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THE   CHIEF   OF   ENGINEERS. 


Office  of  the  Chief  of  Engineers, 

Waahingtonj  D.  C,  October  20, 1871. 

Sir  :  I  have  the  honor  to  present,  for  your  information,  the  following 
report  upon  the  duties  of  the  Engineer  Department  during  the  fiscal 
jear  ending  June  30, 1871 : 

OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 

The  number  of  officers  in  the  Corps  of  Engineers  at  the  end  of  the 
fiscal  year  was  100  on  the  active  list,  and  six  on  the  retired  list.  In 
addition,  the  corps  was  aided  in  the  performance  of  the  duties  intrusted 
to  it,  by  a  number  of  civil  engineers,  geologists,  &c. 

Since  the  last  report,  the  corps  has  lost  by  death  Major  Ghauncey  B. 
Beese,  brevet  brigadier  general  United  States  Army ;  First  Lieutenant 
William  H.  Chase  and  Brevet  Second  Lieutenant  James  B.  Mackall, 
and  one  captain  and  two  second  lieutenants,  by  resignation ;  the  captain, 
Brevet  Lieutenant  Colonel  Peter  S.  Michie,  having  been  appointed 
professor  of  natural  and  experimental  philosophy  at  the  Military 
Academy. 

On  the  30th  of  June,  1871,  the  officers  were  distributed  as  follows : 

On  duty  in  the  office  of  the  Chief  of  Engineers,  including  the  Chief-  4 

On  duty  with  boards  of  engineers  for  fortifications 6 

On  duty  with  battalion  of  engineers ^- 12 

On  duty,  construction  of  fortifications *. 8 

On  dutyy  survey  and  construction  of  river  and  harbor  improve- 
ments    23 

On  duty,  construction  of  fortifications,  and  river  and  harbor  im- 
provements   21 

On  duty,  survey  of  northern  and  northwestern  lakes 6 

On  duty^  explorations  in  the  field  west  of  Eocky  Mountains 3 

In  charge  of  public  buildings,  grounds,  &c 1 

On  special  duty 1 

Absent  sick !• 1 

Detached,  on  duty  with  generals  commanding  divisions,  depart- 
ments, &c.,  Light-House  Establishment,  Military  Academy,  &c. .  15 

Total 100 


The  officers  detached  were  on  duty  as  follows : 

^Lieutenant  Colonel  I.  C.  Woodniff",  engineer  third  and  fourth  light- 
house districts V 
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Major  l^^athaniel  Michler,  on  staff  of  major  general  commanding 
Military  Division  of  the  Pacific I 

Major  George  H.  Elliot,  engineer  secretary  to  Liglit-House  Board . .       1 

Captain  John  W.  Bailow,  on  staff  of  Lieutenant  General,  command- 
ing. Military  Division  of  the  Missouri 1 

Captain  Peter  C.  Hains,  engineer  fifth  and  sixth  light-house  districts .       1 

Captain  David  P.  Heap,  on  staff  of  commanding  general  Depart- 
ment of  Dakota 1 

Captain  William  A.  Jones,  on  staff  of  commanding  general  Depart- 
ment of  the  Platte - 1 

First  Lieutenant  Ernest  H.  Kuftner,  on  staff  of  comiaanding  gen- 
eral Department  of  the  Missouri 1 

Captain  Garret  J.  Lydecker,  First  Lieutenant  James  C.  Post,  First 
Lieutenant  James  Mercur,  First  Lieutenant  John  C.  Mallery, 
Second  Lieutenant  Albert  H.  Payson,  Brevet  Second  Lieutenant 
Edgar  W.  Bass,  and  Brevet  Second  Lieutenant  William  L.  Marshall , 
on  duty  at  the  Military  Academy 7 


15 


The  following  principal  civil  engineers  and  geologists  were  employed 
on  the  30th  of  June :  General  J.  H.  Wilson,  member  of  board  of  engineers 
upon  improvement  of  the  Des  Moines  and  Bock  Island  rapids,  and  im- 
provement of  the  Illinois  Kiver ;  Clarence  King,  geologist  in  charge  of 
geological  exploration  of  the  fortieth  parallel ;  and  Professor  AVesley 
Kewcomb,  mining  engineer  Sutro  Tunnel  Commission. 

By  legislation  contained  in  section  6  of  the  act  approved  March  3, 18G9, 
it  is  provided  that  there  shall  be  no  new  appointments  and  no  promotions 
in  the  Corps  of  Engineers  until  otherwise  directed  by  law.  Under  the 
operations  of  this  law,  the  strength  of  the  Corps  of  Engineers  has  since  that 
date  become  so  much  reduced,  that  the  want  of  officers,  for  the  perform- 
ance of  the  varied  and  extensive  duties  imposed  by  law  upon  the  Engineer 
Department,  is  becoming  a  serious  embarrassment.  It  is  earnestly 
recommended  that  Congress  be  asked  to  so  modify  the  provisions  of  this 
law  as  to  remove  the  prohibition  of  promotions  and  appointments  in  the 
corps. 

SEA-COAST   AND    LAKE    FRONTIER    DEFENSES. 

From  the  experience  gained  during  the  recent  war  in  the  attack  and 
defense  of  sea-coast  defenses,  and  from  experiments  made  since  the 
"war,  at  home  and  abroad,  upon  materials  in  use  in  such  defensive  works, 
the  conclusions  have  been  arrived  at  which  form  the  governing  princi- 
ples in  determining  the  nature  and  extent  of  the  sea-coast  works  we  are 
now  building.  These  conclusions,  and  the  steps  leading  to  them,  have 
been  set  forth  in  my  annual  reports  during  the  past  few  years,  but  the 
former  may  be  briefly  recapitulated  as  follows: 

First.  To  confine  the  new  constructions  to  powerful  barbette  batteries 
in  earth  and  sand,  thoroughly  protected  by  traverses  and  parados,  and 
to  modify  existing  barbette  batteries  so  as  to  bring  them  to  the  neces- 
sary standard  of  strength  and  efficiency; 

Second.  To  substitute  as  far  as  practicable  depressing  gun  carriages 
for  those  that  expose  the  armament  and  cannoniers  abov€^  the  parapet ; 

Third.  To  make  liberal  use  of  heavy  mortars ; 

Fourth.  To  employ  torpedoes  as  accessories  in  the  defense  of  the 
channel  ways  and  approaches  to  the  harbors ; 
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Fifth.  To  use  obstructions  and  floating  batteries  to  retain  the  enemy 
before  the  guns  of  the  littoral  batteries ;  and 

Sixth.  To  use  in  the  batteries  the  most  powerful  guns  of  modem 
ordnance. 

These  principles  for  the  construction  of  our  coast  defenses  have  re- 
ceived both  executive  and  legislative  approval,  and  moderate  appropri- 
ations for  constructions  in  accordance  with  them  have  been  made  by 
Congress  for  the  defensive  works  of  some  of  our  principal  sea  ports  and 
centers  of  commerce.  With  these  appropriations  good  progress  has 
been  made,  during  the  past  year,  in  the  modification  of  existing  works 
and  the  commfipcement  of  new  emplacements  for  heavy  guns  and 
mortars.  For  the  works  along  the  southern  seaboard,  the  season  of 
active  operations,  since  the  granting  of  appropriations  for  that  section, 
has  not  yet  arrived,  but  the  modifications  will  be  carried  out  as  far  as  the 
moderate  means  available  will  allow  during  the  coming  working  season. 

Upon  other  fortifications  not  included  in  the  above,  the  work  has  been 
confined  principally  to  the  protection  of  the  sites,  the  preservation  of 
thos&  portions  of  the  works  in  an  unfinished  condition,  and  to  the  modi- 
fication of  platforms  for  the  introduction  of  heavier  armaments. 

In  the  preceding  no  reference  has  been  made  to  casemated  works, 
and  there  is  at  present  no  intention  on  the  part  of  the  Engineer  Depart- 
ment to  recommend  either  the  modification  of  existing  casemates  or  the 
construction  of  new  works  of  this  kind.  But  it -is  important  that  some 
guns  at  each  of  our  great  harbors  should  be  protected  by  casemate 
cover  of  some  kind.  What  that  kind  should  be  has  not  yet  been  satis- 
factorily determined.  To  learn  what  maritime  countries  were  doing  in 
this  particular,  and  especially  the  extent  to  which  iron  had  been  intro- 
duced into  their  seacoast  defenses, Colonels  Barnard  and  Wright  and 
Captain  Michie  were,  by  your  orders,  sent  abroad  last  year.  The  report 
of  this  Board  of  Engineers,  now  in  press,  contains  the  results  of  their 
observations  and  inquiries,  so  far  as  the  information  gained  was  not  of  a 
confidential  chanicter.  This  information  will  be  found  valuable  in 
devising  structures  for  the  casemate  cover  of  guns  at  those  sites  where 
such  cover  is  essential  to  the  perfection  of  the  system  of  shore  defenses. 

Experiments  have  been  made  with  King's  counterpoise  carriage,  and 
are  still  in  progress,  while  several  designs  of  carriages  for  effecting  the 
same  purpose  are  under  examination  in  the  Engineer  Department.  There 
seems  to  be  good  reason  to  believe  that  a  serviceable  carriage  for  the 
purpose  needed  will  soon  be  obtained,  and  in  anticipation  of  this  event 
the  points  at  which  such  carriages  should  be  placed  in  our  projected  works 
have  been  designated  in  advance. 

Tori)edo  experiments,  of  the  character  mentioned  in  my  report  of  the 
past  year,  have  been  carried  on  at  Willet's  Point,  and  considerable  ad- 
vance has  been  made  in  the  investigation  of  the  methods  of  firing  torpe- 
does and  the  development  of  the  law  governing  explosions  of  various 
powders  uuder  water. 

The  use  of  obstructions  in  tlie  fiiirways  and  channels  leading  to  our 
sea-ports  will  be  indispensable  in  a  conflict  with  a  maritime  power  of  any 
prominence,  but  neither  these  nor  torpedoes  can  be  successfully  moored 
or  managed  without  an  intimate  knowledge  of  the  direction  and  veloci- 
ties of  the  tidal  currents  peculiar  to  the  localities.  These  considerations 
have  led,  during  the  past  year,  to  a  series  of  examinations  in  our  princi- 
pal harbors  upon  the  velocity  and  direction  of  the  currents,  and  data 
hjis  thus  been  obtained  not  only  useful  for  defensive  purposes  but  also 
for  commercial  purposes  in  the  improvement  of  the  channel  ways  and 
iiarbors. 
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The  progress  made  in  each  of  the  several  works  upon  the  coast  is  more 
particularly  set  forth  in  the  following  pages.  The  estimates  of  amounts 
required  for  the  year  have  been  made  upon  carefully  considered  projects, 
and  are  for  the  completion  or  continuance  of  the  works  in  accordance 
with  the  approved  principles  already  enunciated. 

FORTIFICATIONS.  i 

Fort  WaynCj  Detroit,  MtchigaUy  in  charge  of  Major  Walter  McFarland 
until  April  25, 1871 ;  since  then  of  Captain  O,  L.  tUllespie^  Corps  of  En- 
gineers.— ^This  work  commands  the  channel  of  Detroit  River,  and,  with 
its  exterior  barbette  batteries,  will  control  the  navigation  of  that  stream. 
These  batteries  are  not  completed,  but  should  be  finished  and  additional 
batteries  projected.  Plans  for  the  modification  of  this  work  have  been 
prepared  during  the  past  season,  but  are  held  for  further  consideration 
before  being  recommended  for  approval. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872. 

No  appropriation  asked  for  the  next  fiscal  year. 

No  construction  or  repairs  have  been  made  during  the  past  year.  The 
expense  incurred  has  been  for  the  care  and  preservation  of  the  work. 

Fort  Porter,  Black  Rock,  near  Buffalo,  New  York,  in  Charge  of  Captain  F. 
Harwood,  Corps  of  Engineers, — This  work  occupies  an  important  strategic 
point  for  the  defense  of  the  northern  frontier.  It  remains  in  the  con- 
dition reported  in  186^-70,  and  no  work  has  been  done  upon  it  during 
the  past  year.  Projects  for  its  repair  have  been  prepared,  but  are  with- 
held for  further  consideration. 

No  appropriation  wa«  made  for  fiscal  year  ending  June  30, 1872. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Niagara,  mouth  of  Niagara  River,  New  York,  in  charge  of  Major 
N.  Bowenfrom  July  1  to  November  23, 1870,  and  from  January  13  to 
26, 1871;  First  Lieutenant  B.  D.  Greene  from  November  23,  1870,  to  Jan- 
uary 13,  1S71',  and  Major  John  M.  Wilson,  Corps  of  Hfngineers,  since 
January  25,  1871. — ^This  work  is  situated  at  the  mouth  of  Niagara 
Biver,  commanding  its  debouch  into  Lake  Ontario.  During  the  past 
year  the  force  upon  the  work  has  been  engaged  as  follows  :  Baising, 
grading,  and  sodding  theterre  plein  and  parapet  of  the  north  and  south 
bastions  and  the  curtain ;  building  a  wooden  platform  for  a  4^inch  rifled 
gun,  in  rear  of  the  flank  casemate  of  the  south  bastion  ;  removing  im- 
pmect  brick  and  replacing  them  with  new,  and  pointing  the  scarp 
wall ',  repairing  and  relaying  the  stone  gutter,  and  making  a  new  one 
down  the  slope  at  the  south  end  of  the  main  ditch. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872  -^ 
fhnds  used  were  derived  from  appropriation  for  contingencies  of  fortifi- 
cations. 

Appropriation  asked  for  the  next  fiscal  year,  $25,000. 

During  the  present  fiscal  year  it  is  proposed  to  repair  the  crib-work 
protection  at  the  northwest  angle  of  the  fort,  rebuild  the  six  jettces 
along  the  lake  shore,  pave  the  postern,  and  make  and  hang  the  gates, 
build  a  slope-wall  protection  to  the  sea  wall  at  the  salient  angle  of 
the  north  bastion,  pave  the  casemates,  complete  the  drainage  of  the 
main  ditch,  and  point  and  repair  the  scarp  wall. 

Fort  Ontario,  Oswego,  New   York,  in  charge  of  Major  N.  Bowen  from 

July  1  to  November  23, 1870,  and  from  January  13  to  25, 1871 ;  First 

lieutenant  B.  D.  Greene  from  November  23, 1870  to  January  13, 1871 ;  and 

Major  John  M.  Wilson,   Corps  of  Engineers,  since 'January  25,  ISlh — 

TIu's  work  protects  the  city  of  Oswego  from  a  sudden  attack  or  coup  de 
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maifij  or  the  levy  of  a  contribution  by  a  small  force  of  the  enemy  on 
shipboard.  The  work  in  progress  upon  the  fort  is  the  replacing  of  the 
old  timber  scarp^  which  has  rotted  away^  by  more  durable  materials,  and 
the  modification  of  the  barbette  for  the  heavy  modem  ordnance. 

No  appropriation  was  made  for  Hscal  year  ending  June  30, 1872 ; 
funds  used  were  derived  from  appropriation  for  contingencies  of  forti- 
fications. 

Appropriation  asked  for  the  next  fiscal  year,  $30,000. 

During  the  past  year  the  force  upon  this  work  has  been  employed  as 
follows :  Continuing  gallery  in  right  flank  of  bastion  E,  completing  it, 
except  coping  and  lintel  to  entrance ;  completing  scarp  wall  of  right 
face  of  bastion  ^,  and  curtain  A-E,  and  backing  it  with  concrete ; 
continuing  gallery  in  left  flank  of  bastion  A ;  completing  scarp  wall  of 
curtain  A-B,  except  coping,  and  nearly  completing  scarp  wall  of  the 
left  face  of  bastion  B ;  building  dry  walls  in  the  galleries  and  under 
the  back  of  stairways  in  bastions  E  and  A }  sodding  parapets  of  right 
and  left  faces,  and  grading  terre  plein  of  bastion  D ;  putting  new  roofs 
on  guard-houses,  and  introducing  city  water  and  placing  fire-hydrant 
in  the  vicinity  of  the  engineer  store-houses. 

During  the  present  year  it  is  proposed  to  complete  the  gallery  in  bas- 
tion E,  and  the  one  in  the  left  fiank  of  bastion  A  ^  to  put  on  the  coping 
and  parapet  around  to  the  salient  of  the  latter  bastion ;  to  build  the 
connection  of  the  gallery  in  bastion  D,  with  the  proposed  magazine, 
and  complete  the  parapet  as  far  as  the  right  re-entering  angle  of  bas- 
tion C. 

Fort  Montgomery  J  outlet  of  Lake  Champlain^  New  Torhj  in  charge  of 
Lieutenant  Colonel  John  Newton^  Corps  of  Ungineera. — ^TMs  work  occu- 
pies an  important  strategic  point,  and  commands  the  entrance  to  Lake 
Champlain  fi*om  Eichelieu  or  St.  John  Biver.  The  work  is  essentially 
completed  for  the  old  styles  of  armament,  and  requires  modifications 
to  suit  it  to  the  modem  guns.  Projects  for  this  purpose  have  been 
prepared  by  the  Board  of  Engineers  for  fortifications,  and  approved, 
and  the  necessary  modifications  directed  to  be  made. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872. 

Appropriation  asked  for  next  fiscal  year,  needed  to  complete  this 
work,  $22,000. 

Fort  Knox,  Bueksportj  Penobscot  River j  MainCj  in  charge  of  Lieutenant 
Colonel  J.  C.  Duane^  Corps  of  Engineers, — This  work,  situated  at  the 
narrows  of  the  Penobscot  Eiver,  furnishes  a  defense  for  the  city  of  Ban- 
gor and  other  towns  bordering  the  Penobscot,  and  renders  the  river 
available  as  a  secure  harbor  of  refuge  for  the  shipping  of  •the  extensive 
ei^stem  sea  coast.  The  work  is  essentially  completed,  with  the  excep- 
tion of  some  modifications  in  its  barbette  batteries  to  fit  them  for  the 
large  guns  now  used. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872. 

No  ai)propriation  asked  for  the  next  fiscal  year. 

The  condition  of  this  work  remains  the  same  as  at  the  close  of  the 
last  fiscal  year,  the  only  work  performed  being  such  as  was  necessary 
for  the  repairs  of  temporary  roofs  and  general  care  of  the  work. 

Fort  Fopham.  mouth  of  Kennebec  Biver j  Maine,  in  charge  of  Lieutenant 
Colonel  J.  C.  Ihiane,  Corps  of  Engineers. — ^This  work  defends  the  en- 
trance, through  the  mouth  of  Kennebec  Biver,  to  the  rich  valley  of  this 
river,  the  cities  of  Bath  and  Augusta,  and  the  United  States  arsenal  at 
the  latter  place.  It  has  been  finished  upon  its  gun-fironts  to  the  level 
of  the  barbette  batteries.  Tbe  projects  for  it  completion  have  not  yet 
been  prepared. 
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No  appropriation  was  made  for  fiscal  year  ending  Jnne  30, 1872. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fart  Oargesj  Portland  Harbor ^  Maine^  in  charge  of  Lieutenant  Colonel 
J.  0.  Duancj  Corps  of  Ungineersi — ^This  work  is  one  of  the  series  of  forts 
designed  to  defend  the  harbor  and  channels  leading  into  the  harbor  of 
the  important  strategic  position  occapied  by  the  city  of  Portland. 

Amount  appropriated  for  fiscal  year  ending  Jnne  30, 1872,  $15,000. 

Appropriation  asked  for  next  fiscal  year,  $20,000. 

After  an  interruption  of  more  than  a  year,  work  on  this  fort  was 
resumed  on  August  8, 1870,  and  during  the  past  year  the  great  maga- 
zine on  Front  I,  with  the  exception  of  its  interior  wood  work,  the  cen- 
tral traverse  magazine,  and  the  new  entrance  to  the  easterly  traverse 
magazine,  and  the  breast  height  walls  of  Front  YI,  were  completed.  The 
earth  work  of  Front  VI  was  nearly  finished,  excepting  the  grading  and 
sodding  of  the  slopes.  It  is  expected  that  this  work  upon  both  !^t)nts 
YI  and  I  will  be  completed  before  the  close  of  the  coming  fiscal  year, 
so  that  all  the  barbette  guns  of  this  fort  can  be  mounted. 

New  Fort  Preble^  Portland  Harbor y  Maine^  in  charge  of  Lieutenant  Col- 
onel J.  C.  DuanCj  Corps  of  Engineers. — ^The  work  of  carrying  out  the 
present  plans  for  the  completion  of  this  fort  was  commenced  on  August 
10, 1870.  Since  that  date,  the  traverse  magazine  and  earth  work,  in  the 
gap  between  the  north  battery  and  old  redoubt,  has  been  finished,  except 
tiiie  sodding  of  slopes.  One  of  the  two  traverse  magazines  and  about 
one-half  of  the  great  magazine  in  the  old  redoubt,  have  been  built,  and 
^.considerable  quantity  of  earth  hauled  in  for  embankments.  One  new 
traverse  magazine  in  the  south  battery  extension  has  been  finished,  ex- 
cept grading  and  sodding,  and  the  necessary  excavation  for  about  400 
feet  of  the  battery  has  been  one-third  completed. 

During  the  present  year  it  is  expected  that  the  work  in  and  adjoining 
the  old  redoubt  will  be  essentially  completed ;  that  the  parapet  tor  the 
first  four  bays  of  the  extension  of  south  battery  and  four  new  traverses 
will  be  constructed^  and  that  nine  new  positions  will  be  ready  for  guns. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $28,500. 
Appropriations  asked  for  the  next  fiscal  year,  $50,000. 
Fort  IScamvnelly  Portland  Harbor j  Maine,  iw  cJuirge  of  Lieutenant  Colo- 
nel J.  C,  Duane,  Corps  of  Engineers. — This  work  occupies  a  very  import- 
ant position  in  the  harbor,  and  commands  four  of  the  channels  leading 
into  it.    No  work  of  construction  was  carried  on  upon  this  fort  from 
November,  1868,  till  August  22, 1870.    Since  the  latter  date  the  old 
block  house,  most  of  the  old  buildings  in  the  parade,  and  the  two  small 
service  magazines  in  the  circular  bastion  were  demolished,  to  make  way 
for  the  new  work.    The  parapet  of  the  circular  bastion  was  partially 
re-enforced  by  an  exterior  embankment.    Rock  excavation  for  the  founda- 
tion of  the  great  magazine  in  the  old  work  is  nearly  finished.    All  the 
traverse  magazines,  six  in  number,  in  the  old  work,  were  built  and  cov- 
ered with  from  two  to  five  feet  of  earth;  but  their  proper  connections 
with  the  parados  remain  to  be  made  after  the  construction  of  the  latter. 
During  the  present  year  tbe  great  magazine,  most  of  the  parados, 
and  the  new  arches  in  the  west  bastion  will  be  built. 
Amount  appropriated  for  fiscal  year  ending  June  30,  1872,  $50,000. 
Appropriation  asked  for  next  fiscal  year,  $100,000. 
New  wm'h  at  Portland  Heady  Portland  Harbor,  Maine. — An  approved 
project  has  been  for  some  time  past  prepared  for  the  occupation  of  this 
position  by  a  barbette  battery  for  thirty-four  guns  of  heaviest  caliber, 
so  arranged  that  all  the  approaches  to  the  main  channel  leading  into  the 
'arbor  will  be  swept  by  some  or  all  of  its  guns,  and  an  enemy's  fleet 
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Trill  be  prevented  by  its  fire  from  taking  up  unopposed  a  position  behind 
Bangs  Island,  from  which  to  bombard  Portland  or  shell  the  shipping 
in  the  harbor.  It  is  important  to  the  safety  of  the  city  and  harbor  that 
works  of  defense  exterior  to  the  existing  forts  shall  be  provided,  and  an 
appropriation  for  the  eommencement  next  year  of  this  battery  is  urged. 

No  appropriation  has  been  made  as  yet  for  this  work. 

Appropriation  a^ked  for  next  fiscal  year,  $62,000. 

Fort  McCluryj  Portsmouth  Harbor,  Kittery  Point,  Maine,  in  charge  of 
Lieutenant  Colonel  J.  O.  Foster  until  May  6, 1871 5  since  then  Lieutenant 
Colonel  J.  C.  Duane,  Corps  of  Engineers. — This  work,  together  with  Fort 
Constitution,  opposite,  forms  the  only  defense  to  the  mouth  of  the  Pis- 
cataqua  River  and  to  the  navy-yard  at  Kittery,  Maine.  The  plans  for 
this  work  were  made  and  approved  in  1866 ;  and  so  far  as  the  erection 
of  the  several  portions  do  not  conflict  with  the  system  as  lately  adopted 
for  our  defenses,  it  is  proposed  to  continue  the  construction. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1872. 

Appropriation  asked  for  the  next  fiscal  year,  $75,000. 

The  condition  of  this  fort  remains  the  same  as  at  the  close  of  the  last 
fiscal  year,  no  operations  having  been  carried  on  during  the  past  year 
excepting  the  necessary  care  of  the  work. 

New  Fort  Constitution,  Portsmouth  Harbor,  Kew  Hampshire,  in  charge 
of  Lieutenant  ColonelJ,  G.  Foster,  until  May  6, 1871;  since  then  Lieutenant 
Colo7iel  J.  C  Buane,  Corps  of  Engineers, — ^This  is  a  casemated  work,  and 
the  Engineer  Department  is  not  prepared,  at  present,  to  proceed  with 
its  construction. 

The  condition  of  this  fort  remains  the  same  as  at  the  close  of  the  last 
fiscal  year,  no  operations  having  been  carried  on  during  the  past  year 
excepting  the  necessary  care  of  the  work. 

No  appropriation  was  made  for  fiscal  year  ending  June  30,  1872. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Warren,  Bostan  Harbor,  Massachusetts,  in  charge  of  Colonel  H. 
W.  Benham^  Corps  of  Engineers. — This  important  work  is  for  the  defense 
of  the  main  channel  of  entrance  to  Boston  Ilfirbor,  and  command  of 
the  anchorage  of  Nantasket  Eoads.  The  modifications  embraced  in  the 
recently  approved  plans  are  well  under  way,  and  should  be  pushed  to 
completion  at  an  early  day. 

Amount  appropriated  for  fiscal  year  ending  June  30,  1872,  850,000. 

Appropriation  asked  for  next  fiscal  year,  .$150,000. 

The  work  executed  here  has  been  mainly  upon  the  demilune  south  of 
the  main  work,  in  preparing  it  for  enlarged  ordnance  in  the  upper  bat- 
ter^'.  The  concrete  masonry  of  the  two  traverse  magazines  proposed 
hati  l>een  constructed,  and  tlie  earth  embankments  partly  laid.  On  the 
main  work,  in  bastion,  (A,)  the  parade  walls  have  been  mostly  taken 
down,  and  the  drains  of  tlie  interior  space  have  been  rebuilt.  The 
foundations  of  all  the  piers  for  the  new  large  arches  fcr  covering  this 
space  have  been  com[)leted,  while  a  large  supply  of  bricks,  concrete 
jnaterial,  sand,  <S:q.,  has  Innm  collected  for  a  vigorous  prosecution  of 
the  work  in  the  present  year. 

With  the  appropriations  made  in  1870  and  1871  for  this  work,  it  is 
contemplated  during  the  present  year  to  complete  the  modifications  of 
the  demilune,  including  its  i)arados  and  magazine  traverses,  the  modifi- 
cation of  bastion  A  of  the  main  work,  with  the  barbette  battery  upon 
the  terre  x>lein,  the  barbette  hattery  upon  the  coverface,  and  some  of  the 
positions  for  heavy  guns  in  bastion  E. 

Battery  at  Long  Island  Head,  Boston  Harbor,  Massachusetts,  in  charge 
of  Colonel  H.  W.  Benham,  Corps  of  Engineers. — This  im^ottaM.^ 'v^'tVL^sfe. 
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especially  intended  to  command  the  entrance  into  Boston  Harbor  through 
Broad  Sound,  and  its  early  completion  is  desirable. 

Ajmount  appropriated  for  fiscal  year  ending  June  30, 1872,  $37,500. 

Appropriation  asked  for  the  next  fiscal  year,  $75,000. 

During  the  past  fiscal  year  the  necessary  buildings,  store  and  board- 
ing houses,  were  arranged  for,  and  partly  built,  by  the  close  of  the  year. 
ACTangements  for  a  wharf  have  been  made  since  that  date,  and  the 
structure,  now  partly  builtj  with  the  necessary  roadway  to  the  hill,  it  is 
expected,  will  soon  be  completed.  The  magazines,  bomb-proof  arches, 
&c,  with  their  earth  coverings,  and  the  necessary  embankments  for  the 
battery,  will  be  pushed  forward  during  the  present  year  as  far  as  possi- 
ble with  the  means  on  hand. 

Fort  Winthropj  Boston  Harbor y  MaasaahuaettSy  in  charge  of  Colonel  E. 
W-  Benhanij  Corps  of  Engineers. — In  this  work  the  modifications  stated 
in  previous  reports  are  being  carried  out,  and  some  of  the  batteries  are 
approaching  the  condition  required  for  the  service  of  the  larger  calibers 
or  guns. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $45,500. 

Appropriation  asked  for  next  fiscal  year,  $75,000. 

During  the  year  the  bkttery  planned  for  the  covered  way  of  the  tower 
was  laid  out  and  brought  up  to  the  level  of  the  terre  plein  throughout, 
and,  in  some  parts,  above  that  level.  In  the  south  battery  and  east  bat- 
tery necessary  preparations  have  been  made  for  the  modifications  pro- 
I>osed  for  the  new  armament.  And  on  the  east  battery  the  concrete 
masonry,  mainly  complete,  with  the  doorways  of  five  of  the  six  traverse 
magazines,  has  been  constructed;  also  the  breast  height  wall  of  the 
left  face  and  the  foundation  of  the  breast  height  of  the  right  face,  while 
the  lower  part  of  the  earth  embankment  of  the  traverse  has  been  put  in 
position,  and  the  drainage  system  enlarged  and  re-arranged.  On  the 
south  battery  there  has  been  constructed  the  masonry  with  the  doorway 
complete  of  three  of  the  traverse  magazines  on  the  part  next  west  of  the 
present  15-inch  gun  battery,  and  the  drainage  of  this  part  has  been  im- 
proved and  enlarged.  On  the  tower  a  wooden  roof  has  been  placed, 
and  the  parade  has  been  re-covered  with  asphalt,  and  such  other  repairs 
added  to  earth  slopes,  masonry,  &c.,  as  appeared  to  be  necessary. 

Vith  the  appropriations  made  in  1870  and  1871  for  this  work,  it  is 
contemplated  during  the  present  year  to  complete  the  modifications  of 
the  east  battery  and  more  than  one-half  of  the  south  battery,  with  all 
the  necessary  magazines  and  traverses  and  the  emplacements  for  the 
heavy  guns  designated  for  those  positions. 

Fort  Independence^  Boston  Harbor ^  Massa>cMisettSj  in  cliarge  of  Colonel 
H,  W.  Benhamj  Corps  of  Engineers. — This  work,  with  Fort  Winthrop  on 
the  opposite  side  of  the  main  ship  channel,  constitutes  the  inner  line  of 
defense  for  the  harbor  of  Boston.  The  modification  of  the  works  con- 
sists of  a  re-artangement  of  its  barbette  batteries,  in  accordance  with 
the  approved  plans  of  the  Board  of  Engineers. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $27,500. 

Appropriation  asked  for  next  fiscal  year,  $50,000. 

During  the  fiscal  year  the  quarters  for  a  working  force  have  been  re- 
built or  repaired.  The  masonry  of  two  new  traverse  magazines  near 
the  gorge  of  the  east  bastion  has  been  constructed,  and  that  of  a  third 
magazine  upon  the  east  curtain  completed,  and  a  quantity  of  sand,  con- 
crete material,  and  curbstone  magazine  doorways  prepared  for  future 
use. 

With  the  appropriations  made  for  this  work  in  1870  and  1871,  it  is 
/proposed  during  the  present  year  to  complete  the  modifications  of  the 
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barbette  of  the  main  work,  involving  the  thickening  of  the  parapets, 
construction  of  new  breast  height  walls,  and  the  necessary  magazines 
and  traverses  and  gun  platforms  for  the  heavy  ordnance  designed  for 
this  position. 

Fort  at  Claris  Point,  Neto  Bedford  Harhor,  Massachusetts,  in  charge\of 
Major  O,  K.  Warren,  Corps  of  Engineers, — This  is  a  caseanated  work 
which  has  been  completed,  with  the  exception  of  its  barbette  battery 
over  the  casemates.  The  Board  of  Engineers  has  recommended  that  at 
present  nothing  further  should  be  done  to  it  other  than  to  preserve  it 
from  deterioration,  and  that  an  earthen  barbette  batterj^  for  twenty-six 
15-inch  smooth  bore  or  equivalent  rifled  guns  be  erected  on  the  hill  in 
rear  of  the  fort. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872. 

Appropriation  asked  for  next  fiscal  year,  $40,000. 

No  work  has  been  done  at  this  place  during  the  past  fiscal  year. 

Fort  PhceniXj  New  Bedford  Harbor,  Massachusetts^  in  charge  of  Major  O. 
K.  Warren,  Corps  of  Engineers. — No  work  has  been  don  e  on  this  fort  d  nring 
the  past  fiscal  year,  none  is  now  contemplated,  and  no  appropriation  is 
asked  for. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872. 

Fort  Adams,  Neiopo^'t  Harbor,  Rhode  Island,  in  charge  of  Major  O,  K. 
Warren^  Corps  of  Engineers. — ^The  project  of  the  Board  of  Engineers 
for  this  work  has  been  approved,  and  the  modifications  proposed  are 
confined  almost  exclusively  to  the  exterior  barbette  batteries.  The 
work  upon  those  should  be  commenced  at  as  early  a  day  as  practicable, 
and  appropriations  for  that  purpose  are  now  asked.  Funds  are  also 
asked  for  commencing  the  permanent  quarters  for  officers  at  this  post,  the 
oonstmction  of  which  has  been  long  delayed  for  want  of  necessary  appro- 
priations. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872. 

Amount  asked  for  next  fiscal  year,  to  be  applied  to  the  exterior  bat- 
teries and  quarters,  $100,000. 

The  work  on  this  fort  during  the  past  year  has  consisted  mainly  as 
follows :  Eepairing  temporary  wharf  on  east  front  ^  filling  and  grading 
cellar  of  old  x>6rmanent  quarters,  southeast  glacis;  removing  brick 
therefrom ;  repairing  rotten  door  frames  in  casemates  of  southeast  inte- 
rior front ;  refacing  embrasures  on  west  and  north  fronts  with  cement ; 
repairing  roads ;  altering  redoubt  in  place-of-arms,  east  front,  to  better 
adapt  it  to  its  use  as  a  post  guard-house ;  refilling  valleys  of  arches 
on  terre  plein  of  west  front,  they  having  been  opened  some  time 
since  to  repair  leaks ;  constructing  roads  and  sea  wall ;  connecting  the 
temporary  wharf  on  the  east  front  and  the  permanent  wharf  on  the 
north  front,  as  well  as  repairing  the  former  wharf  and  dredging  about 
it,  to  give  more  vessel  room ;  necessary  repairs  of  officers'  casemate 
quarters  east  front ;  general  care  of  public  property. ' 

Dumpling^s  Battery,  Canonicut  Island,  Rhode  Island. — On  the  site  of 
the  old  Dumpling's  Tower,  where  the  Government  owns  about  five  acres 
of  land,  it  is  proposed  to  construct  a  barbette  battery  for  ten  15-inch, 
smooth  bore,  or  equivalent  rifie  guns,  with  magazine  traverses  between 
each  pair.  This  battery  will  effectively  cross  its  fire  with  the  guns  of 
Fort  Adams. 

The  estimated  cost  of  this  battery,  owing  to  the  heavy  rock  excava- 
tion, is  $100,000. 

No  appropriation  has  as  yet  been  made  for  this  battery. 

Appropriation  asked  for  next  fiscal  year,  $50,000. 

Defenses  of  Dutch  Island,  western  entrance  to  Ifarragansett  Ba^i^  B3^^ 
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lalandy  in  charge  of  Major  O.  K.  Warren^  Corps  of  Engineers, — ^These 
defenses  are  to  consist  of  three  detached  barbette  batteries,  situated 
upon  the  summit  of  the  island,  and  affording  emplacements  for  forty 
15-inch  guns,  or  equivalent  rifles. 

Amount  reappropriated  for  fiscal  year  ending  June  30, 1872,  $121,998. 

Appropriation  asked  for  next  fiscal  year,  $50,000. 

The  work  here  during  the  year  consisted  mainly  in  preparations  for 
commencing  the  batteries  under  the  reeent  reappropriation ;  purchasing, 
receiving,  and  storing  various  materials ;  altering,  repairing,  building, 
and  moving  buildings,  old  and  new ;  completing  pavement  of  permanent 
wharf;  repairing  temporary  wharf  and  vehicles  and  implements ;  repair- 
ing roads ;  building  shot  beds  in  upper  barbette  battery  for  15-inch  pro- 
jectiles; digging  down  to  the  underlying  rock  of  the  island,  for  the  pur- 
pose of  obtaining  information  concerning  the  material  to  be  met  with, 
and  the  best  means  to  adopt  in  constructing  the  new  batteries,  together 
with  the  usual  work  incident  to  the  care  of  public  property. 

Fort  Trumbullj  Netc  London  Harbor,  Connecticuty  in  charge  of  Major  0. 
K.  Warren,.  Corps  of  Engineers. — This  work,  upon  the  west  bank  of  the 
Thames  Kiver,  with  Battery  Griswold  on  the  east  bank,  forms  the  de- 
fense of  the  harbor  of  New  London.  Plans  have  been  approved  for  the 
modification  of  the  exterior  barbette  batteries,  to  mount  twelve  15-iiicli 
guns,  or  equivalent  rifles. 

No  appropriation  was  made  for  flscal  year  ending  June  30, 1872. 

Appropriation  asked  for  next  fiscal  year,  $20,000. 

No  work  has  been  done  at  this  fort  during  the  past  fiscal  year. 

Fort  Orisicold,  New  London  Harbor,  Connecticut,  in  charge  of  Major  G. 
K.  Warren,  Corps  of  Engineers, — Plans  for  the  modification  of  this  bar- 
bette battery  have  been  prepared  in  accordance  with  the  system  adopted 
for  our  sea-coast  works  of  this  description. 

It  is  proposed  to  arrange  the  work  for  nine  15-inch  guns. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872. 

Appropriation  asked  for  next  fiscal  year,  $20,000. 

No  work  has  been  done  at  this  fort  during  the  past  fiscal  year. 

Fort  Hale,  New  Haven  Harbor,  Connecticut,  in  charge  of  Major  G,  K. 
Warren,  Corps  of  Engineers, — During  the  past  fiscal  year  but  little  work 
has  been  done  at  this  fort.  Negotiations  have  been  and  still  are  pend- 
ing concerning  the  purchase  of  required  additions  to  this  site.  This 
fort  was  built  for  temporary  defense  during  the  late  war,  and  its  object 
having  been  accomplished,  it  has  been  dismantled.  Several  of  the 
buildings  appertaining,  and  which  had  been  somewhat  injured  during 
a  heavy  storm,  were  taken  down  and  transferred  to  the  public  works  at 
Butch  Island,  Rhode  Island. 

No  appropriation  was  made  for  fiscal  year  ending  June  30,  1872. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Schuyler,  East  River,  New  York,  in  charge  of  Major  H,  L,  Abbot, 
Corps  of  Efigineers, — The  reports  of  former  years  set  forth  the  modifica- 
tions i>roposed  on  this  important  work  for  the  defense  of  New  York 
City  from  approach  through  East  River.  In  brief,  these  modifications 
consist  of  the  alterations  necessary  to  adapt  the  batteries  for  the  ser- 
vice of  the  heavy  ordnance. 

Amount  appropriated  for  fiscal  year  ending  June  30,  1872,  $57,500. 

Appropriation  asked  for  next  fiscal  year,  $100,000. 

On  the  main  work  the  modifications  of  the  north  front,  to  prepare  the 

barbette  tier  to  receive  a  modern  armament,  have  progressed  as  far  as 

tlie  turning  of  the  arches,  except  the  raising  of  the  bastion  pier.    The 

'^HHien  bridge  for  the  supply  of  materials  across  the  ditches  is  about 
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half  completed.  On  the  cover  face,  emplacements  for  fonr  heavy  guns 
have  been  essentially  completed,  and  the  parados  on  the  south  bastion 
has  been  begun.  In  the  place-of-arms  the  parados  covering  two  maga- 
zines and  a  large  bomb  proof  has  been  essentially  completed  j  two 
traverses  have  been  built,  and  the  requisite  thickening  of  the  parapet 
has  been  finished.  The  new  battery  for  three  modern  guns  at  the  north 
end  of  the  covered  way  is  essentially  completed  with  the  magazine. 
Necessary  repairs  have  been  made  upon  the  sea-wall,  temporary  build- 
ings, &c. 

Fort  at  Willefs  Pointy  eastern  entrance  to  New  TorJc  Harbor j  in  charge 
of  Major  H.  L.  Abbotj  Corps  of  Euffineers, — This  work  unites  with  Fort 
Schuyler  in  the  defense  of  the  entrance  to  the  harbor  of  New  York  City 
through  the  East  Eiver,  and  its  site  is  favorable  to  the  construction  of 
earthen  barbette  batteries.  The  operations  for  the  removal  of  natural 
obstructions  to  navigation  at  Hell  Gate,  render  it  even  more  important 
than  heretofore  that  this  channel  of  approach  to  New  York  City  and 
the  Brooklyn  navy-yard  should  be  put  in  a  proper  state  of  defense. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872^  $45,000. 

Appropriation  asked  for  next  fiscal  year,  $90,000. 

During  the  past  year  an  underground  passage  from  the  new  bluff 
batteries  to  the  wat^r  battery,  270  feet  long,  has  been  completed ;  about 
three-quarters  of  the  large  storage  magazine,  designed  to  contain  250,000 
pounds  of  powder,  has  been  finished ;  six  service  magazines  have  been 
nearly  finished  and  the  foundations  for  another  laid ;  the  parapet,  cov- 
ering emplacements  for  twelve  heavy  guns,  has  been  so  far  completed 
as  to  be  ready  for  the  guns  if  necessary. 

Fort  Columbus  J  Cover  nor's  Island^  New  Tark  Harbor y  in  charge  of 
Lieutenant  Colonel  John  Newton^  Corps  of  Fingineers, — In  the  new  bar- 
bette battery  eight  traverse  magazines  have  been  built,  the  parapet  has 
been  partially  constructed  the  whole  length  of  the  battery,  excavations 
have  been  made  for  the  terre  plein,  for  road  in  rear  of  terre  plein,  and 
for  foundations  for  thQ  remaining  eight  magazines. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872. 

Appropriation  asked  for  next  fiscal  year,  $70,000.     • 

Cattle  William^  Qovernor'^s  Islandj  Neto  York  Harbor ^  in  cliarge  of 
Lieutenant  Colonel  John  Newton.  Corps  of  Engineers. — ^Nothing  has  been 
done  at  this  work  during  the  past  year. 

South  Battery^  Governor's  Island^  New  York  Harbor,  in  charge  of 
Lieutenant  Colonel  John  Newton^  Corps  of  Engineers. — ^Nothing  has  been 
done  at  this  work  during  the  past  year. 

Fort  Wood  J  Bedhe^s  Island^  Neto  York  Harbor,  in  charge  of  Lieutenant 
Colonel  John  Netcton,  Corps  of  Engineers.  — This  work,  together  with 
those  upon  Governor's  Island,  is  designed  to  close  the  entrance  to  the 
East  and  Hudson  rivers  and  to  cover  New  York,  part  of  Brooklyn,  and 
Jersey  City,  from  the  bombardment  of  a  hostile  fleet  in  New  York  Bay. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872. 

Appropriation  asked  for  next  fiscal  year,  $17,000. 

In  the  new  water  battery,  five  traverse  magazines  have  been  built ; 
the  parapet  has  been  constructed  the  whole  length  of  the  battery  j  the 
terre  plein  has  been  raised  to  the  proper  height. 

Fart  Hamilton,  Neic  York  Harbor,  in  charge  of  Lieutenant  Colonel  John 
Newton,  Corps  of  Engineers. — ^This  work  is  situated  at  the  Narrows  of 
New  York  Harbor,  upon  the  Long  Island  side.  Until  the  question  as 
to  the  use  of  iron  to  cover  guns  can  be  determined^  no  work  is  proposed 
upon  it  other  than  that  necessary  for  its  preservation.  At  present  it  is 
best  devoted  to  the  purposes  of  a  keep  for  the  detached  earthen  bar- 
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bette  batteries  around  it,  for  quarters  and  store-houses,  and  for  the 
reception  of  mortars  on  its  terre  pleins.  The  work  during  the  past  year 
has  been  confined  to  repairs,  and  the  alteration  of  some  embrasures  in 
the  officers'  quarters. 

Fart  Hamilton  and  additional  hatterieSj  Nei€  York  Harbor^  in  charge 
of  Lieutenant  Colonel  John  Ifewtonj  Corps  of  Engineers.  —  These  bat- 
teries are  earthen  barbette  batteries  exterior  to  Fort  Hamilton,  and 
constitute  powerful  auxiliaries  to  the  defense  of  the  Narrows. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $25,000. 

Appropriation  asked  for  next  fiscal  year,  $40,000. 

Operations  were  commenced  on  water  battery  No.  1,  by  building  a 
coffer  dam  484  feet  long  and  83  feet  from  the  shore  line ;  the  foundation 
was  commenced  by  driving  piles  and  spiking  timbers  to  them,  forming 
a  grillage  bottom,  which  was  leveled  off  with  rubble  stone  and  con- 
crete.   The  sea  wall  was  carried  up  five  courses,  fref.  6  feet  9  inches.) 

Fort  Wadsworthy  Neto  Yorh  Harbor,  in  charge  oj  Major  Q.  A.  Oillmore, 
Corps  of  Engineers. — ^This  fort  is  situated  on  the  Staten  Island  side  of 
the  Narrows  of  New  York  HarBor,  and  is  a  large  casemated  work.  No 
modifications  are  proposed  at  present  in  it,  and  no  funds  asked  other 
than  for  its  preservation.  During  the  past  year  operations  were  con- 
fined to  the  repairs  of  the  long  earthen  slopes  in  the  rear  of  the  work. 

Fort  on  site  of  Fort  TompMns,  New  TorJc  Harbor,  in  charge  of  Major 
Q.  A.  Gillmore,  Corps  of  Engineers. — ^This  work  crowns  the  hill  in  rear 
^  of  the  open  batteries  an^  other  works  on  Staten  Island,  defending  the 
entrance  through  the  Narrows  to  New  York  Harbor,  acts  as  a  keep  for 
those  works,  and  when  completed,  will  throw  a  heavy  fire  from  a  high 
elevation  upon  vessels  attempting  to  pass  before  it. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $52,000. 

Appropriation  asked  for  next  fiscal  year,  $32,000. 

The  operations  have  been  mostly  confined  to  the  construction  of  the 
bomb  proofs  of  the  channel  front  and  the  excavation  of  the  earth  from 
the  parade,  depositing  the  same  to  fill  in  the  large  slope  and  cover  face 
in  front  of  the  fort. 

The  piers  and  arches  of  the  seventeen  bomb  proofs  between  the  two 
«ally  ports,  including  the  foundations  of  the  casemate  extensions,  have 
been  constructed.  The  scarp  wall  between  the  sally  ports  was  finished, 
with  the  exception  of  an  opening  left  in  the  center  for  temporary  egress 
and  ingress.  The  piers  and  skew  backs  of  both  the  sally  port  arches 
have  been  built.  The  parade  wall  was  carried  two  feet  above  the  top 
of  parade  arches,  and  the  concrete  forming  the  roof  surfaces  of  the 
casemate  arches  was  nearly  made  ready  for  the  mastic  covering.  The 
brick  sewer  running  under  the  center  of  the  channel  front  has  been 
connected  near  the  northwest  gorge  flank  of  Fort  Wadsworth  with 
the  sewer  running  from  the  south  soldiers'  latrine. 

The  connection  was  made  with  cement  pipe  measuring  2  feet  interior 
diameter  and  381  fjBet  in  length. 

The  cisterns  under  the  casemates  of  the  channel  front  have  been  con- 
nected with  each  other  by  suitable  pipe  and  made  ready  to  receive  the 
xirainage  from  the  casemate  roofs.  The  portion  of  earth  filling  to  form 
the  cover  face  in  front  of  the  scarp  has  been  connected  with  the  case- 
mate roof  surface  by  a  temporary  wooden  bridge,  so  that  the  earth  fill- 
ing over  the  arches  can  be  transported  and  deposited  without  being 
twice  handled.  The  iron  balcony  for  the  parade  of  the  channel  front  is 
in  readiness  to  be  put  up. 

Daring  the  current  fiscal  year  it  is  contemplated  to  complete  the 
<^bannel  front  of  Fort  Tompkins,  and  put  it  m  t^^ydmess  for  its  battery. 
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according  to  the  existing  plan,  (omitting  the  completion  of  the  cover 
face  and  the  constmction  of  the  parade  and  division  walls  of  the  case- 
mateO  ^^  place  the  iron  balcony  aronnd  the  entire  parade  of  the  work, 
to  excavate  the  parade  to  its  proper  grade,  and  to  put  up  the  gates  ana 
side  loop-holed  walls  in  the  two  sally  ports. 

Oldcis  Mortar  Battery^  {south  of  Fort  TompJcina,)  in  charge  of  Major 
Q.  A.  Oillmorej  Corps  of  Engineers, — During  the  past  fiscal  year  the 
earth  work  and  sodding  of  this  battery  were  completed,  except  a  por- 
tion of  the  rear  slope  and  the  covering  of  the  principal  magazine,  of 
which  one-fourth  of  the  concrete  masonry  is  already  laid. 

The  two  service  magazines  were  also  finished,  except  the.  doors  and 
granite  coping  to  be  laid  on  the  entrance  retaining  walls.  The  battery 
will  be  finish^  and  ready  for  the  platforms  and  armament  during  the 
present  working  season. 

No  appropriation  asked  for  next  fiscal  year. 

Battery  Hudson^  Staten  Island^  New  York  Harbor y  in  charge  of  Major 
Q.  A.  Chillmore,  Corps  of  Engineers, — ^This  work,  together  with  those  on 
the  north  and  south  cliffs,  forms  a  sysfem  of  open  earthen  barbette 
batteries,  lying  exterior  to  Forts  Tompkins  and  Wadsworth,  and  brings 
a  powerful  fire  to  bear  upon  the  channel,  up  to  and  through  the  Narrows. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $16, 000. 

Appropriations  asked  for  next  fiscal  year,  $17,000. 

That  portion  of  the  battery  near  the  light-house  and  west  of  the 
15-inch  center  pintle  platform  has  been  cleared  to  give  room  for  plat- 
forms for  15-inch  guns  and  two  service  magazines.  The  latter  have  been 
built  during  the  year  and  are  complete  except  the  doors  and  a  portion 
of  the  earth  work  and  sodding  and  the  coping  of  the  wing  walls.  In 
the  extension  of  the  battery  the  masonry  of  the  two  service  magazines 
and  the  principal  magazine  is  complete,  except  the  coping  wing  walls. 
The  earth  excavations  to  form  the  rear  slopes,  and  the  filling  over  the 
magazines,  are  all  in  a  forward  state  and  nearly  ready  for  sodding.  It 
is  expected  that  the  Battery  Hudson  extension,  and  the  return  at  the 
light-house,  will  be  completed  and  made  ready  for  their  new  armaments 
during  the  present  working  season. 

North  Cliff  Battery^  Staten  Islandj  New  TorJc  Harbor^  in  charge  of 
Major  Q,  A.  Gillmore,  Corps  of  Engineers. — No  operations  were  carried 
on  during  the  past  fiscal  year,  except  to  clear  the  earth  from  the  terre- 
plein,  where  it  had  been  washed  from  the  unfinished  slope  at  the  north 
end  of  the  battery.  The  earth  was  deposited  to  form  the  parapet. 
This  battery  may  be  finished  according  to  existing  plans  during  the 
present  fiscal  year. 

South  Cliff  Battery^  Staten  Island^  Neic  YorTc  Harbor^  in  charge  of 
Major  Q,  A.  Oillmore,  Corps  of  Engineers, — No  operations  were  carried 
on  during  the  past  fiscal  year,  except  to  cut  the  grass  and  keep  the  gut- 
ters and  cesspools  oi>en.  The  battery  may  be  finished  according  to  the 
existing  plans  during  the  present  fiscal  year. 

Fort  at  Sandy  Hook,  Neio  Jersey,  in  charge  of  Lieutenant  Colonel  John 
Newton,  Corps  of  Engineers, — ^The  condition  of  this  work  remains  tha 
same  as  at  the  date  of  the  last  annual  report,  the  watchmen  being  the 
only  force  employed  during  the  year. 

Operations  were  commenced  in  the  latter  part  of  the  month  of  June, 
1871,  for  constructing  additional  jettees  for  protecting  the  site  of  the 
fort  $13,500  having  been  allotted  from  appropriation  for  contingencies 
of  fortifications. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872, 

No  appropriation  asked  for  the  next  fiscal  vear. 
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Fort  Mifflin^  Delaware  River.  Pennsylvania^  in  charge  of  Lieutenant  Col- 
onel J.  D.  Kurtz^  Corps  of  Engineers. — ^This  fort  constitutes  one  of  the 
inner  line  of  works  for  the  defense  of  Philadelphia  and  the  naval  es- 
tablishment at  League  Island. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $26,000. 

Appropriation  asked  for  next  fiscal  year,  $85,000. 

During  the  last  year  two  small  service  magazines  in  the  demilune 
have  been  commenced  and  continued  to  completion. 

There  have  also  been  executed  repairs  and  restoration  of  the  dikes 
near  the  fort ;  excavation  and  clearing  of  the  ditches ;  re-adjusting  the 
surfaces  of  the  15-inch  gun  platforms;  cleansing  and  purifying  the  quar- 
ters, barracks,  and  store-houses ;  repairs  of  roads  and  bridges ;  construc- 
tion of  a  new  sluice  for  the  use  of  the  ditches  of  the  work ;  attention  ta 
grassed  surfaces,  and  minor  repairs  to  scarp,  parapet,  and  buildings. 

The  present  year  it  is  proposed  to  complete  the  two  demilune  tra- 
verses and  the  three  gun  platforms  of  its  south  face,  to  construct  two 
tiaverses  and  magazines  of  the  exterior  battery,  with  five  corresponding 
gun  platforms,  the  storage  magazine  in  demilune,  and  half  of  the 
mortar  battery  below  the  fort. 

Next  year  it  is  proposed  to  construct  the  new  breast  height  wall,  two 
15-inch  gun  platforms,  and  one  earth  traverse  in  demilune;  one  tra- 
verse with  magazine,  four  15-inch  gun  platforms,  and  the  sand  and 
earth  embankment  of  the  exterior  battery ;  also  to  complete  mortar 
battery,  for  six  mortars  south  of  the  fort. 

Fort  Delaware^  Delaware  River^  Delatcare,  in  charge  of  Lieutenant 
Colonel  J,  D.  Kurtz.  Corps  of  Engineers. — ^This  work,  situated  on  the 
Pea-Patch  Island,  lorms  one  of  the  chain  of  w^orks  constituting  the 
outer  line  of  defense  for  the  Delaware  Eiver. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1872. 

Appropriation  asked  for  next  fiscal  year,  $50,000. 

Operations  were  commenced  on  the  12th  September,  1870,  to  make 
provision  for  new  platforms  for  large  guns,  with  their  magazines  and 
traverses.  Six  of  these  magazines  have  been  constructed  of  concrete 
masonry,  and  the  embankment  of  the  traverses  has  been  commenced. 

The  levee  on  the  southern  and  southwestern  sides  of  the  island  has 
been  rebuilt  for  a  distance  of  2,450  feet ;  the  stone  revetment  on  the 
sea  face  has  been  relaid  and  the  main  ditch,  inside  the  bank,  thoroughly 
cleaned  out  for  more  than  that  distance. 

During  the  present  year  the  work  on  the  barbette  platforms,  with 
their  magazines  and  traverses,  will  be  completed.  Next  year  it  is  pro- 
posed to  cleanse  the  remaining  ditches  and  repair  the  banks  on  the 
upper  faces  of  the  island ;  to  complete  the  coping  of  dock  walls ;  build 
the  stone  facing  to  the  upper  eastern  wharf;  remove  upper  stories  of 
the  quarters  on  para<le  of  fort ;  repair  the  scarp  on  Front  I,'and  execute 
minor  repairs  of  bridges,  walls,  roads,  and  walks,  breast  heights,  and 
counterscarp  walls,  parade,  and  stair  towers. 

Battery  at  Finn^s  Pointy  Delaware  River ^  Neic  Jersey^  in  charge  of 
Lieutenant  Colonel  J.  D.  KurtZj  Corps  of  Engineers. — ^The  construction 
of  this  powerful  earthen  barbette  battery  for  this  point,  to  form  the  left 
of  the  outer  line  of  defenses  across  the  mouth  of  the  Delaware  Eiver, 
has  been  delayed  for  want  of  the  necessary  act  of  cession  of  jurisdiction 
of  the  site  from  the  state  of  New  Jersey.  This  act  will  be  obtained  the 
coming  winter,  and  operations  pushed  forward  the  coming  season. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $20,000. 

2^o  appropriation  asked  for  next  fiscal  year. 
-^^  jFbr^,  opposite  Fort  Delaware^  Delaware  shorcy  in  charge  of  Lieuten- 
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ant  Colonel  J.  2>.  KurtZj  Corps  of  Engineers. — ^Measures  have  been  taken 
for  the  acquisition  of  the  site  of  this  barbette  battery,  and  it  is  expected 
that  active  operations  will  commence  in  a  short  time. 

It  is  proposed,  during  the  present  fiscal  year,  to  build  a  wharf  and 
the  necessary  temporary  buildings,  and  to  commence  the  construction  of 
the  battery. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $50,000. 

Ai)propriatioti  asked  for  next  fiscal  year,  $50,000. 

Fo^rt  McHenryj  Baltimore  Harbor,  Maryland,  in  charge  of  Major  Wm.  P. 
Craighill,  Corps  of  Engineers. — This  work  forms  part  of  the  inner  line  of 
defense  for  Baltimore  and  its  dependent  interests,  and  commands  with 
its  fire  the  interior  waters  of  its  harbor  and  the  channels  of  approach 
thereto.  A  project  for  a  large  exterior  battery  for  gu!is  of  the  largest 
calibers  has  been  prepared,  and  an  appropriation  is  asked  for  itB  com- 
mencement. 

No  appropriation  wa«  made  for  the  fiscal  year  ending  June  30, 1872, 

Appropriation  asked  for  next  fiscal  year,  $25,000. 

The  wharf,  which  was  much  decayed  by  long  use,  has  been  rebuilt. 
The  floor  of  the  large  magazine  exterior  to  the  work  has  been  renewed. 
The  armament  of  the  work  has  remained  unchanged. 

Observations  have  been  made  for  the  determination  of  the  direction 
and  force  of  the  surface  and  sub  surftice  currents  in  this  vicinity,  with  a 
view  to  selecting  the  best  location  for  explosive  and  other  obstructions 
to  the  passage  of  hostile  vessels. 

Lazaretto  Point,  opposite  Fort  McHenry,  Baltimore  Harbor,  Maryland^ 
in  charge  of  Major  Wm.  P.  CraighiU,  Corps  of  Engineers. — ^This  work  will 
cross  its  fire  with  that  trom  Fort  McHeury,  constituting  one  of  the  inner 
line  of  defenses  of  the  harbor,  and  consists  of  an  earthen  barbette 
battery  for  the'largest  guns.  The  site  selected  is  now  the  property  of 
the  United  States,  and  an  appropriation  is  asked  for  the  commencement 
of  the  work. 

No  appropriation  has  as  yet  been  made  for  this  work. 

Appropriation  asked  for  next  fiscal  year,  $15,000. 

Fort  Carroll,  Baltimore  Harbor,  Maryland,  in  charge  of  Major  TTm.  P. 
CraighiU,  Corps  of  Engineers. — This  work  is  situated  upon  the  outer  line 
for  the  defense  of  the  harbor  of  Baltimore.  It  is  a  casemated  work, 
and  until  the  methods  of  arranging  such  works  shall  have  been  devised, 
no  expenditure  is  proposed  upon  it  other  than  for  preservation. 

Observations  have  been  made  for  the  determination  of  the  direction 
and  force  of  the  surface  and  sub  surface  currents  in  this  vicinity,  with 
a  view  to  selecting  the  best  location  for  explosive  and  other  obstructions 
to  the  passage  of  hostile  vessels. 

Obstructions  of  the  Potomac,  in  charge  of  Major  Wm.  P.  CraighiU,  Corps 
of  Engineers. — It  has  not  yet  been  found  practicable  to  make  the  desired 
exi>eriments  upon  these  obstructions.  The  material  has  been  kept  in 
store  at  Fort  Foote. 

Fort  Foote,  Potomac:  River,  Maryland,  in  charge  of  Major  Wm.  P.  Craig- 
hiU, Corps  of  Engineers. — This  work  forms  the  inner  line  of  defense  of 
the  channel  of  approach  by  water  to  Alexandria  and  the  cities  of  Wash- 
ington and  Georgetown.  The  projects  for  the  modification  of  this  work 
and  erection  of  an  additional  battery  of  the  heaviest  guns  have  been 
submitted.  Arrangements  have  been  made  for  the  purchase  of  the  site. 
The  wharf  has  been  rebuilt. 

Observations  have  been  made  for  the  determination  of  the  direction 
and  force  of  the  surface  and  sub  surface  currents  in  this  vicinity,  with  a 
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Islandy  in  charge  of  Major  O,  K.  Warreriy  Corps  of  EngUieers. — ^Thej 
defenses  are  to  consist  of  three  detached  barbette  batteries,  situate 
upon  the  summit  of  the  island,  and  affording  emplacements  for  fort 
15-inch  guns,  or  equivalent  rifles. 

Amount  reappropriated  for  fiscal  year  ending  June  30, 1872,  $121,99i 

Appropriation  asked  for  next  fiscal  year,  $50,000. 

The  work  here  during  the  year  consisted  mainly  in  preparations  fo 
commencing  the  batteries  under  the  reeent  reappropriation ;  purchasing 
receiving,  and  storing  various  materials ;  altering,  repairing,  building 
and  moving  buildings,  old  and  new ;  completing  pavement  of  permanen 
wharf;  repairing  temporary  wharf  and  vehicles  and  implements ;  repair 
ing  roads  ^  building  shot  beds  in  upper  barbette  battery  for  15-iuch  pre 
jectiles;  digging  down  to  the  underlying  rock  of  the  island,  for  the  pur 
pose  of  obtaining  information  concerning  the  material  to  be  met  with 
and  the  beat  means  to  adopt  in  constructing  the  new  batteries,  togethei 
with  the  usual  work  incident  to  the  care  of  public  property. 

Fort  TrnmbuUy  New  London  Harbor^  Connecticut^  in  charge  of  Major  0 
K.  Warreny  Corps  of  Engineers. — This  work,  upon  the  west  bank  of  the 
Thames  River,  with  Battery  Griswold  on  the  east  bank,  forms  the  de 
fense  of  the  harbor  of  New  London.  Plans  have  been  approved  for  the 
modification  of  the  exterior  barbette  batteries,  to  mount  twelve  15-inch 
guns,  or  equivalent  rifles. 

No  appropriation  was  made  for  fiscal  year  ending  June  30,  1872. 

Appropriation  asked  for  next  fiscal  year,  $20,000. 

No  work  has  been  done  at  this  fort  during  the  past  fiscal  year. 

Fort  Ori^icoldj  Neic  London  Harbor,  Connecticut,  in  charge  of  Major  0. 
K.  Warren,  Corps  of  Engineers. — Plans  for  the  modification  of  tliis  bar- 
bette battery  have  been  prepared  in  accordance  with  the  system  adopted 
for  our  sea-coast  works  of  this  description. 

It  is  proposed  to  arrange  the  work  for  nine  15-inch  guns. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872. 

Appropriation  asked  for  next  fiscal  year,  $20,000. 

No  work  has  been  done  at  this  fort  during  the  past  fiscal  year. 

Fort  Hale,  Nett)  Haven  Harbor,  Connecticut,  in  charge  of  Major  G.  K. 
Warren,  Corps  of  Engineers. — During  the  past  fiscal  year  but  little  work 
has  been  done  at  this  fort.  Negotiations  have  been  and  still  are  pend- 
ing concerning  the  i)urchase  of  required  additions  to  this  site.  This 
fort  was  built  for  temporary  defense  during  the  late  war,  and  its  object 
having  been  accomplished,  it  has  been  dismantled.  Several  of  the 
buildings  appertaining,  and  which  had  been  somewhat  injured  during 
a  heavy  storm,  were  taken  down  and  transferred  to  the  public  works  at 
Dutch  Island,  Ehode  Island. 

No  appropriation  was  made  for  fiscal  year  ending  June  30,  1872. 

No  appropriation  asked  for  next  fiscaf  year. 

Fort  Schuyler,  East  River,  Kew  York,  in  cliarge  of  Major  H.  L.  Abbot, 
Corps  of  Engineers. — The  reports  of  former  years  set  forth  the  modifica- 
tions proposed  on  this  important  work  for  the  defense  of  New  York 
City  from  approach  through  East  River.  In  brief,  these  modifications 
consist  of  the  alterations  necessary  to  adapt  the  batteries  for  the  ser- 
vice of  the  heavy  ordnance. 

Amount  appropriated  for  fiscal  year  ending  June  30,  1872,  $57,500. 

Appropriation  asked  for  next  fiscal  year,  $100,000. 

On  the  main  work  the  modificatiousof  the  north  front,  to  prepare  the 
barbette  tier  to  receive  a  modern  armament,  have  progressed  as  far  as 
the  turning  of  the  arches,  except  the  raising  of  the  bastion  pier.  The 
wooden  bridge  for  the  supply  of  materials  across  the  ditches  is  about 
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half  completed.  On  the  cover  face,  emplacements  for  four  hea\T  guns 
have  been  essentially  completed,  and  the  parados  on  the  south  bastion 
has  been  begun.  In  the  place-of-arms  the  parados  covering  two  maga- 
zines and  a  large  bomb  proof  has  been  essentially  completed ;  two 
traverses  have  been  built,  and  the  requisite  thickening  of  the  parapet 
has  been  finished.  The  new  battery  for  three  modern  guns  at  the  north 
end  of  the  covered  way  is  essentially  completed  with  the  magazine. 
Necessary  repairs  have  been  made  upon  the  sea-wall,  temporary  build- 
ings, &c. 

Fort  at  Wilkfs  Pointy  eastern  entrance  to  NcijO  YorJc  Harbor j  in  charge 
of  Major  H.  L,  Abbotj  Corps  of  Engineers. — This  work  unites  with  Fort 
Schuyler  in  the  defense  of  the  entrance  to  the  harbor  of  New  York  City 
through  the  East  Eiver,  and  its  site  is  favorable  to  the  construction  of 
earthen  barbette  batteries.  The  operations  for  the  removal  of  natural 
obstructions  to  navigation  at  Hell  Gate,  render  it  even  more  important 
than  heretofore  that  this  channel  of  approach  to  New  York  City  and 
the  Brooklyn  navy -yard  should  be  put  in  a  proper  state  of  defense. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872^  $45,000. 

Appropriation  asked  for  next  fiscal  year,  $90,000. 

During  the  past  year  an  underground  passage  from  the  new  bluff 
batteries  to  the  water  battery,  270  feet  long,  has  been  completed ;  about 
three-quarters  of  the  large  storage  magazine,  designed  to  contain  250,000 
pounds  of  powder,  has  been  finished ;  six  service  magazines  have  been 
nearly  finished  and  the  foundations  for  another  laid ;  the  parapet,  cov- 
ering emplacements  for  twelve  heavy  guns,  has  been  so  far  completed 
as  to  be  ready  for  the  guns  if  necessary. 

Fort  Columbus,  Oovenwr^s  Island^  New  York  Harbor,  in  charge  of 
Lieutenant  Colonel  John  Newton,  Corps  of  Engineers. — In  the  new  bar- 
bette battery  eight  traverse  magazines  have  been  built,  the  parapet  has 
been  partially  constructed  the  w^hole  length  of  the  battery,  excavations 
have  been  made  for  the  terre  plein,  for  road  in  rear  of  terre  plein,  and 
for  foundations  for  th^  remaining  eight  magazines. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872. 

Appropriation  asked  for  next  fiscal  year,  $70,000.     . 

Castle  William,  Oovemor^s  Island,  Neic  TorJc  Harbor,  in  charge  of 
Lieutenant  Colonel  John  Newton^  Corps  of  Engineers. — ^Nothing  has  been 
done  at  this  work  during  the  past  year. 

South  Battery,  Governor's  Island,  New  York  Harbor,  in  charge  of 
Lieutenant  Colonel  John  Newton,  Corps  of  Engineers. — Nothing  has  been 
done  at  this  work  during  the  past  year. 

Fort  Wood,  Bedloe^s  Island,  Neio  York  Harbor,  in  charge  of  Lieutenant 
Colonel  John  Newton,  Corps  of  Engineers.  — This  work,  together  with 
those  upon  Governor's  Island,  is  designed  to  close  the  entrance  to  the 
East  and  Hudson  rivers  and  to  cover  New  York,  part  of  Brooklyn,  and 
Jersey  City,  from  the  bombardment  of  a  hostile  fleet  in  New  York  Bay. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872. 

Appropriation  asked  for  next  fiscal  year,  $17,000. 

In  the  new  water  battery,  five  traverse  magazines  have  been  built ; 
the  parapet  has  been  constructed  the  whole  length  of  the  battery  j  the 
terre  plein  has  been  raised  to  the  proper  height. 

Fort  Hamilton,  New  York  Harbor,  in  charge  of  Lieutenant  Colonel  John 
Newton,  Corps  of  Engineers. — ^This  work  is  situated  at  the  Narrows  of 
New  York  Harbor,  upon  the  Long  Island  side.  Until  the  question  as 
to  the  use  of  iron  to  cover  guns  can  be  determined,  no  work  is  proposed 
upon  it  other  than  that  necessary  for  its  preservation.  At  present  it  is 
best  devoted  to  the  purposes  of  a  keep  for  the  detached  earthen  bar- 
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36tt6  batteries  around  it,  for  quarters  and  store-houses,  and 
reception  of  mortars  on  its  terre  pleins.  The  work  during  the  pj 
las  been  confined  to  repairs,  and  the  alteration  of  some  embrai 
he  officers'  quarters. 

Fort  Hamilton  and  additional  hatterieSy  Neiv  York  Harbor j  in 
}f  Lieutenant  Colonel  John  Kewton^  Corps  of  Engineers.  —  The 
;eries  are  earthen  barbette  batteries  exterior  to  Fort  Hamilti 
institute  powerful  auxiliaries  to  the  defense  of  the  Narrows. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $25. 

Appropriation  asked  for  next  fiscal  year,  $40,000. 

Operations  were  commenced  on  water  battery  No.  1,  by  built 
3o£fer  dam  484  feet  long  and  83  feet  from  the  shore  line ;  the  foun 
vas  commenced  by  driving  piles  and  spiking  timbers  to  them,  fc 
k  grillage  bottom,  which  was  leveled  off  with  rubble  stone  ani 
5rete.    The  sea  wall  was  carried  up  five  courses,  ^ref.  6  feet  9  ind 

Fort  Wadsworthj  Netc  Yorlc  Harbor^  in  charge  oj  Major  Q.  A,  OU 
uorps  of  Engineers, — ^This  fort  is  situated  on  the  Staten  Island  i 
;he  Narrows  of  New  York  HarBor,  and  is  a  large  casemated  woiM 
nodifications  are  proposed  at  present  in  it,  and  no  funds  asked 
;han  for  its  preservation.  During  the  past  year  operations  W60 
ined  to  the  repairs  of  the  long  earthen  slopes  in  the  rear  of  the^ 

Fort  on  site  of  Fort  TomphinSj  New  York  Harbor^  in  charge  of  J 
Q.  A.  Oillmorey  Corps  of  Engineers. — ^This  work  crowns  the  hill  U 
)f  the  open  batteries  an<l  other  works  on  Staten  Island,  defendin, 
mtrance  through  the  Narrows  to  New  York  Harbor,  acts  as  a  kei 
>ho8e  works,  and  when  completed,  will  throw  a  heavy  fire  from  a 
elevation  upon  vessels  attempting  to  pass  before  it. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $52|( 

Appropriation  asked  for  next  fiscal  year,  $32,000. 

The  operations  have  been  mostly  confined  to  the  construction  c 
x>mb  proofs  of  the  channel  front  and  the  excavation  of  the  earth 
:he  parade,  depositing  the  same  to  fill  in  the  large  slope  and  covo 
n  front  of  the  fort. 

The  piers  and  arches  of  the  seventeen  bomb  proofs  between  th 
sally  ports,  including  the  foundations  of  the  casemate  extensionSi 
3een  constructed.  The  scarp  wall  between  the  sally  ports  was  fini 
B^ith  the  exception  of  an  opening  left  in  the  center  for  temporary  c 
md  ingress.  The  piers  and  skew  backs  of  both  the  sally  port  a 
lave  been  built.  The  parade  wall  was  carried  two  feet  above  tl 
3f  parade  arches,  and  the  concrete  forming  the  roof  surfaces  c 
casemate  arches  was  nearly  made  ready  for  the  mastic  covering, 
brick  sewer  running  under  the  center  of  the  channel  front  has 
connected  near  the  northwest  gorge  flank  of  Fort  Wadsworth 
ihe  sewer  running  from  the  south  soldiers'  latrine. 

The  connection  was  made  with  cement  pipe  measuring  2  feet  in 
liameter  and  381  fjBet  in  length. 

The  cisterns  under  the  casemates  of  the  channel  front  have  beei 
lected  with  each  other  by  suitable  pipe  and  made  ready  to  receii 
Irainage  from  the  casemate  roofs.  The  portion  of  earth  filling  to 
:he  cover  face  in  front  of  the  scarp  has  been  connected  with  the 
mate  roof  surface  by  a  temporary  wooden  bridge,  so  that  the  eart 
ng  over  the  arches  can  be  transported  and  deposited  without ' 
twice  handled.  The  iron  balcony  for  the  parade  of  the  channel  ft 
in  readiness  to  be  put  up. 

During  the  current  fiscal  ye^r  it  is  contemplated  to  complel 
[channel  front  of  Fort  Tompkins,  and  put  it  in  readiness  for  its  ba 
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according  to  the  existing  plan,  (omitting  the  completion  of  the  cover 
tace  and  the  constniction  of  the  parade  and  division  walls  of  the  case- 
mat^,)  to  place  the  iron  balcony  around  the  entire  parade  of  the  work, 
to  excavate  the  parade  to  its  proper  grade,  and  to  put  up  the  gates  and 
side  loop-holed  walls  in  the  two  sally  ports. 

OUicis  Mortar  Battery^  {south  of  Fort  Tompkins,)  in  charge  of  Major 
Q.  A.  Oiltmore,  Corps  of  Engineers, — During  the  past  fiscal  year  the 
earth  work  and  sodding  of  this  battery  were  completed,  except  a  por- 
tion of  the  rear  slope  and  the  covering  of  the  principal  magazine,  of 
which  one-fourth  of  the  concrete  masonry  is  already  laid. 

The  two  service  magazines  were  also  finished,  except  the.  doors  and 
granite  coping  to  be  laid  on  the  entrance  retaining  walls.  The  battery 
will  be  finished  and  ready  for  the  platforms  and  armament  during  the 
present  working  season. 

!No  appropriation  asked  for  next  fiscal  year. 

Battery  Hudson^  Staten  Island,  N'ew  York  Harbor^  in  charge  of  Major 
Q.  A.  OUlmore,  Corps  of  Engineers. — ^This  work,  together  with  those  on 
the  north  and  south  cliffs,  forms  a  system  of  open  earthen  barbette 
batteries,  lying  exterior  to  Forts  Tompkins  and  Wadsworth,  and  brings 
a  powerful  fire  to  bear  upon  the  channel,  up  to  and  through  the  Narrows. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $16, 000. 

Appropriations  asked  for  next  fiscal  year,  $17,000. 

That  portion  of  the  battery  near  the  light-house  and  west  of  the 
ISinch  center  pintle  platform  has  been  cleared  to  give  room  for  plat- 
forms for  15-inch  guns  and  two  service  magazines.  The  latter  have  been 
built  during  the  year  and  are  complete  except  the  doors  and  a  portion 
of  the  earth  work  and  sodding  and  the  coping  of  the  wing  walls.  In 
the  extension  of  the  battery  the  masonry  of  the  two  service  magazines 
and  the  principal  magazine  is  complete,  except  the  coping  wing  walls. 
The  earth  excavations  to  form  the  rear  slopes,  and  the  filling  over  the 
magazines,  are  all  in  a  forward  state  and  nearly  ready  for  sodding.  It 
is  expected  that  the  Battery  Hudson  extension,  and  the  return  at  the 
light-house,  will  be  completed  and  made  ready  for  their  new  armaments 
during  the  present  working  season. 

North  Cliff  Battery,  Staten  Island,  New  York  Harbor,  in  charge  of 
Major  Q.  A.  Oillmore,  Corps  of  Engineers. — No  operations  were  carried 
on  during  the  past  fiscal  year,  except  to  clear  the  earth  from  the  terre- 
pleiu,  where  it  had  been  washed  from  the  unfinished  slope  at  the  north 
end  of  the  battery.  The  earth  was  deposited  to  form  the  parapet. 
This  battery  may  be  finished  according  to  existing  plans  during  the 
present  fiscal  year. 

South  Cliff  Battery,  Staten  Island,  New  York  Harbor,  in  charge  of 
Major  Q.  A.  Oillmore,  Corps  of  Engineers. — No  operations  were  carried 
on  during  the  past  fiscal  year,  except  to  cut  the  grass  and  keep  the  gut- 
ters .and  cesspools  open.  The  battery  may  be  finished  according  to  the 
existing  plans  during  the  present  fiscal  year. 

Vort  at  Sandy  Hook,  Neio  Jersey,  in  charge  of  Lieutenant  Colonel  John 
Netcton,  Corps  of  Engineers. — ^The  condition  of  this  work  remains  the 
same  as  at  the  date  of  the  last  annual  report,  the  watchmen  being  the 
only  force  employed  during  the  year. 

Operations  were  commenced  in  the  latter  part  of  the  month  of  June, 
1871,  for  constructing  additional  jettees  for  protecting  the  site  of  the 
forL  $13,500  having  been  allotted  from  appropriation  for  contiugencies 
of  fortifications. 

No  appropriation  was  made  for  fiscal  year  ending  June  30,  1872, 

No  appropriation  asked  for  the  next  fiscal  year. 
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Fart  Mifflin^  Delaicare  River.  Pennsylvania^  in  charge  of  Lieutenai 
mel  J.  D.  Kurtz^  Corps  of  Engineers. — ^Tbis  fort  constitutes  one  < 
inner  line  of  works  for  the  defense  of  Philadelphia  and  the  nai 
iablishment  at  League  Island. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $26,( 

Appropriation  asked  for  next  fiscal  year,  $85,000. 

During  the  last  year  two  small  service  magazines  in  the  den 
[lave  been  commenced  and  continued  to  completion. 

There  have  also  been  executed  repairs  and  restoration  of  the  * 
lear  the  fort ;  excavation  and  clearing  of  the  ditches ;  re-adjustiuj 
surfaces  of  the  15-inch  gun  platforms;  cleansing  and  purifying  the  i 
L^ers,  barracks,  and  store-houses ;  repairs  of  roads  and  bridges ;  cona 
ion  of  a  new  sluice  for  the  use  of  the  ditches  of  the  work ;  attenti< 
passed  surfaces,  and  minor  repairs  to  scarp,  parapet,  and  building 

The  present  year  it  is  i^roposed  to  complete  the  ttV'O  demilune 
verses  and  the  three  gun  platforms  of  its  south  face,  to  construct 
^verses  and  magazines  of  the  exterior  battery,  with  five  correspom 
^n  platforms,  the  storage  magazine  in  demilune,  and  half  of 
nortar  battery  below  the  fort. 

Next  year  it  is  proposed  to  construct  the  new  breast  height  wall, 
L5-inch  gun  platforms,  and  one  earth  traverse  in  demilune ;  one 
rerse  with  magazine,  four  15-inch  gun  platforms,  and  the  sand 
)arth  embankment  of  the  exterior  battery;   also  to  complete  mo 
mattery,  for  six  mortars  south  of  the  fort. 

Fort  Delaware^  Delaicare  River^  Delaware^  in  charge  of  Lieutm 
OoUmel  J.  jD.  Kurtz.  Corps  of  Engineers. — ^This  work,  situated  ou 
Pea-Patch  Island,  forms  one  of  the  chain  of  works  constituting 
}uter  line  of  defense  for  the  Delaware  River. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30, 18* 

Appropriation  asked  for  next  fiscal  year,  $50,000. 

Operations  were  commenced  on  the  12th  September,  1870,  to  m 
[)rovision  for  new  platforms  for  large  guns,  with  their  magazines 
traverses.    Six  of  these  magazines  have  been  constructed  of  cono 
masonry,  and  the  embankment  of  the  traverses  has  been  commences 

The  levee  on  the  southern  and  southwestern  sides  of  the  island 
been  rebuilt  for  a  distance  of  2,450  feet ;  the  stone  revetment  on 
sea  face  has  been  relaid  and  the  main  ditch,  inside  the  bank,  thorouf 
[^leaned  out  for  more  than  that  distance. 

During  the  present  year  the  work  on  the  barbette  platforms,  ^ 
their  magazines  and  traverses,  will  be  completed.  Next  year  it  is  ] 
posed  to  cleanse  the  remaining  ditches  and  repair  the  banks  on 
ipper  faces  of  the  island ;  to  complete  the  coping  of  dock  walls ;  b 
the  stone  facing  to  the  upper  eastern  wharf;  remove  upper  storie 
:;he  quarters  on  parade  of  fort :  repair  the  scarp  on  Front  I,'and  exei 
minor  repairs  of  bridges,  walls,  roads,  and  walks,  breast  heights,  ^ 
counterscarp  walls,  parade,  and  stair  towers. 

Battery  at  Finn^s  Point.  Delaware  River j  New  Jersey^  in  charge 
Lieutenant  Colonel  J.  D.  Kurtz^  Corps  of  Engineers. — ^The  construe 
rf  this  powerful  earthen  barbette  battery  for  this  point,  to  form  the 
)f  the  outer  line  of  defenses  across  the  mouth  of  the  Delaware  Ei 
lias  been  delayed  for  want  of  the  necessary  act  of  cession  of  jurisdiot 
of  the  site  from  the  state  of  New  Jersey.  This  act  will  be  obtained 
soming  winter,  and  operations  pushed  forward  the  coming  season. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $20,00 

No  appropriation  a^ked  for  next  fiscal  year. 

New  Forty  opposite  Fort  Delaware^  Delaware  shore^  in  charge  ofLim 
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ant  Colonel  J,  D,  KurtZj  Corps  of  Engineers. — ^Mea^ures  have  been  taken 
for  the  acquisition  of  tlie  site  of  this  barbette  battery,  and  it  is  expected 
that  active  operations  will  commence  in  a  short  time. 

It  is  proposed,  during  the  present  fiscal  year,  to  build  a  wharf  and 
the  necessary  temporary  buildings,  and  to  commence  the  construction  of 
the  battery. 

Amount  appropriated  for  fiscal  year  ending  June  30,  1872,  $50,000. 

Appropriatioli  asked  for  next  tisciil  year,  $50,000. 

Fort  McHenry^  Baltimore  Harbor^  Maryland,  in  charge  of  Major  Wm,  P. 
Craighill^  Corps  of  Engineers. — This  work  forms  part  of  the  inner  line  of 
defense  for  Baltimore  and  its  dependent  interests,  and  commands  with 
its  fire  the  interior  waters  of  its  harbor  and  the  channels  of  approach 
thereto.  A  project  for  a  large  ext.erior  battery  for  guns  of  the  largest 
calibers  has  been  prepared,  and  an  appropriation  is  asked  for  its  com- 
mencement. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1872. 

Appropriation  asked  for  next  fiscal  year,  $25,000, 

The  wharf,  which  was  much  decayed  by  long  use,  has  been  rebuilt. 
The  floor  of  the  large  magazine  exterior  to  the  work  has  been  renewed. 
The  armament  of  the  work  has  remained  unchanged. 

Observations  have  been  made  for  the  determination  of  the  direction 
and  force  of  the  surfacje  and  sub  surface  currents  in  this  vicinity,  with  a 
view  to  selecting  the  best  location  for  explosive  and  other  obstructions 
to  the  passage  of  hostile  vessels. 

Lazaretto  Pointy  opposite  Fort  McHenry,  Baltimore  Harbor,  Maryland, 
in  charge  of  Major  Wm.  P.  CraighiU,  Corps  of  Engineers. — This  work  will 
cross  its  fire  with  that  from  Fort  McHeury,  constituting  one  of  the  inner 
line  of  defenses  of  the  harbor,  and  consists  of  an  earthen  barbette 
battery  for  the*largest  guns.  The  site  selected  is  now  the  property  of 
the  United  States,  and  an  appropriation  is  asked  for  the  commencement 
of  the  work. 

"So  appropriation  has  as  yet  been  made  for  this  work. 

Appropriation  asked  for  next  fiscal  year,  $15,000. 

Fort  Carroll,  Baltimore  Harbor,  Maryland,  in  charge  of  Major  Wm.  P. 
Craighill,  Corps  of  Engineers. — This  work  is  situated  upon  the  outer  line 
for  tlie  defense  of  the  harbor  of  Baltimore.  It  is  a  casemated  work, 
and  until  the  methods  of  arranging  such  works  shall  have  been  devised, 
no  ex|K.tnditure  is  proi)Osed  upon  it  other  than  for  preservation. 

Observations  have  been  nmde  for  the  determination  of  the  direction 
and  force  of  the  surface  and  sub  surface  currents  in  this  vicinity,  with 
a  view  to  selecting  the  best  location  for  explosive  and  other  obstructions 
to  the  iiassage  of  hostile  vessels. 

Obstructions  of  the  Potomac,  in  cliarge  of  Major  Wm.  P.  Craighill,  Corps 
of  Engineers. — It  has  not  yet  been  found  practicable  to  make  the  desired 
exiMsriments  upon  these  obstructions.  The  material  has  been  kept  in 
store 'at  Fort  Foote. 

Fort  Foote,  Potomac  River,  Maryland,  in  charge  of  Major  Wm.  P.  Craig- 
hillj  Corps  of  Engineers. — This  work  forms  the  inner  line  of  defense  of 
the  channel  of  approach  by  water  fo  Alexandria  and  the  cities  of  Wash- 
ington and  Georgetown.  The  projects  for  the  mo<litication  of  this  work 
and  erection  of  an  additional  battery  of  the  heaviest  guns  have  been 
submitted.  Arrangements  have  been  made  for  the  purchase  of  the  site. 
The  wharf  has  been  rebuilt. 

Observations  have  l>een  made  for  the  determination  of  the  direction 
and  force  of  the  snr^ice  and  sub  surface  currents  in  this  vicinity,  with  a 
2b 
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view  to  selecting  the  best  location  for  explosive  and  other  obstm* 
to  the  {mssage  of  hostile  vessels. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872 

Api>ropriation  asked  for  next  fiscal  year,  $25,000. 

Fort  Washington^  Potomac  River ^  Maryland^  in  charge  of  Major  W 
CraighiU^  Corps  of  Engineers, — This  fort  occupies  a  position  upo 
[>ater  line  of  defense  of  the  city  of  Washington,  and  requires  strong 
Ing  by  the  introduction  of  the  heaviest  calibers  of  gans.  Projc 
L5arthen  barbette  batteries  to  occupy  positions  immediately  nort 
^uth  of  the  main  work,  as  well  as  plans  for  the  modification  of  tl 
isting  water  battery,  have  been  prepared. 

Observations  have  been  made  for  the  determination  of  the  directio 
force  of  the  suiface  and  subsurface  currents  in  this  vicinity,  with  i 
to  selecting  the  best  location  for  explosive  and  other  obstructions 
[lassage  of  hostile  vessels. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872 

Appropriation  asked  for  next  fiscal  year,  $25,000. 

Fort  Monroe^  Old  Point  Comfort^  Virginia^  in  charge  of  Major  W 
CraighilU  Corps  of  Engineers. — This  extensive  work  occupies  an  i; 
tant  position,  covering  the  approach  to  Hampton  Koads,  the  navj 
It  Norfolk,  and  the  James  liiver.  During  the  year,  projects  have 
[prepared  for  the  modifications  needed  to  adapt  the  work  for  heavy 
)f  the  largest  size.  The  operations  of  the  year  have  been  confin 
repairs,  some  of  which  have  l)een  quite  extensive.  The  small  I 
)ver  the  sluice  way  on  Front  5  has  been  rebuilt.  The  casemates  c 
touth  side  of  main  entrance.  Front  7,  occupied  as  officers'  guard 
lud  as  prisons,  have  been  repaired.  Friction  plates  have  been  Is 
barbette  ]>latform  No.  120.  The  ramps  and  terre  plein  have  bee 
)aired.  The  traverse  irons  and  friction  plates  of  all  the  platforms 
)een  cleaned  and  lacquered.  The  gi^ass  has  been  cut  in  the  redoul 
>n  the  glacis.  The  bridges  at  main  entrance,  east  entrance,  and 
)ostern  on  Fi*ont  No.  7  have  been  painted.  A  brick  partition  has 
emove<l  in  fiank  casemate  at  flagstaff  bastion.  Eight  hundred  \ 
'<LK?t  of  the  old  wooden  revetment  of  the  redoubt  have  been  rem 
md  a  revetment  of  earth  and  sods  substituted.  Fifteen  boat  loj 
oil  have  been  brought  from  across  Mill  Creek  for  this  purpose  ai 
eveling  parade  of  redoubt,  upon  which  grass  seed  has  been  sowi 
breakwater  has  been  built  opposite  Fronts  1  and  2  of  piles,  sheathed 
>lank,  and  backed  with  large  stones,  sand,  &c.  A  cistern  at  the 
leer  quarters  has  been  cleaned  and  repaired.  The  fences  around  g 
ngineer  quarters,  slopes,  stable  yard,  as  well  as  the  shops,  stj 
md  quarters  themselves,  have  been  repaired  \^hen  required. 

No  appropriation  was  made  for  fiscal  year  ending  June  30,  1872. 

Appropriation  asked  for  the  next  fiscal  year,  $1(K),000. 

Artesian^ye^^  at  Fort  Monroe^  Virginia^  in  charge  of  Major  Wm.P.  ( 
I  ///,  Corps  of  Etigineers.-'WoTk  on  this  well  was  suspended  in  August, 
It  that  time  the  4^-inch  wrought  iron  tubing  had  been  forced  down  t 
lepth  of  898  feet  below  the  level  of  the  parade  of  Fort  Monroe,  au 
uger  had  i>enetnited  to  a  depth  of  900J  feet  below  the  siime 
Vhen  work  ceased  on  the  well  tjie  machinery  was  all  properly  care 
ud  can  be  readily  prepared  tor  future  oi)erations  if  required, 
proposed  to  resume  this  work  and  continue  it,  so  long  as  a  reaso 
►rosiKH*t  exists  of  reaching  pure  water  at  a  moderate  depth  and 
'he  pi-esent  water  supply  is  insufiicient,  and  it  is  a  matter  of  iin 
uce,  in  time  of  war,  to  have  one  which  will  be  certain  and  unfa 

Fort  ^yoo^y  Hampton  BoadSj  Virginiay  in  charge  of  Major  Willii 
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Cra%ghill.f  Corps  of  Engineers, — This  casemated  fort  unites  with  Fort 
Monroe  in  closing  the  passaji^e  to  Hampton  lioails,  crossing  its  tire  with 
the  guns  from  that  fort-  Until  approved  projects  for  its  completion 
can  be  devised,  no  farther  work  is  contemplated  for  it  other  than  that 
necessary  to  pi-eserve  it  from  injury. 

The  condition  of  the  fort  is  nearly  the  samfe  as  at  the  date  of  the  last 
annual  reiwrt^  A  few  stones  have  been  cut  for  the  superstructure  of 
the  magazine  at  east  end.  Operations  were  suspended  in  August,  1870, 
and  the  rigging  and  gearing  of  the  derricks  were  taken  down  and  stored. 

No  api>r()priation  was  made  for  fiscal  year  ending  June  30,  1872. 

No  appropriation  asked  for  the  next  fiscal  year. 
'  Fort  Macon^  Beaufort  Harbor^  North  Carolina^  in  charge  of  Major  Q. 
A.  GUInwre^  Corps  of  Engineers. — Projects  for  the  modification  of  this 
work,  in  order  to  the  introduction  of  an  armament  of  the  heaviest  cali- 
ber of  guns  are  now  under  consideration,  and  appropriations  will  be 
asked  as  soon  as  the  detailed  estimates  are  received. 

The  oi)emtions  canied  on  at  this  work  during  the  past  fiscal  year 
have  been  limited  to  the  constniction  of  a  timber  wharf  and  a  jettee  to 
protect  the  same,  at  an  exi>ense  of  $4,779,  which  amount  w^as  derived 
from  the  appropriation  for  contingencies  of  fortifications. 

Daring  the  present  fiscal  year  it  is  contemplated  to  make  some  neces- 
sary repairs  to  the  casemates  from  contingencies  of  fortifications. 

Fort  CasicelL  mouth  of  Cape  Fear  River^  North  Carolina,  in  charge  of 
Major  Q,  A.  UiUmore^  Corps  of  Engineers, — ^This  work  was  erected  for 
the  defense  of  Wilmington,  North  Carolina,  but  to  render  that  city  se- 
cure another  work  would  be  needed  at  the  mouth  of  the  new  inlet,  or 
perhaps  at  Orten's  Point,  on  Cape  Tear  Kiver.  Projects  for  the  modifi- 
cation of  Fort  Caswell  have  been  prepared,  and  estimates  of  cost  made 
out,  but  until  the  whole  subject  of  the  defense  of  this  position  can  be 
carefully  revised  no  work  is  proposed  upon  this  fort. 

Fort  Moultrie,  Charleston  Harbor,  tSouth  Carolina,  in  charge  of  Major 
Q,  A,  Gillmore,  Corps  of  Engineers. — No  operations  have  been  carried 
on  at  this  work  during  the  past  fiscal  year. 

0[)eraiious  during  the  present  year  will  be  limited  to  the  construction 
of  positions  for  channel  bearing  guns  with  the  requisite  service  maga- 
zines, th(;  appropriati(m  of  March  3,  1871,  of  $25,000,  being  used  for 
the  worjc.  An  ai)propriation  is  required  for  the  next  fiscal  year,  to  be 
applie<l  in  the  execution  of  the  existing  plans  for  remodeling  the  work. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $25,000. 

Appropriation  asked  for  next  fiscal  year,  $40,000. 

Fort  i^umter.  Charleston  Harbor,  South  Carolina,  in  clmrge  of  Major 
Q.  A.  Gillmore,  Corps  of  ^ngitieers, — It  is  not  proposed  to  arrange  this 
vork-for  casemate  guns,  but  to  slope  oft*  the  mound  of  sand  and  ruins 
80  as  to  tit  them  for  an  armament  of  heavy  guns  in  barbette,  behind 
sand  parapets  and  thoroughly  provided  with  sand  traverses. 

The  oi>erations  carried  on  at  this  work  during  the  past  fiscal  year 
were  limited  to  the  construction  of  the  sand  parapet  on  the  north  face, 
which  was  raised  al>out  seven  feet  for  the  entire  length  of  the  face. 

Daring  the  ])resent  fiscal  year  it  is  contemplated  to  confine  o[)erations 
to  the  north  and  northeast  faces  in  getting  some  portion  of  those  fiices 
in  readiness  to  receive  their  armament.  An  appropriation  is  required 
for  the  continuation  of  the  work  next  year  in  accordance  with  existing 
plana. 

Amount  appropriated  for  the  fiscal  year  ending  June  30, 1872,  $25,000. 

Appropriation  iisked  for  next  fiscal  year,  $40,000. 

Tort  Johwtonj  Charleston  Harbor^  South  Carolina^  in  charge  of  2lajor 
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Q.  A.  Gillmore^  Corps  of  Engineers. — ^No  operations  have  been  carried 
on  at  this  work  during  the  past  year,  and  no  funds  are  available  at  pres- 
ent. An  appropriation  is  required  for  the  execution  of  the  approved 
project  for  repairing  and  maintaining  this  work  as  at  present  designed, 
with  such  necessary  alterations  and  enlargements  in  existing  emplace- 
ments for  armament  as  will  tit  them  for  the  reception  of  15-inch  guns. 

No  appropriation  was  made  for  fiscal  year  ending  June  30,  1872. 

Appropriation  asked  for  next  fiscal  year,  $5,000. 

Cctstle  Finckney^  Charleston  Harbor^  South  Carolina,  in  charge  of  Major 
Q.  A.  Oillmorey  Corps  of  Engineers. — 'No  operations  have  been  carried 
on  at  this  work  during  the  past  year,  and  there  are  no  funds  available 
at  the  present  time.  ^ 

An  appropriation  is  required  to  be  applied  in  the  execution  of  the 
existing  plan  for  repairing  the  work  and  mounting  guns  of  medium  size 
npon  wooden  platforms  in  the  several  em[)lacements  already  prepared  for 
them. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872. 

Appropriation  asked  for  next  fiscal  year,  $8,500. 

Fort  Jackson,  Savannah  River,  Georgia,  in  charge  of  Major  Q.  A.  Oill- 
more,  Corps  of  Engineers. — This  work  forms  the  main  line  of  defense  for 
the  city  of  Savannah,  and  projects  for  its  modification  so  as  to  arrange 
it  for  the  largest  caliber  of  guns,  and  in  accordance  with  the  system 
adopted,  have  been  made  and  approved. 

No  appropriation  was  made  for  fiscal  year  ending  June  30,  1872. 

Appropriation  asked  for  next  fiscal  year,  $18^K)0. 

No  operations  have  been  carried  on  at  this  work  during  the  past  fiscal 
year,  and  there  are  no  funds  now  available. 

It  is  proposed  next  year  to  repair  the  masonry  of  the  fort,  renew  the 
draw  bridge,  re-enforce  the  piers  and  arches  of  the  casemates,  increase 
the  thickness  of  the  covering  mass  of  earth,  and  anange  the  barbette 
with  appropriate  traverses,  &c.,  for  the  reception  of  an  armament  of 
15-inch  guns. 

Fi^rt  Pulaski,  Savannah  River,  Georgia,  in  charge  of  Major  Q,  A.  Gill- 
more,  Corps  of  Engineers. — This  is  the  principal  work  for  the  defense  of 
Savannah  on  the  outer  line  of  the  system.  Projects  for  its  modification, 
to  arrange  its  barbette  batteries  with  the  necessary  traverses  and  parados, 
and  for  the  introduction  of  the  platforms  needed  for  guns  of  the  largest 
caliber,  have  been  prepared  and  approved. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $26,500. 

Appropriation  asked  for  next  fiscal  year,  $30,000. 

No  operations  have  been  carried  on  at  this  work  during  the  past  fiscal 
year. 

The  operations  of  the  present  year  will  be  confined  to  the  construc- 
tion of  emplacements  for  channel  bearing  guns  at,  and  contiguous  to,  the 
^  demilune  salient,  the  appropriation  of  March  3,  1871,  of  $20,500,  being 
"  available. 

Fort  Clinch,  Amelia  Island,  Florida,,  in  charge  of  Major  Q.  A.  Gillmore^ 
Corps  of  Engineers. — No  operations  have  been  carried  on  at  this  work 
during  the  past  fiscal  year,  except  such  slight  repairs  as  could  be  accom- 
plished by  the  fort  keeper,  and  there  are  no  funds  available  at  the  [)res- 
ent  time,  except  a  small  sum  allotted  from  the  general  a])proi)riation 
for  contingencies  of  fortifications,  for  the  continued  care  of  the  work. 

The  projects  proposed  for  the  completion  of  this  unfinished  fort,  ac- 
cording to  the  modified  forms  required  by  the  system  of  defense  recently 
jidopted,  are  still  beld  under  advisement. 
^ort  Mariotij  St.  Augustine^  Florida^  in  charge  of  Major  Q.  A.  Qillmorej 
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Carps  of  Engineers. — The  slight  repairs  ordered  for  this  work  were 
oinitted  darin^)^  the  past  fiscal  year  in  order  to  avoid  the  extra  expeuse 
of  sending  mechanics  and  laborers  from  the  North  specially  for  the  pur^ 
pose.  They  will  be  executed  during  the  present  fiscal  year,  soon  after 
oi>erations  commence  at  other  works  in  that  quarter. 

No  appropriation  is  requested  for  this  work  other  than  the  sum  here- 
tofore allotted  from  the  appropriation  for  contingencies  of  fortifications. 

Fort  Taylor^  Key  West,  Florida^  in  charge  of  Lieutenant  Colonel  C,  E. 
Blunt^  Corps  of  Engineers. — This  work  for  the  defense  of  the  important 
harbor  of  Key  West  is  still  in  an  unfinished  condition.  Projects  for  its 
modification  have  been  prepared  and  approved,  and  they  contemplate, 
in  addition  to  certain  meliorations  of  the  main  work,  the  completion  of 
the  advanced  towers,  and  the  construction  of  two  exterior  barbette  bat- 
teries for  heavy  guns  with  magazine  traverses. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872. 

Apiiropriation  asked  for  next  fiscal  year,  $100,000. 

Nothing  has  been  done  during  the  year  except  some  necessary  repairs 
to  auxiliary  buildings.  The  expenditure  for  this  purpose,  and  for  fort 
keepers  and  watchmen  over  public  property,  and  contingent  expenses, 
has  been  drawn  from  the  general  ajipropriation  for  contingencies  of 
fortifications.  With  funds  allotted  from  this  appropriation  for  the  pres- 
ent year,  it  is  proposed  during  the  coming  season  to  increase  the  thick- 
ness of  the  scarp  wall  next  the  main  magazines,  and  modify  the  parapet 
and  terre  plein  of  the  western  bastions  to  admit  of  the  mounting  of  guns 
of  the  heaviest  caliber,  in  accordance  with  the  approved  project. 

Fort  Jefferson^  Garden  Key^  Tortugas^  Florida^  in  charge  of  Lieutenant 
Colonel  C.  E.  Blunt^  Corps  of  Engineers, — A  i)roject  with  necessary  draw- 
ings, &c.,  looking  mainly  to  the  adaptation  of  the  barbette  tier  of  the 
work  to  guns  of  large  caliber,  has  been  prepared,  but  is  held  for  further 
advisement. 

For  the  continuation  next  year  of  work  on  the  officers'  quarters  and 
soldiers-  barracks  an  ap])ropriation  is  desired. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $42,500. 

Appropriation  asked  for  next  fiscal  year,  $50,000. 

Nothing  has  been  done  during  the  year,  and  the  fort  remains  in  the 
condition  reported  last  year.  With  the  funds  available  for  the  present 
year,  it  is  proposed  to  complete  the  sea-wall  and  to  continue  the  work 
on  the  quarters  and  barracks. 

Fort  Pickens^  Pensacola  Harbor,  Florida,  iji  charge  of  Major  C.  B. 
Beese  until  September  22,  1870,  since  then  of  Colonel  J.  H.  Simpson^  Corps 
of  Engineers. — This  work  is  in  fair  condition.  During  the  year  neces- 
sary n*i>air8  were  made  to  the  wharf,  store  houses  and  stables.  A  fort 
keeper  has  been  in  care  of  the  public  property. 

It  18  proposed  for  the  next  fiscal  year  to  finish  other  necessary  repairs 
of  a  general  cbanicter,  and  to  mature  plans  for  the  modification  of  the 
work. 

No  appropriation  made  for  fiscal  year  ending  June  30, 1872. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Barrancas  and  redoubt,  Pensacola  Harbor,  Florida,  in  charge  of 
Major  C.  B.  Reese  until  September  22,  1870,  since  then  of  Colonel  J.  H. 
Simpson,  Corps  of  Engineers. — It  is  proposed  for  the  next  fiscal  year  to 
conifider  the  question  of  the  modification  of  this  work,  with  a  view  to 
the  introdaction  of  heavier  ordnance. 

No  appropriation  ma<le  for  fiscal  year  ending  June  30, 1872. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  morgan^  eastern  entrance  to  Mobile  Bay,  Alabama,  in  charge  of 
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Major  C,  B.  Reese  until  September  22,  1870,  fdnce  then  of  Colonel  J.  R. 
Simpsauj  Corps  of  Engineers. — This  work  is  in  about  tlie  same  condition 
as  shown  by  the  last  annual  report.  During  the  year  the  slopes  and 
ditch  have  been  weeded  and  mowed.  The  lunette  bas  been  cleaned 
out ;  the  stable,  store  houses,  and  wharf  have  been  slightly  repaii'ed, 
and  the  property  kept  in  good  order. 

It  is  proposed  for  the  next  fiscal  year  to  construct  a  wharf  and  a  sea- 
wall to  protect  the  site,  the  funds  for  the  same  to  be  derived  from  the 
appropriation  for  contingencies  of  fortifications.  Plans  for  the  modifi- 
cation of  this  work  to  suit  it  to  the  modern  armaments  have  not  yet 
been  prepared. 

No  special  appropriation  asked. 

Fort  Gaines  J  Dauphin  Island^  Mobile  Bay^  Alabama,  in  charge  of  Major 
C.  B,  Reese  until  September  22,  1870,  since  then  of  Colonel  J.  H.  SiinpsoHj 
Corps  of  Engineers. — This  work  needs  complete  modification  to  fit  its 
emplacements  for  barbette  guns,  for  the  reception  of  the  large  modem 
armaments. 

During  the  past  year  the  store  house  has  been  repaired  and  white- 
washed, and  the  public  property  properly  cared  for. 

No  operations  are  contemplated  for  the  next  fiscal  year  except  care 
and  preservation  of  public  property  and  site,  and  the  preparation  of 
projects  for  the  modification  of  the  Mork. 

For  the  preservation  of  the  site  an  appropriation  is  asked. 

No  appropriation  made  for  fiscal  year  ending  June  30,  1872. 

Appropriation  asked  for  next  fiscal  year,  $5,000. 

Fort  on  Ship  IsUind,  coast  of  Mi^issippij  in  charge  of  Major  C.  B.  Reese 
until  September  22,  1870,  since  then  of  Colonel  J.  R.  Simpson^  Corps  of 
Engineers. — ^This  work  is  in  the  same  conjiition  as  shov^u  by  the  last 
annual  report.  Operations  during  the  year  have  been  restricted  to 
preservation  and  care  of  ilublic  property. 

No  operations  are  contemplated  for  the  next  fiscal  year  except  care 
and  preservation  of  i)ublic  property,  and  the  preparation  of  projects  for 
the  modification  of  the  work. 

Fort  Pike,  Rigolets  Pass,  Louisiana^  in  charge  of  Captain  C.  W.  Roto- 
ell^  Corps  of  Engineers. — This  work  commands  the  passage  by  light- 
draught  vessels  through  the  Rigolets  into  Lake  Pontchartraiu.  Projects 
for  its  modification,  in  accordance  with  the  approved  system,  have  been 
prepared  by  the  board  of  engineers,  aud  detailed  estimates  of  the  cost 
have  been  made  out.  It  is  proposed  to  effect  the  necessary  repairs 
required  upon  this  work,  and  to  place  in  the  curved  barbette-battery  a 
number  of  10-iuch  rifled  guns,  with  the  proper  number  of  traverses 
between  them. 

No  appropriation  made  for  fiscal  year  ending  June  30,  1872. 

Appropriation  asked  for  next  fiscal  year,  $24,000. 

No  work  was  done  during  the  past  year.  Two  thousand  dollars  allot- 
ted for  repairs  during  the  present  fiscal  year,  from  the  general  appro- 
priation for  contingencies  of  fortifications,  will  be  expended  in  making 
such  repairs  as  are  most  urgently  required  to  preserve  the  work. 

Fort  Maeoinbj  Chef  Menteur  Pass^  Louisiana,  in  charge  of  Captain  C. 
W.  Howell,  Corps  of  Engineers. — This  work  commands  the  passage 
through  the  bayou  Ch^f  Menteur  into  Lake  Pontchartraiu.  Projects 
for  the  modifications  needed  on  this  work  to  fit  it  for  the  modem  arma- 
ments have  been  considered  hy  the  board  of  engineers,  and  estimates 
of  cost  prepared.  To  put  the  work  in  the  condition  recommended- by 
the  board  of  engineers,  there  will  be  required  the  sum  of  $24,000. 
-^(0  appropriation  made  for  fiscal  yeai  ending  June  30, 1872. 
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Appropriation  asked  for  the  next  fiscal  year,  $24,000. 

No  work  was  done  during  the  past  year.  Four  thousand  dollars  allot- 
ted for  repairs  during  the  present  fiscal  year,  from  the  general  appro- 
priation for  contingencies  of  fortifications,  will  be  expended  in  making 
repairs  most  needed. 

Tower  Dupris^  Lake  Borgne^  Louisiana^  in  charge  of  Captain  C.  W. 
Howell^  Corps  of  Engineers, — No  work  was  done  here  during  the  past 
year.  One  thousand  dollars  allotted  for  the  present  year,  from  the  gen- 
eral appropriation  for  contingencies  of  fortifications,  will  be  expended  in 
making  repairs. 

No  appropriation  made  for  fiscal  year  ending  June  30, 1872. 

No  appropriation  asked  for  next  fiscal  year. 

Battery  Bienvenne^  Lake  Borgn^,  Louisiana^  in  charge  of  Captain  C.  W, 
Howellj  Corps  of  Engineers. — No  work  attempted  duiing  the  past  year. 
One  thousand  dollars  allotted  for  the  present  fiscal  year,  from  the  gen- 
eral appropriation  for  contingencies  of  fortifications,  will  be  applied  to 
making  the  work  habitable,  and  to  paying  a  fort-keeper  for  prev^enting 
further  depredations  on  the  part  of  persons  visiting  the  battery. 

No  appropriation  made  for  fiscal  year  ending  June  30,  1872. 

No  appropriation  asked  for  next  fiscal  year. 

Tower  at  Froctorsville^  Lake  BorgnCy  Louisiana^  in  charge  of  Captain  C. 
W.  Howell^  Corps  of  Engineers. — No  work  done  during  the  past  year. 
Three  hundred  and  sixty  dollars  allotted  for  the  present  year,  from  the 
general  appropriation  for  contingencies  of  fortifications,  will  be  expended 
in  paying  a  fort-keeper  to  preserve  the  property. 

No  appropriation  made  for  fiscal  year  ending  June  30,  1872. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Jackson^  Mississippi  River ^  Louisiana^  in  charge  of  Captain  C.  TF. 
Hoicelly  Corps  of  Engineers. — This  work  and  Fort  St.  Philip,  nearly  oppo- 
site, are  situated  on  the  Mississippi  River  about  sixtv-five  miles  below 
New  Orleans,  and  constitute  the  main  defenses  of  that  city  against  hos- 
tile naval  expeditions.  The  depth  of  water  through  the  bayous  and 
lakes  leading  toward  the  city  will  only  permit  the  approach  of  the  smaller 
vessels  carrying  light  armaments.  The  principal  channel-way  to  the 
city  through  which  a  naval  attack  may  be  made  is  the  Mississippi  River. 
On  this  channel,  therefore,  our  defenses  should,  as  soon  as  possible,  be 
made  efficient. 

The  work  at  this  fort  during  the  past  year  consisted  in  repairs  to  levee 
and  in  care  of  property. 

For  the  present  year  an  appropriation  of  $50,000  is  available,  and  will 
be  a])plied  to  complete  the  unfinished  water-battery,  according  to  the 
approved  plan,  and  for  making  further  modifications  recommended. 

Amount  appropriated  for  fiscal  year  ending  June  30,  1872,  $50,000. 

Appropriation  asked  for  next  fiscal  year,  $75,000. 

Fort  St.  Fhilipy  Mississippi  River,  LouiMana,  in  clmrge  of  Captain  C.  W. 
Howelly  Corps  of  Engineers. — No  work  done  during  the  past  fiscnl  year. 
Thirty-seven  thousand  five  hundred  dollars  available  for  work  during 
the  present  year  will  be  applied  to  the  construction  of  the  new  battery 
recommended  by  the  board  of  engineers.  This  amount  will  not  be  suffi- 
cient to  complete  the  battery.  To  complete  all  repairs,  alterations,  and 
additions  designed  by  the  board,  and  approved,  there  will  be  required  a 
further  appropriation  of  $70,500. 

Amount  ai)propriated  for  fiscal  year  ending  June  30, 1872,  $37,500. 

Appropriation  asked  for  next  fiscal  year,  $50,000. 

Fort  Livingston,  Barataria  Bay,  Louisiana,  in  charge  of  Captain  C.  W, 
Howell,  Corps  of  Engbieers. — This  barbette  work  is  situated  at  the 
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entrance  of  Barataria  Bay,  and  was  intended  to  prevent  access  to  the 
city  of  Xew  Orleans  by  this  route,  at  the  same  time  securing  the  anchor- 
age for  the  use  of  our  vessels  of  light  draugbt.  Projects  for  its  inodifi- 
cation  and  repair  have  been  devised  by  the  board  of  engineers  for  for- 
tifications. These  modifications  look  to  the  arrangement  of  its  barbette- 
batteries  for  the  empjacement  of  some  large  rifles  and  smooth  bore  guns. 
During  the  past  year  there  was  expended  in  repair  of  this  work  $202  50. 

For  the  present  year  there  is  available  the  sum  of  $2,500  from  the 
general  appropriation  for  contingencies  of  fortifications.  To  carry  out 
the  approved  recommendations  of  the  board  of  engineers,  there  will  be 
required  the  sum  of  $38,000. 

Fort  at  Fort  Pointy  entrance  to  San  Francisco  Harbor^  California^  in 
charge  of  Lieutenant  Colonel  C,  S.  Stewart,  Corps  of  Engineers, — ^This  is 
one  of  the  principal  works  for  the  defense  of  the  entrance  to  the  harbor 
of  San  Francisco  through  the  Golden  Gate,  the  approaches  to  this 
entrance,  and  the  inner  waters  of  this  passage.  It  is  situated  on  the 
southern  side  of  the  channel,  and  consists  essentially  of  a  large  case- 
mated  work  and  extensive  exterior  earthen  barbette  batteries  for  the 
largest  guns  and  mortars.  The  ca^emated  part  of  the  work  has  beea 
essenf  ially  finished  for  some  years,  and  the  barbette  batteries  should  be 
pushed  to  completion  at  an  early  day. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $50,000. 

Appropriation  asked  for  next  fiscal  year,  $125,000. 

In  December,  1870,  the  construction  of  the  batteries  to  the  south  of 
the  fort  was  commenced.  The  embankment  of  parapets,  terre  pleins, 
traverses,  &c.,  has  been  two-thirds  completed  for  a  running  length  erf 
1,324  feet.  In  addition  the  parai>ets  and  terre  pleins  of  the  mortar  bat- 
tery for  a  length  of  369  feet  have  been  nearly  finished  and  its  traverses 
in  part  embanked.  In  all  29,586  cubic  yards  of  embankment  have  been 
put  in  place.  The  exterior  slopes  of  the  barbette  batteries,  in  general, 
and  portions  of  the  traverses  and  rampart  slopes  have  been  sodded ; 
also  the  exterior,  superior,  and  interior  sloi3es  of  parapets  of  mortar  bat- 
tery and  portions  of  its  traverse.  Total  sodding,  7,180  square  yards. 
Part  of  the  breast  height  wall  has  been  begun,  the  masonry  of  two  trav- 
erse magazines  about  completed,  and  that  of  eight  others  two-thirds 
finished;  the  foundations  for  twelve  platforms  for  heavy  guns  put  down, 
and  twelve  pintle  blocks  put  in  i)lace.  In  all  1,928  cubic  yards  of  brick, 
stone,  and  concrete  masonry  constructed. 

The  1)1108  of  the  wharf  have  been  replaced;  buildings,  roads,  &c., 
repaired,  and  much  miscellaneous  work  done. 

Fort  at  Lime  Point,  San  Francisco  Harbor,  Calif ornia,  in  charge  of 
Major  George  H,  Mendelly  Corps  of  Fngineers.-^Thi^  fort,  with  its  detached 
earthen  barbette  works  at  Point  Cavallo,  Lime  Point  liidge,  and 
Gravelly  Beaeh,  constitute  the  defenses  of  the  entrance  to  the  harbor  of 
San  Francisco,  on  the  northern  shore  of  the  Golden  Gate.  As  yet  no 
guns  have  been  put  in  position  along  this  shore,  but  in  some  of  the 
batteries  work  is  well  advanced  toward  that  end. 

Amount  appropriated  for  fiscal  year  ending  June  30,  1872,  $100,000. 

Appropriation  asked  for  next  fiscal  year,  $200,000. 

The  work  done  at  Lime  Point  during  the  past  year  may  be  mainly 
included  in  the  following-named  items,  viz :  construction  of  a  wagoii- 
road  from  the  quarters  to  Gravelly  Beach  battery,  a  distiince  of  two 
miles;  excavation  for  and  construction  of  a  culvert  in  Gravelly  Beach 
battery,  170  feet  in  length ;  embankment  of  the  terre-plein  and  i)arapet 
of  Gravelly  Beach  battery ;  construction  of  magazines  iii  Gravelly 
JJeach  Valley — four  comiileted, two  unfinished;  excavation  for  batteries 
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on  the  cliffs  and  extension  of  wharf  60  feet.  Gravelly  Beach  battery, 
to  contain  twelve  15-inch  guns,  is  ready  foMihe  construction  of  platforms. 
The  cliff  batteries/to  contain  nine  15inch  guns,  are  ready  for  the  con- 
struction of  the  magazines,  breast-height  walls  and  platforms. 

It  is  expected  that  both  these  batteries  will  be  completed  during  the 
next  fiscal  year,  and  in  addition  the  mortar  battery  to  contain  four 
mortars.  This  battery  is  nearly  completed  now,  and  the  timber  for  the 
platforms  is  on  hand. 

The  next  work  to  be  undertaken  is  the  barbette  battery  near  Point 
Cavallo. 

Fort  on  Alcatraz  Island^  San  Francisco  HarboVj  California^  in  charge 
of  Major  George  H.  Mendelly  Corps  of  Fngineers, — This  work  occupies  a 
valuable  position  for  the  defense  of  the  entrance  to,  and  inner  waters  of, 
the  harbor  of  San  Francisco,  covering  the  whole  of  the  rocky  island, 
the  shores  of  which  rise  abruptly  from  the  water  to  a  height  sufficient 
to  secure  it  from  surprise.  The  fortifications  have  from  their  inception 
consisted  chiefly  of  open  barbette  batteries  for  the  heaviest  guns.  The 
recent  introduction  of  guns  so  much  larger  than  those  former!}^  used  has 
rendered  the  modification  of  the  batteries  at  this  work  imperative. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $75,000. 

Appropriation  asked  for  next  fiscal  year,  $100,000. 

During  the  past  year,  in  Batteries  1  and  4,  preparations  were  made 
for  remodeling  the  defenses  by  the  removal  of  gun-platforms  and 
breast  height  walls.  The  work  of  cutting  off  the  north  caponni^re,  begun 
in  the  previous  year,  was  coiApleted  and  its  conversion  into  a  magazine 
traverse  was  commenced.  In  Battery  2,  three  service  magazines 
were  completed,  as  were  also  breast  height  walls  for  four  guns,  and  the 
parapet  except  the  sodding.  In  Battery  3,  one  service  magazine  was 
built,  and  the  breast  height  walls  for  two  guns  commenced.  One  front 
pintle  wooden  platform  for  15-inch  gun  was  laid  in  Battery  2,  and  par- 
tially tested.  The  site  of  Battery  5  was  sufficiently  excavated  to  admit 
of  the  commencement  of  work  on  the  gun  platforms  and  other  masonry. 
Considerable  excavation  was  also  made  in  Batteries  12  auU  13,  and  the 
buildings  and  other  public  property  on  the  island  were  kept  in  order 
and  repair. 

Batteries  at  Point  San  Jose,  San  Francisco  Harbor.  California,  in 
charge  of  Lieutenant  Colonel  C,  S.  Stewart,  Corps  of  Enqineers. — The 
wood- work  of  the  batteries  continues  to  deteriorate  necessarily.  Six 
42-i)oander  banded  rifles,  on  iron  carriages  and  front  pintle  wooden 
platforms,  are  mounted  in  the  east  battery. 

No  ex[)enditures  have  been  made  during  the  year,  and  no  appropria- 
tion is  yet  asked  for  the  commencement  of  the  new  defenses  projected 
for  this  point. 

Batteries  on  Angel  Island,  San  Francisco  Harbor,  California,  in  charge 
of  Lieutenant  Colonel  0.  S,  Stewart,  Corps  of  Engineers, — These  tem- 
I)orary  earth-works,  erected  during  the  late  war,  remain  in  the  condition 
stated  in  the  last  annual  report,  with  added  deterioration  due  to  the 
lapse  of  time,  no  expenditures  ha\ang  been  made  upon  them  during  the 
year. 

Two  of  the  three  works  retain  efficiency,  and  it  is  proposed  to  defer 
the  commencement  of  the  batteries  of  a  permanent  character  projected 
to  replace  them. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872. 

Ko  appropriation  asked  for  next  fiscal  year. 

Defenses  of  the  mouth  of  the  Columbia  River,  Oregon,  in  charge  of  Major 
G,  H.  Metidell  until  April  11, 1871 ;  since  then,  of  Major  He^ir%  K.  Roliwt.^ 
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Corps  of  Engineers. — These  defenses  consist  of  Fort  Stevens,  on  the  sonth 
side,  and  three  detached  earthen  barbette  batteries  at  Cape  Disappoint- 
ment, on  the  north  side  of  the  entrance.  They  were  built  during  the 
late  war,  and  the  materials  used  in  their  construction  being  those' chiefly 
us€Mi  in  temporary  works,  they  require  frequent  repairs.  The  revet- 
ments of  all  the  interior  slopes  and  traverses,  and  the  timbers  of  the 
magazines  at  Cape  Disappointment,  are  rotten  and  fallen  in  many 
places.    They  should  all  be  replaced  the  coming  year. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1872. 

Appropriation  asked  for  next  fiscal  year,  $20,000. 

The  only  operation  carried  on  during  the  past  year  at  these  works, 
was  the  erection  of  a  picket  fence  around  Fort  Stevens. 
-  Sea-coast  nwrtar  batteries. — The  appropriations  of  1870  and  1871,  for 
sea-coast  mortar  batteries,  amounted,  in  all,  to  the  sum  of  $175,000. 
This  sum  has  been  apportioned  between  the  important  ports  of  Portland, 
Boston,  New  York,  Philadelphia,  and  San  Francisco,  as  follows : 

At  Portland,  for  the  emplacement  of  4  mortars $5, 000 

Boston do do 14 ...  do 34, 000 

New  York do do 40 . .  -do 80, 000 

Philadelphia . .  do do 6 . .  .do 21, 000 

San  Francisco  .do do 28 . .  .do 35, 000 

Making  a  total  of  ninety-two  mortars  in  all. 

Projects  for  the  batteries  for  nearly  all  these  mortars  have  been  pre- 
pared and  approved,  and  the  constructions  have  been  commenced  at 
some  points. 

The  fire  trom  mortars  is  an  important  part  of  the  defense  of  our  har- 
bors against  iron-clads,  and  a  further  appropriation  for  batteries  of  this 
description  is  recommended. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872,  $100,000. 

Appropriation  asked  for  next  fiscal  year,  $100,000. 

Examinatums  of  tidal  currents. — Careful  surveys  and  examinations  to 
determine  the  strength  and  direction  of  the  tidal  currents  in  the  chan- 
nels opposite  to  and  near  the  works  of  defense  for  our  sea-ports  on  the  At- 
lantic, Gulf,  and  Pacific  shores  have  been  made,  or  are  still  in  progress, 
under  the  direction  of  the  several  officers  charged  ydt\\  the  supervision 
of  the  fortifications  at  the  respective  points,  except  upon  the  Pacific 
coast,  where  the  observations  were  under  the  direction  of  Lieutenant 
Colonel  B.  S.  Alexander,  Corps  of  Engineers. 

BOARDS   OF   ENGINEERS. 

The  hoard  of  engineers  for  fortification^^  stationed  in  New  York  City, 
consisting  of  Colonel  J.  G.  Barnard,  Colonel  G.  W.  Cullum,  Lieutenant 
Colonel  Z.  B.  Tower,  and  Lieutenant  Colonel  H.  G.  Wright,  have  been 
engaged  during  the  past  year  upon  the  plans  for  the  modifications  of 
the  se^-coast  defenses  and  the  decision  and  investigation  of  questions 
connected  therewith. 

The  hoard  of  engineers  for  the  Pacific  coa^tj  consisting  of  Lieuteniant 
Colonel  B.  S.  Alexander  and  the  officers  in  charge  of  the  construction 
of  fortifications  in  San  Francisco  harbor,  with  Lieutenant  Thomas  H. 
Handbury  as  recorder,  have  been  occupied  with  projects  for  the  defense 
of  the  Pacific  coast. 

BATTALION  OF  ENGINEERS  AND  DEPOTS. 

battalion  of  engineers^  commanded  hy  Major  Henry  L.  Ahhot^  Qorps  of 
-£^n^neer8y   headquarters    Wttfe('«  Point.^  eastern  entrance  to  Neio   York 
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Harbor. — ^The  strength  of  the  five  companies  constituting  the  battalion 
of  engineers  on  the  30th  of  June,  1871,  was  12  officers  and  303  enlisted 
men ;  51  recruits  were  needed  to  complete  the  reduced  organization  fixed 
by  General  Orders  No.  122,  series  of  1?70,  from  the  War  Department. 

This  organization,  in  accordance  with  the  act  of  July  15, 1870,  was  de- 
termined to  be  as  follows :  Companies  A,  B,  C,  and  E,  83  enlisted  men 
each ;  Company  D,  20  enlisted  men ;  non-commissioned  staff  of  battalion, 
2  men ;  making  a  total  of  354  enlisted  men  of  engineers. 

The  companies  of  the  battalion  were  stationed  and  commanded  as  fol- 
lows :  At  Willet's  Point,  Company  A,  Captain  Mackenzie ;  Company  B, 
Captain  Wm. E. King;  Company  C,  Captain  C.  W.  Raymond;  and  Com- 
pany D,  (a  skeleton  organization)  under  charge  of  the  adjutant  of  the 
battalion. 

Detachments  of  one  sergeant  and  five  first-class  privates  of  Company 
D  were  stationed  at  Yerba  Buena  Island,  California,  and  Jefferson  Bar- 
racks, Missouri,  for  the  purpose  of  guarding  and  caring  for  engineer 
property  at  those  points. ,  The  detachment  heretofore  kept  at  the  Mili- 
tary Academy  for  the  purpose  of  aiding  in  the  instruction  of  cadets  in 
practical  engineering,  signaling,  &c.,  was  increased  to  a  full  company, 
and  Company  E  selected  for  that  purpose. 

Company  D  having  been  practically  disbanded  by  the  reduction  of  the 
battalion,  as  mentioned  above,  the  four  companies  of  the  battalion  are 
now  stationed  at  two  points  only — Willet's  Point  and  West  Point. 

During  the  past  year  the  battalion  has,  in  common  with  infantry  and 
artillery  troops,  be^n  occasionally  called  upon  for  active  military  service, 
for  escort  duty,  and  to  aid  in  enforcing  the  revenue  and  other  civil  laws. 
Careful  instruction  is  required  in  the  duties  of  its  special  arm  to  keep 
the  engineer  battalion  always  ready  for  field  service,  and,  notwithstanding 
many  interniptions  arising  from  the  reduction  and  moving  of  the  troops, 
good  progress  has  been  made  in  fielcj  fortifications,  pontoning,  mining, 
military  maneuvers,  signaling,  infantry  drill,  and  in  the  use  of  torpedoes. 

The  duties  required  of  the  officers  and  troops  serving  at  Willet's  Point 
have  been  so  combined  and  arranged  that  the  post  is  rapidly  acquiring 
the  character  of  a  school  of  practice  for  engineer  officers,  and  is  thereby 
adding  materially  to  the  efficiency  of  the  service. 

I.would  respectfully  recommend  that  an  appropriation  of  $1,000  be 
asked  for  the  purchase  of  the  stock  used  in  the  fabrication  of  siege  and 
mining  materials,  and  for  a  simple  photographic  apparatus  for  copying 
maps,  &c.,  and  again  renew  my  recommendation  of  past  years  that  the 
battalion  be  allowed  two  principal  musicians,  and  that  the  seventh  sec- 
tion of  the  act  of  July  13, 1866,  taking  from  engineer  troops  the  per  diem 
paid  to  other  soldiers  when  engaged  in  continuous  labor,  be  repealed. 

Engineer  post  and  depot  at  WilUVs  Pointy  New  York  Harbor^  com- 
manded by  Major  Henry  L,  Abbot,  Corps  of  Engineers, — At  this  post  is  the 
principal  engineer  depot  of  the  Army ;  large  quantities  of  bridge  equip- 
age and  engineer  tools  and  material  are  stored  and  guarded  by  the 
engineer  battalion,  and  issued,  from  time  to  time,  as  required  for  use  on 
public  works.  The  old  temporary  buildings  (originally  designed  for  the 
Grant  General  Hospital)  in  which  much  of  the  property  is  stored  have 
become  so  ruinous  as  to  no  longer  serve  their  purpose,  and  a  new  build- 
ing to  replace  them  is  now  constructing.  It  is  desirable  that  the  pon- 
ton-boats beloiiiring  to  the  bridge-trains  should  be  covered  with  a  light 
roofing  of  boards  to  protect  them  against  the  leather;  and  also  that 
certain  parts  of  the  bridge  equipage  on  hand  should  be  modified  to  cor- 
respond with  the  new  pattern  adopted  in  1869,  after  thorough  study  of 
the  experience  g9>ined  in  the  war.    For  these  objects,  and  for  tha  c^assftjafc 
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expeuses  of  the  depot,  an  appropriation  of  $5,000  is  requested  5  the  labor 
will  be  performed  by  the  engineer  soldiers  without  cost. 

Work  upon  the  public  buildings  has  been  pushed  forward  as  fast  as 
the  funds  on  hand  have  allowed.  Three  new  barracks  have  been  com- 
pleted, almost  entirely  by  the  labor  of  the  engineer  soldiers,  thus  reduc- 
ing the  cost  nearly  to  that  of  the  material  used.  This  work  will  be  con- 
tinued during  the  coming  year.-  An  appropriation  of  $5,000  for  further 
repairs,  and  one  of  $5,000  for  a  suitable  chapel,  is  requested. 

During  the  past  year  this  depot  has  been  extended  to  include  the 
instruments  (astronomical,  geodetic,  reconnoitering,  &c.,  &c.)  in  use  by 
the  oflicers  of  the  Corps  of  Engineers,  all  of  which  are  now  stored  and 
issued  at  Willet's  Point.  There  are  many  on  hand  which  require  repairs, 
and  delay  in  issuing  them  often  arises  from  the  fact  that  requisitions 
cannot  be  ftUed  until  these  repairs  can  be  made  at  the  cost  of  the  special 
appropriation  for  which  the  instruments  are  needed.  This  delay  will  be 
obviated  by  an  appropriation  for  '*  rei)airs  of  instruments,"  and  $10,000 
is  requested  accordinglj-.  It, will  be  expended  from  time  to  time,  as 
needed,  to  keep  a  proper  supply  on  hand  suitable  for  issue. 

This  post  having  been  constituted,  by  order  of  the  Secretary  of  War, 
the  torpedo  school  of  the  Army,  an  elaborate  course  of  experiments  was 
begun  in  1809  with  a  view  to  determine  the  best  and  most  economical 
methods  of  employing  this  new  auxiliary  in  harbor  and  land  defense. 
The  project  was  drawn  up  by  the  board  of  engineers  for  fortifications, 
after  due  deliberation,  and  has  been  actively  carried  on  by  the  engineer 
troops  at  very  small  cost  to  the  Government.  It  comprises  a  careful 
experimental  investigation  of  the  whole  subject.  The  results  already 
arrived  at  are  entirely  satisfactory. 

Use  has  been  made  during  the  past  year  of  the  instruments  and 
methods  to  settle  certain  questions  arising  in  practical  sub-aqueous 
blasting  now  in  progress.  An  ajjpropriation  of  $10,000  is  requested  to 
continue  the  investigations. 

Ungineerpost  and  depot  of  Jefferson  Barracks^  Missouri^  commanded  by 
Captain  P.  C.  Hains,  Corps  of  Engineers. — In  accordance  with  General 
Orders  No.  122,  series  of  1870,  from  the  War  Department,  Company  B, 
stationed  at  this  post,  was  reduced  and  reorganized,  and  left  this  post 
for  West  Point  on  the  Ist,  and  arrived  at  its  new  station  on  the  3d  of 
March,  1871.  The  engineer  property  at  the  post  is  still  retained  there 
under  the  care  of  a  small  detachment  of  engineer  soldiers.  By  General 
Orders  No.  41,  series  of  1871,  from  the  War  Department,  dated  April  24, 
1871,  this  post,  with  all  the  lands  appertaining  thereto,  was  transferred 
to  the  Ordnance  Department. 

Engineer  post  and  depot  of  Yerha  Buena  Island^  California,  commanded 
by  Captain  IS.  M.  Mansfield,  Corps  of  Engineers. — In  accordance  with 
General  Orders  No.  122,  series  of  1870,  from  the  War  Department,  Com- 
pany D,  battalion  of  engineers,  stationed  at  this  post,  was  reduced  and 
the  skeleton  ordered  temporarily  to  Willet's  Point.  In  compliance  with 
this  order  the  reduced  company  left  this  post  on  the  11th,  and  arrived 
at  Willet's  Point  on  the  21st  of  March,  1871,  leaving  behind  a  small  de- 
tachment of  men  to  care  for  the  engineer  property  still  remaining  on 
the  island.  In  accordance  with  the  orders  of  the  honorable  Secretary 
of  War,  as  conveyed  in  letter  of  the  Adjutant  General  of  the  Army  to 
the  commanding  general  Division  of  the  Pacific,  this  post  was  on  the 
30th -of  June,  1871,  turned  over  by  the  Engineer  Department  to  the 
Quartermaster's  Department,  to  be  occupied  for  depot  purposes  or  quar- 
tering troops,  as  circumstances  might  require. 
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RIVER  AND  HARBOR  IMPROVEMENTS. 

w 

The  appropriations  with  which  works  for  the  improvement  of  rivers 
and  harbors  have  been  prosecuted  during  the  past  fiscal  year  have  been 
derived  from  the  act  approved  July  11, 1870,  in  connection  with  such 
balances  of  former  appropriations  as  were  available  for  the  fu]hllment 
of  contracts  and  the  liquidation  of  obligations  made  prior  to  the  begin- 
ning of  the  fiscal  year.  The  amounts  appropriated  by  this  act  for  works 
in  cours<^  of  construction  were  applied  in  the  continuation  of  these 
works,  in  accordance  with  previously  approved  plans.  In  the  case  of 
new  works  of  improvement  provided  for  by  the  act,  steps  weie  at  once 
taken  to  prepare  projects,  and  on  their  being  approved  the  officers  in 
charge  were  directed  to  commence  operations  with  as  little  delay  as  possi- 
ble. For  a  general  understanding  of  the  condition  of  these  improvements, 
and  also  of  the  progress  made  during  the  year,  I  beg  leave  to  refer  to 
the  summary  of  operations  at  each  locality,  contained  in  my  annual 
report  dated  October  25, 1870,  and  to  the  corresponding  summary  sub- 
mitted herewith.  These  sum;naries,  together  with  the  detailed  reports 
of  the  officers  in  charge  of  works  will,  it  is  believed,  furnish  full  and 
complete  information  in  regard  to  the  progress  and  condition  of  each 
improvement  at  the  close  of  the  fiscal  year  ending  June  30, 1871.  These 
detailed  reports  are  transmitted  herewith. 

The  examinations  and  surveys  directed  by  Congress  to  be  made  at 
certain  localities  specified  in  section  2  of  the  act  approved  July  11, 
1870,  have,  with  a  tew  exceptions,  been  completed.  The  reports  on  the 
greater  portion  of  them  were  transmitted  to  Congress  during  the  ses- 
sions of  1870-71.  Copies  of  these  reports,  together  with  those  since 
received,  are  transmitted  herewith. 

By  an  act  approved  March  3, 1871,  Congress  made  additional  appro- 
priations for  the  repair,  preservation,  and  completion  of  certain  public 
works  on  rivers  and  harbors,  and  in  the  fourth  section  of  the  act  it  was 
provided  "  That  any  part  of  the  appropriations  made  by  this  act  may, 
at  the  discretion  of  the  Secretary  of  War,  be  applied  duiaiig  the  current 
fiscal  year.^  In  accordance  therewith  the  officers  were  instructed  thatj 
in  all  cases  of  necessity,  and  wherever  it  was  manifestly  to  the  public 
interest,  the  amounts  appropriated  were  made  available  at  once,  and 
applicable  to  the  works  of  construction  and  improvement  therein 
specified. 

The  execution  of  the  examiifetions  and  surveys  directed  to  be  made 
at  the  localities  named  in  the  third  section  of  the  act  were  at  once  dis- 
tributed among  the  officers  of  the  corps,  and  on  their  submitting 
projects  for  surveys  or  examinations,  with  estimate  of  probable  cost  of 
each,  certain  portions  of  the  appropriation  for  examinations  and  sur- 
veys, and  for  contingencies  of  rivers  and  harbors,  were  allotted,  and 
suitable  instructions  issued.  Many  of  these  surveys  and  examinations 
have  been  made,  and  the  reports  have  already  beeii  received,  some  of 
which  are  herewith  transmitted.  It  is  believed  that  the  field-work  of 
all  will  be  completed  during  the  present  working  season,  and  the  re- 
ported results  will  be  received  in  time  to  be  submitted  to  Congress 
during  the  next  session. 

HARBORS  ON  LAKE  SUPERIOR,  AND  ON  THE  WEST  AND  SOUTH  SHORES 

OF  LAKE  MICHIGAN. 

Officer  in  charge,  Major  D.  C.  Houston,  Corps  of  Engineers,  having 
under  his  immediate  orders  Captain  J.  W.  Cuyler  and  Lieutenant  A. 
M.  Miller,  Corps  of  Engineers. 
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1.  Du  Luth  Harbor  J  Lake  Superior^  Minnesota, — The  appropriation  for 
the  harbor  ($60,000)  is  being  applied  to  the  extension  of  the  break- 
water built  by  the  Northern  Paci^c  Railroad  Company.  This  work  was 
400  feet  long,  and,  with  the  addition  of  600  feet  to  be  completed  this 
season,  will  be  900  feet  in  length.  The  total  length  proposed  for  it  is 
3,000  feet. 

The  city  of  Du  Luth  is  now  cutting  a  canal  through  Minnesota  Pointy 
from  the  lake  to  the  bay  of  Superior,  in  order  to  form  an  interior  harbor 
or  basin,  having  its  entrance  protected  by  the  breakwater.  The  opening 
of  such  a  water-way  through  Minnesota  Point  would  divert  some  of  the 
volume  of  discharge  of  the  St.  Louis  River  from  the  natural  entrance  of 
the  bay  of  Superior,  and  also  a  part  of  the  inflow  and  outflow  of  the 
reservoir  volume  of  Superior  Bay  and  St.  Louis  Bay,  derived  from  the 
incessant  variations  in  the  level  of  the  west  end  of  Lake  Superior.  The 
depth  of  the  entrance  channel  is  closely  dependent  upon  the  volume  of 
its  discharge.  Measures,  therefore,  have  been  taken  to  secure  such  a 
construction  of  the  inner  harbor  of  Du  Luth  and  its  canal  as  will  pre- 
vent injury  to  the  natural  entrance,  the  improvement  of  which  by  the 
construction  of  parallel  piers  extending  into  the  deep  water  of  Lake  Su- 
perior is  in  process  of  execution. 

Amount  appropriated  by  act  of  March  3, 1871 $60, 000  00 

Amount  required  for  fiscal  year  ending  June  30, 1873 100, 000  00 

(See  Appendix  A  1.) 

2.  Superior  City  Harbor^  Lake  Superior^  Wisconsin. — The  work  during 
the  year  has  consisted  in  the  extension  of  the  Minnesota  pier  768  feet, 
and  of  the  Wisconsin  pier,  96  feet.  At  the  close  of  the  fiscal  year  the 
Minnesota  pier  was  1,888  feet,  and  the  Wisconsin  pier  736  feet  in  length. 
The  work  is  now  rapidly  progressing  on  both  piers,  and  it  is  anticipa- 
ted that  by  the  end  of  the  season  they  will  be  extended  f  up  to  the  water 
surface)  over  the  bar  to  a  depth  of  12  feet  water  in  the  lake. 

Amount  on  hand  July  1,  1870 $17, 962  63 

Amount  appropriated  by  act  of  July  11, 1870 40, 000  00 

Amount  ai)propriated  by  act  of  March  3, 1871 60, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 28,753  73 

Amount  available  July  1, 1871 '      89, 208  90 

Amount  required  for  flscal  year  ending  June  30, 1873 66^  000  00 

(See  Appendix  A  2.) 

3.  Ontonagon  Harbor^  Lake  Superior^  Michigan. — A  contract  was  made 
in  Septeinber,  1870,  for  the  extension  of  the  west  pier.  This  work  will 
be  completed  the  present  season,  making  an  extension  of  224  feet,  and 
exhausting  the  available  funds.  No  api)ropriation  was  made  for  this 
harbor  at  the  last  session  of  Congress.  The  completion  of  the  improve- 
ment in  acc*ordance  with  original  plans  involves  the  extension  of  the 
east  pier  1,220  feet,  and  the  west  pier  1,896  feet.  This  harbor  is  well 
situated  for  a  harbor  of  refuge,  and  in  view  of  the  increasing  commerce 
of  Lake  Superior,  it  is  recommended  that  the  work  be  continued. 

Amount  on  hand  July  1, 1870 $4, 409  88 

Amount  appropriated' by  act  of  July  11,  1870 10, 000  00 

Amount  expended  during  the  flscal  year  ending  June  30, 

1871 349  92 
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Amount  available  July  1, 1871 $14, 059  96 

Amount  required  for  fiscal  year  ending  June  30, 1873 25, 000  00 


(See  Appendix  A  3.) 

4.  Eagle  Harbor ^  Lake  Superior^  Michigan, — No  work  has  been  done  at 
this  harbor  during  the  year.  A  contract  was  made  in  December,  1870, 
to  remove  a  portion  of  the  rock  now  obstructing  the  entrance  to  the 
harbor;  work  to  commence  on  the  1st  of  May,  1871.  The  contractor 
has  failed  to  carry  out  his  contract,  and  the  work  has  been  suspended. 
It  has  been  deemed  advisable  to  await  the  results  of  the  operations  for 
removing  rock  obstructions  in  Hell  Gate,  East  River,  New  York,  before 
deciding  upon  a  plan  for  prosecuting  this  work. 

Amount  on  hand  July  1, 1870 • $23, 706  97 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 150  40 

Amount  available  July  1, 1871 23, 550  67 

(See  Appendix  A  4.) 

5.  Marquette  Harbor^  Lake  Superior^  Michigan. — During  the  year  there 
has  been  added  to  the  breakwater  200  feet,  built  to  water-surface,  and 
200  of  the  300  feet  reported  in  the  last  annual  report  as  without  8ui>er- 
structure  has  been  completed.  It  is  proposed  during  the  ensuing  sea- 
son to  have  the  superstructure  of  the  remaining  100  feet  completed,  and 
to  extend  the  breakwater  650  feet  sub  and  superstructure,  giving,  by 
June  30, 1873,  a  complete  breakwater  1,850  feet  in  length,  extending  to 
30  feet  of  water.  The  effect  of  this  structure  on  the  harbor  is  now 
marked,  and  the  beneficial  influence  of  each  addition  is  exi)eri^nced  at 
once.  The  original  estimate  for  this  breakwater  was  $385,129  58,  and 
the  length  designed,  2,050  feet ;  $190,000  has  been  appropriated,  which 
will  complete  1,850  feet,  leaving  only  200  feet  to  complete  the  work  as 
intended.  Owing  to  the  increasing  importance  of  Marquette  Harbor 
and  the  necessity  of  its  better  protection,  it  is  recommended  that  the 
work  be  continued  to  the  amount  of  the  original  estimate. 

Amount  on  hand  July  1, 1870 $29, 477  60 

Amount  appropriated  by  act  of  July  11, 1870 25, 000  00 

Amount  appropriated  by  act  of.March  3,  1871 CO,  000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 29, 459  63 

Amount  available  July  1, 1871 85, 017  91 

Amount  required  for  fiscal  year  ending  June  30. 1873 100, 000  00 

(See  Appendix  A  5.) 

6.  Menamonee  Harbor,  Michigan. — An  appropriation  for  the  improve- 
ment of  this  harbor  was  made  by  the  act  of  March  3,  1871,  and  an 
examination  of  the  locality  at  once  undertaken  to  ascertain  what 
changes,  if  any,  had  taken  place  since  the  summer  of  1867.  A  project 
for  improvement,  consisting  of  a  pile  pier  extending  in  a  northeasterly 
direction  to  a  depth  of  15  feet  water,  in  Green  Bay,  commencing  at  a 
point  south  of  the  center  of  the  sand-point  forming  the  north  shore  of 
the  mouth  of  the  river ;  this  pier  to  constitute  the  permanent  work  of 
the  improvement  for  the  harbor,  and  to  be  extended  imcarilj  or  con- 
nected with  the  south  bank  of  the  river,  as  exi)erience  or  the  rights  of 
property-owners  may  hereafter  determine. 
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A  contract  was  entered  into  in  June  for  the  construction  of  the  pier, 
and  it  is  expected  that  at  least  1,000  feet  of  it  will  be  completed  by  the 
close  of  the  present  working  season. 

Amount  appropriated  by  act  of  March  3, 1871 $25, 000  00 

Amount  exx)ended  during  the  fiscal  year  ending  June  30, 

1871 227  60 

Amount  available  July  1, 1871 24,  772  60 

Amount  required  for  fiscal  year  ending  June  30, 1873 25, 000  00 

(See  Appendix  A  6.) 

7.  Green  Bay  Harbor^  Wisconsin, — The  work  at  this  harbor  during 
the  year  has  consisted  in  continuing  the  dredging  south  of  Grassy 
Island  so  as  to  give  a  Width  of  200  feet,  and  straightening  and  deepening 
the  area  heretofore  dredged ;  in  revetting  the  channel  through  Grassy 
Island  on  the  west  side;  cutting  a  channel  2,000  feet  in  length  north  of 
that  island ;  extending  the  revetment  on  the  east  side  85  feet,  and  rip-rap- 
ping 450  feet  on  the  east  and  280  feet  on  the  west  side  of  the  island,  to  a 
height  of  18  inches  above  the  water  surface.  It  is  proposed  to  dredge 
a  channel  200  feet  wide  and  14  feet  deep  south  of  Grassy  Island  as  far 
as  the  mouth  of  Fox  Eiver,  and  to  widen  the  cut  already  made  on  the 
west  side  of  the  island. 

The  plan  of  improvement  adopted  has  proved  successful,  and  has 
secured  a  safe  and  commodious  harbor  at  this  point,  which  is  of  great 
benefit  to  the  general  cortimerce  of  the  lakes.  An  examination  of 
the  work  shows  very  little  change  in  the  dredged  channel.   • 

Amount  on  hand  July  1,  1870 $12, 420  68 

Amount  appropriated  by  act  of  July  11, 1870 17, 500  00 

Amount  appropriated  by  act  of  March  3,  1871 17, 500  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 28, 103  89 

Amount  available  July  1, 1871. 19,316  79 

Which  will  'complete  the  work  of  improvement. 
(See  Appendix  A  7.)- 

8.  Ahnepee  Harbor ^  Lake  Michigan^  Wisconsin, — A  survey  of  this  har- 
bor was  made  during  the  season  of  1870,  in  pursuance  of  the  second 
section  of  the  act  of  July  11,  1870,  and  a  plan  for  its  improvement,  with 
estimate  of  cost,  submitted  to  Congress  in  January  last.  An  appropri- 
ation was  made  for  the  improvement  by  the  act  of  March  3,  1871,  and 
the  work  contracted  for  as  soon  as  the  necessary  arrangements  could  be 
l)erfected.  Work  under  the  contract  is  now  progressing  favorably.  The 
officer  in  charge  is  of  the  opinion  that  600  feet  of  pier  will  be  completed 
by  the  close  of  the  present  working  season. 

Amount  appropriated  by  act  of  March  3,  1871 $25,  000  00 

Amount  expended  during  the  fiscal  jear  ending  June  30, 

1871 169  40 


Amount  available  July  1, 1871 .• 24, 830  60 

Amount  required  for  fiscal  year  ending  June  30,  1873  ....       50, 000  00 

(See  Appendixes  A  8  and  A  23.) 

9.  Two  Riversj  Wisconsin. — A  survey  was  made  of  this  locality,  as 

directed  by  the  second  section  of  the  act  of  July  11,  1870,  and  a  "plan 

for  its  improvement,  with  estimate  of  cost,  was  submitted  to  Congress 

in  Jammry  last.    By  the  act  of  March  3, 1871,  the  improvement  was 
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provided  for,  and  measures  were  at  once  taken  to  carry  it  out,  to  tlie 
extent  of  the  appropriation.  A  contract  was  entered  into  in  June  for 
the  construction  of  400  feet  of  pile-pier  on  the  east  side,  and  400  feet  an 
the  west  side  of  the*  mouth  of  the  river,  and  it  is  expected  that  •  the 
work  contemplated  will  be  completed  during  the  present  working 
season. 

Amount  appropriated  by  act  of  March  3, 1871 $25, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 '  31  30 

Amount  available  July  1, 1871,  and  which  will  be  absorbed 
by  existing  contracts 24, 968  70 

Amount  required  for  fiscal  year  ending  June  30, 1873 50^  000  00 

(See  Appendixes  A  9  and  A  22.) 

10.  Manitowoc  Harbor,  Wisconsin. — During  the  year  the  north  pier 
has  been  extended  128  feet,  and  the  south  pier  96  feet ;  in  all,  7  cribs 
built  to  the  water-surface.  A  further  extension  will  be  made  this  sea- 
son of  96  feet  to  each  of  the  piers,  and  superstructure  will  be  built  over 
the  7  cribs  which  were  sunk  last  season,  l^o  further  extension  of  the 
piers  is  .needed  at  present,  as  there  will  be  14  feet  of  water  at  the 
mouth  of  the  harbor  on  the  completion  of  the  present  contract. 

Amount  on  hand  July  1,  1870 $370  24 

Amount  appropriated  by  a<5t  of  July  11,  1870 20, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 11, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 11, 271  20 

Amount  available  July  1, 1871 20, 459  04 

(See  Appendix  A  10.) 

• 

11.  Sheboygan  Harbor,  Wisconsin, — During  the  past  fiscal  year  super- 
structure was  built  over  the  four  cribs  which  were  constructed  under  con- 
tract June  23,  1869,  in  extension  of  the  south  pier,  and  two  cribs,  each  32 
feet  by  20  feet,  have  been  constructed  and  sunk  in  position  over  the 
sites  occupied  by  the  two  outer  cribs  of  the  south  pier,  broken  and  carried 
away  by  storms  in  the  fall  of  1869.  Additional  extensions  will  be  made 
during  the  present  working  season  of  128  feet  to  the  south  pier,  and  320 
feet  to  the  north  pier,  together  forming  a  total  length  of  448  feet  of 
pier- work.  The  work  at  this  harbor  should  be  finished  by  placing  a 
crib  pier-head,  50  by  30  feet,  at  the  extremity  of  each  pier. 

The  work,  which  was  built  prior  to  1860,  needs  repairing  for  a  length 
of  600  feet,  and  5,000  cubic  yards  of  excavation  is  required  in  the 
channel. 

Amount  on  hand  July  1, 1870 $7, 811  84 

Amount  appropriated  by  act  of  July  11,  1870 15, 000  00 

Amount  api)roprig.ted  by  act  of  March  3, 1871 15, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871  ...   7,170  85 

Amount  covered  into  Treasury  under  act  of  July  12, 1870  . .  1, 554  29 
Amount  required  for  fiscal  year  ending  June  30, 1873 28, 000  00 

(See  Appendix  A  11.) 
3e 
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12.  Port  Washington  Harbor,  Wisconsin. — Woiic  was  commenced  for 
tlie  construction  of  this  harbor,  by  dredging,  on  the  5th  day  of  Septem- 
ber, 1870.  A  portion  of  the  proposed  basin,  600  feet  in  length  and  50 
feet  in  width,  was  excavated  to  an  average  depth  of  6  feet.  JPiles  were 
driven,  forming  a  dock  front  of  460  running  feet.  Six  hundred  and 
forty  running  feet  of  crib-pier  work,  14  feet  in  width,  will  be  constructed 
this  season,  (320  feet  on  each  side  of  the  channel.) 

.  An  additional  appropriation  of  $50,000  will  be  required  to  carry  out 
the  piers  to  ttie  depth  of  14  feet. 

Amount  appropriated  by  act  of  July  11,  1870 ^ §15, 000  00 

Amount  appropiiated  by  act  of  March  3,  1871 15, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 0,457  30 

Amount  available  July  1,  1871 20, 542  70' 

Amount  required  for  tiscal  year  ending  June  30,  1873  ....     25, 000  00 

(See  Appendix  A  12.) 

13.  Milwaukee  Harbor^  Wisconsin. — ^With  the  exception  of  a  few  re- 
pairs, no  work  has  been  done  at  this  harbor  during  the  past  fiscal  y'ear. 
Under  the  contracts  now  in  force  it  is  expected  that  an  extension  to 
each  of  the  harbor  piers,  of  400  feet,  will  be  completed  to  the  water  sur- 
face by  the  first  day  of  December  next,  which  will  carry  them  owt  to  the 
depth  of  15  feet  of  water.  Kepairs  will  be  made  to  the  old  pier  work 
during  the  next  year ;  also  to  the  outer  crib  of  the  south  pier,  which  was 
seriously  damaged  last  fall  by  a  collision. 

Amount  appropriated  by  act  of  July  11, 1870 $40, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 38, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1  gy^        ^  2  878  *^1 

Amount  available  July  1,  1871 7?,  121  79 

(See  Appendix  A  13.)  ^ 

14.  Racine  Harbor j  Wisconsin. — During  last  season  the  out^r  portion 
of  the  north  pier  was  planked  over,  the  compartments  on  the  south  side 
of  the  end  cr^b  of  the  north  pier  were  raised  and  filled  with  stone,  60 
feet  of  the  south  pier  was  repaired  near  its  intersection  with  the  shore, 
and  the  pier  extension  of  1867  and  1868  was  ballasted  with  stone.  Two 
cribs,  each  64 -by  20  feet,  have  been  sunk  in  extension  of  the  south  pier, 
and  two  cribs  of  the  same  dimensions  will  be  sunk  during  the  present 
season,  forming  together  a  total  extension  to  the  south  pier  of  256  mn 
iiing  feet.  Superstructure  will  b^  built  over  these  four  cribs  next  spring. 
Eepairs  will  be  made  to  the  old  work  of  the  north  pier  for  a  length  of 
206  running  feet. 

Amount  appropriated  by  act  of  July  11,  1870 $10, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 10, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 2,714  35 

Amount  available  July  1,  1871 17, 285  65 

(See  Appendix  A  14.) 

15.' Kenosha  Harbor j  Lalce  Michigan j  Wisconsin. — The  work  done  at 

this  harbor  has  consisted  in  taking  otf  the  old  superstructure  from  the 

south  pier  for  a  length  of  552  running  feet,  and  rebuilding  it  12  feet  in 
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width ;  also  closing  apertures  with  plank,  and  filling  the  intervals  with 
stone. 

During  the  month  of  March,  1871,  the  outer  crib  of  the  north  pier, 
sunk  in  1867,  was  broken,  and  the  lower  portion  moved  bodily  a  distance 
of  9  feet  in  a  northeasterly  direction.  A  crib  50  feet  in  length  and  30 
feet  wide  will  be  placed  eastward  of  the  displaced  crib,  its  south  face 
being  upon  the  present  general  alignment  of  the  north  pier,  and  the 
displaced  crib  will  be  protected  by  close  piling.  The  superstructure  of 
the  south  pier  will  also  be  raised.  * 

Amount  appropriated  by  act  of  July  11, 1870 $10, 000  00 

Amount  appropriated  by  act  of  March  3, 1871  10, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 6,  602  21 

Available  July  1,  1871 13,307  79 

Amount  required  for  fiscal  year  ending  June  30, 1873 10, 000  00 

(See  Appendix  A  15.) 

16.  Chicago  Harbor,  Illinois. — The  construction  of  a  breakwater  for  an 
outer  harbor,  in  accordance  with  the  plans  of  the  Engineer  Department, 
was  commenced  in  September,  1870.  During  the  season  23  cribs,  each 
50  feet  long  by  30  feet  wide  and  from  18  to  26  feet  deep,  were  placed  in 
position,  making  1,150  feet  of  breakwater  up  to  the  water  surface.  The 
cribs  stood  well  during  the  winter.  This  spring  6  cribs  60  by  30  feet 
were  placed  on  the  return  at  the  north  end  of  the  breakwater,  making 
29  cribs  placed  during  the  j'ear.  The  work,  including  about  200  feet  of 
superstructure,  exhausted  the  original  appropriation  of  $100,000. 

The  work  is  now  in  rapid  progress  under  the  appropriation  made 
March  3, 1871. '  The  contract  was  awarded,  to  the  Illinois  Central  liail- 
road  Company.  It  is  estimated  that  2,000  feet*  of  breakwater  will  be 
completed  with  the  present  appropriation  at  cost  of  two-thirds  of  the 
original  estimate,  owing  to  the  lower  price  of  materials. 

Amount  appropriated  by  act  of  July  11, 1870 $100, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 100, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 79, 906  42 

Amount  available  July  1,  1871 120, 405  23 

Amount  required  for  fiscal  year  ending  June  30, 1873 200, 000  00 

(See  Appendix  A  16.) 

17.  Harbor  of  Refuge  at  Calumet/Illinois. — ^Work  was  commenced  at 
this  harbor  in  August^  1870,  an  appropriation  of  $50,000  having  been 
made  by  Congress  July  11,  1870.  The  work  to  be  done  consisted  in  cut- 
ting a  channel  from  the  Calumet  River  to  the  lake,  and  in  protecting 
the  same- by  piers  and  revetment  The  Calumet  and  Chicago  Canal  and 
Dock  Company  having  already  commenced  the  work  of  cutting  a  chan- 
nel from  the  lake  to  the  river,  and  entered  into  a  contract  for  the  pur- 
pose, the  Government  work  was  confined  to  the  construction  of  piers 
extending  into  the  lake,  and  the  excavation  of  the  channel  beyond  the 
shore-line.  During  the  year  320  feet  of  crib-work  was  placed  on  the 
north  pier  and  192  feet  on  the  south  pier.  The  cribs  for  the  north  pier 
were  built  at  Chicago  and  towed  to  Calumet  and  placed  in  position. 
They  have  been  connected  with  the  shore  by  a  row  of  piling  300  feet 
long. 

A  channel  50  feet  wide  and  7  feet  deep  was  cut  from  the  lake  to  thA 
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river  by  the  eompany  last  season.  The  effect  of  the  freshets  this  spring 
was  to  widen  this  channel  to  150  feet  at  the  narrowest  point,  and  increase 
the  depth  to  about  9  feet.  The  gap  in  the  north  pier  being  closed  up, 
there  is  no  danger  of  this  channel  tilling  np.  Vessels  drawing  9  feet  of 
water  can  readily  enter  the  harbor. 

During  the  present  season  it  is  proposed  to  extend  the  north  pier  672 
feet.  This  will  make  the  north  pier  1,3(M)  feet  in  length,  starting  from 
the  original  shore-line ;  440  feet  of  the  south  pier  will  also  be  completed. 
The  eflect  of  the  improvement  has  been  to  cause  extensive  improve- 
ments at  the  mouth  of  the  river,  and  to  afford  greatly  increased  facil- 
ities for  the  growing  commerce  of  Chicago. 

An  additional  $50,000  was  approjmated  by  the  act  of  Congress  dated 
March  3,  1871,  which  will  be  principally  expended  by  the  close  of  the 
present  season. 

Amount  appropriated  by  act  of  July  11, 1870 $50, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 50, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 34, 096  93 

Amount  available  July  1, 1871 Go,  903  07 

Amount  required  for  fiscal  year  ending  June  30, 1873 .     75, 000  00 

(See  Appendix  A  17.) 

18.  Michigan  City  Rarbor,  Indiana. — The  work  at  this  harbor  during 
,  the  year  has  been  confined  to  dredging  between  piers  so  as  to  aftbrd 
additional  harbor  room. 

It  is  found  that  continual  dredging  is  necessary  between  the  piers  to 
maintain  the  reciuired  depth  of  water.  The  best  remedy  for  this  state 
of  things  seems  to  be  the  construction  of  an  outer  harbor.  The  cost  of 
the  outer  harbor  recommended  by  a  board  of  engineers  in  January,  1870, 
is  estimated  at  $324,000. 

The  funds  now  available  are  sufficient  for  the  necessary  repairs  of 
inside  work  and  dredging.  Future  appropriations  should  be  devoted  to 
the  construction  of  an  outer  harbor.^ 

The  importance  of  a  good  harbor  at  this  point  has  been  fully  dis- 
cussed in  former  reports. 

91 

00 

00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 18,909  55 

Amount  available  July  1,  1871 26, 916  36 

Amount  required  for  fiscal  year  ending  June  30, 1873 100, 000  00 


Amount  on  hand  July  1,  1870 $5, 915 

Amount  appropriated  by  act  of  July  11,  1870 25, 000 

Amount  appropriated  by  act  of  March  3,  1871 15, 000 


(See  Appendix  A  18.) 

19.  New  Buffalo  Harbor^  MicJngan. — An  appropriation  of  $5,000  was 
made  for  the  improvement  of  *t his  harbor  by  the  act  dated  July  11, 
1(S70,  making,  in  addition  to  funds  already  available,  $11,050.  This 
sum  being  insufficient  to  accomplish  any  permanent  results,  it  was 
decided  to  expend  it  in  such  manner  as  to  be  available  in  case  of  fntaro 
ai)propriations.  A  contract  was  accordingly  made  for  the  construction 
of  a  pile  pier  into  the  lake  on  the  north  side  of  the  proposed  channel. 
This  work  is  now  in  progress,  and  it  is  expected  that  300  feet  of  pier 
will  be  completed  this  season. 

-Amount  on  hand  July  1, 1870 , ^. $6, 07S  74 

Amount  appropriated  by  act  oi  Jv\\y  11, 1^1^ * . . .      5, 000  00 
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Amount  expended  during  thefiscal  year  ending  June 30, 1871,    $3, 837  18 
Amount  available  July  1, 1871 8, 238  oQ 

(See  Appendix  A  19.) 

20.  Improvement  of  the  Fox  andWisconsin  Rivers. — The  operations  now 
in  progress  are  the  construction  of  dams  and  dikes  at  the  crossings  of 
the  canal  proposed  by  Major  G.  K.  Warren,  Corps  of  Engineers,  with  a 
view  to  determining  the  practicability  of  improving  the  navigation  of 
the  Wisconsin  River  itself,  and  also  whether  that  part  *of  the  canal 
project  is  feasible  which  relates  to  using  the  river  in  crossing  from  one 
side  to  the  other.  The  woAs  are  not  sufficiently  advanced  to  deter- 
iniije  these  questions  definitely,  but  it  is  expected  that  at  the  close  of 
the  season  suflftcient  work  will  have  been  accomplished  to  decide  the 
most  practicable  plan  for  improving  this  line  of  navigation. 

Amount  on  hand  July  1, 1870 : $8, 312  38 

Amount  appropriated  by  act  of  July  11,  1870  . : 100, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 1, 409  43 

Amount  available  July  1,  1871 106,902  95 

(See  Appendix  A  20.) 

EXAMINATIOlJS  AND  SURVEYS  FOR  IMPROVEMENT. 

Major  Houston  was  charged  with  and  completed  the  following  sur- 
veys directed  to  be  made  by  the  act  of  July  11, 1870,  viz: 

1.  At  the  mouth  of  Oconto  River ; 

2.  At  the  mouth  of  Two  Rivers,  and 

3.  At  the  mouth  of  Ahnepee  River. 

General  commerce  and  navigation  do  not  require  a  harbor  at  the 
mouth  of  Oconto  River,  Wisconsin,  as  vessels  can  ride  at  anchor  here 
during  the  heaviest  storms,  but  the  improvement  of  the  mouth  of  the 
river  would  be  a  great  local  benefit.  Peshtigo  River,  eight  miles  north, 
aftbrds  a  good  harbor  with  thirteen  feet  of  water,  and  on  the  east  shore 
of  Green  Bay,  twelve  to  eighteen  miles  from  Oconto,  are  situated  the 
natural  harbors  of  Big  and  Little  Sturgeon,  wh^ch  are  always  accessible. 

To  improve  the  Oconto  River  and  make  it  navigable  for  heavy- 
draught  vessels,  will  require  the  expenditure  of  half  a  million  of  dol- 
lars. 

The  survey  for  a  ship-canal  from  the  head  of  Sturgeon  Bay  across 
the  Portage  to  Lake  JWEichigan,  directed  by  act  of  March  3, 1871,  is  in 
progress,  and  will  be  completed  this  season. 

(See  Appendixes  A  21,  22,  and  23.) 

21.  Grand  Marais,  Lake  Supen^r^  Michigan, — An  examination  of  this 
harbor  has  been  made,  in  compliance  with  the  act  of  March  3, 1871,  and 
three  projects  have  been  submitted,  costing,  respectively: 

First  estimate $181, 525  00 

Estimate  of  modified  project 291, 030  00 

Estimate  of  second  project 167,  707  00 


The  reports  of  Major  Houston  are  transmitted  herewith,  with  the 
remark  that  the  subject  will- be  referred  to  a  board  of  engineers  for 
examination  and  report ;  and  their  recommendations  will  be  submitted 
to  you  as  soon  as  received. 

(See  Ax)pendixes  A  24  and  A  25.) 
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HARBORS  ON  THE  EASTERN  SHORE  OF  LAKE  MICHIGAN. 

Officer  in  charge,  Captain  F.  XJ.  Farquhar,  Corps  of  Engineers. 

1.  AtLC  Bees  Scies  Harbovy  Michigan. — During  tlie  past  fiscal  year  tlie 
wings  on  east  ends  of  north  and  south  piers  were  each  extended  210 
feet.  One  crib,  64  feet  by  20  feet,  was  sunk  on  extension  of  north 
pier.  • 

Dredging 'was  commenced  May  15,  1871,  and  the  channel  is  now 
dredged  to  a  depth  of  12  feet. 

During  the  i)resent  season  two  cribs,  64.feet  by  20  feet,  will  be  sunk. 

The  north  pier  should  be  extended  264  feet,  and  the  south  pier  328 
feet,  which  will  require  an  additional  appropriation  of  $56,000.  This 
work  should  be  done  in  one  season. 

Amount  on  hand  July  1, 1870 $8, 280  90 

Amount  appropriated  by  act  of  July  11,  1870 10, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 10, 000  00 

*  28, 280  90 
Less  amount  covered  into  the  Treasury  by  act  of  July  12, 

1870 5,721  50 

22,559  40 
Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 12,714  95 

Amount  available  July  1,  1871 9, 844  45 

Amount  required  for  fiscal  year  ending  June  30, 1873 ....       56, 000  00 

(See  Appendix  B  1.) 

2.  Manistee  Harbor j  Michigan. — With  the  exception  of  partly  building 
one  crib  and  repairing  the  old  slab-work  on  north  side  of  the  chan- 
nel nothing  was  done  at  this  point,  except  to  get  ready  the  necessary 
materials  for  the  season's  work.  During  the  i)resent  season  each  pier 
will  be  extended  158  feet,  and  the  unexpended  balance  of  money  appro- 
priated will  be  used  in  protecting  the  old  slab- work  on  the  north  side  of 
the  channel.  To  finish*  this  protection,  together  with  the  cutting  off 
the  angle  on  the  south  side,  will  require  an  additional  appropriation  of 
of  813,812  50. 

Amount  on  hand  July  1, 1870 $1, 255  54 

Amount  appropriated  by  act  of  July  11, 1870 20, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 9, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 •  10,253  26 

Amount  available  July  1, 1871 20,  002  28 

Amount  required  for  fiscal  year  ending  June  30, 1873 14, 000  00 

(See  Apx)endix  B  2.) 

3.  Pere  Marquette  Harbor j  Michigan. — ^The  superstructure  of  the  north 
pier  was  finished  last  season,  and  the  piers  thoroughly  re-ballasted. 

Work  was  commenced  on  a  pier-head  for  north  pier,  and  the  closing 
of  the  beach  between  the  east  end  of  south  pier  and  the  shore. 
The  recommendation  for  the  removal  of  the  old  slab-pier  on  the  south 
*  side  of  the  channel,  so  as  to  widen  the  channel,  is  renewed. 
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Amount  on  hand  July  1, 1870 $5,844  11 

Amount  appropriated  by  act  of  July  11,  1870 • 10, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 10, 000  00 

»  25, 844  11 

Less  amoqnt  covered  into  the  Treasury  by  act  of  July  12, 

1870 .    1, 830  50 

24,013  61 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 $14, 208  47 

Amount  available  July  1,  1871 '9, 805  14 

Amount  required  for  fiscal  year  ending  June  30, 1873 35, 440  00 

(See  Appendix  B  3.) 

4.  Pentwater  Harbor,  Michigan, — ^During  the  past  year  the  super- 
structure of  the  north  pier  was  finished,  and  the  south  pier  was  fully 
repaired.  During  the  present  season  a  pier-head  will  be  built  at  end 
of  the  north  pier,  and  the  breach  between  the  east  end  of  south  pier 
(through  the  old  slab-pier)  and  the  beach  will  be  closed.  Both  the 
north  and  south  sides  of  the  channel  should  be  protected  with  a  new 
revetment,  the  old  slab-revetment  being  in  a  very  decayed  condition. 

Amount  on  hand  July  1, 1870 $335  98 

Amount  appropriated  by  act  of  July  11, 1870 10,  (H)0  00 

Amount  appropriated  by  act  of  March  3,  1871 10, 000  00 


^u 


20,335  98 
Less  amount  covered  into  the  Treasury  by  act  of  July  12, 
1870,  from  appropriation  for  repairs,  &c 261  73 

20, 074  25 
Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 9,989  21 

Amount  available  July  1, 1871 10, 085  04 

Amount  required  for  fiscal  year  ending  June  30, 1S73  ....       54,  780  00 

(See  Appendix  B  4.) 

5.  White  River  Harbor j  Michigan. — During  the  year  the  noHh  pier 
has  been  extended  256  feet,  and  the  superstructure  completed  for  the 
same  distance }  beyond  this  piles  have  been  driven  for  a  further  distance 
of  64  feet. 

During  the  present  season  it  is  proposed  to  extend  the  south  pier  192 
feet,  and  the  north  pier  128  feet.  This  will  give  each  pier  a  total  length  of 
810  feet  beyond  the  beach-line.  To  do  the  dredging  still  necessary  and 
the  proper  ballasting  of  the  piers  will  require  an  additional  appropria- 
tion of  $10,000,  which  can  be  profitably  expended. 

Amount  on  hand  July  1,  1870,..^ $7,682  74 

Amount  appropriated  by  act  of  July  11,  1870 20, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 20, 000  00 

Amount  received  from  sale  of  tim'ber 680  00 

48,262  74 
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Less  amount  covered  into  the  Treasury  under  act  of  Julv 
12, 1870 \       $5, 210  00 

43,052  74 
Amount  expended  during  fiscal  year  ending  June  30, 
1871 ^ .  29,127  00 

Available  July  1,  1871 13, 925  74 

Amount  required  for  fiscal  year  ending  June  30, 1873 10, 000  00 

(See  Appendix  B  5.)  * 

6.  Musliegon  Harbor^  Michigan. — The  north  pier  was  extended  64  feet, 
and  on  both  piers  extensive  repairs  were  made  during  the  past  year. 
The  north  pier  should  be  re-ballasted  and  the  old  slab-piers  repaired, 
which  will  cost  $32,000. 

Amount  on  hand  July  1, 1870 $3, 543  80 

Amount  appropriated  by  act  of  Julj^  11,  1870 10, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 •  15, 000  00 

*  . 

28, 575  80 
Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 15, 030  16 

Amount  available  July  1,  1871 13, 513  64 

Amount  required  for  fiscal  year  ending  June  30, 1873 18, 500  00 

(See  Ai)pendix  B  6.) 

7.  Chrmid  Haven  Harbor^  Michigan, — During  the  past  year  about  200 
feet  of  the  old  work  of  the  Detroit  and  Milwaukee  Kailroad  Company 
has  been  repaired. 

With  tlie  money  already  appropriated,  it  is  proposed  to  finish  the 
repairs  (600  feet)  to  the  work  of  1869. 

There  are  additional  repairs  and  re-ballasting  necessary  to  crib-pier, 
for  which  $5,300  will  be  required,  and  repairs  to  pile  revetment  of  July, 
1867,  for  which  $36,000  will  be  required.  A  pier-head  should  be  buUt 
to  i)resent  pier,  which  will  cost  $7,000. 

The  necessity  for  a  north  pier  to  complete  the  improvement  of  this 
harbor  has  been  fully  set  forth  in  previous  reports.  It  should  be  1,700 
feet  long,  and  would  cost  about  $200,000.  Of  this  sum  $100,000  would 
be  required  for  the  first  year. 

Amount  on  hand  July  1, 1870 $293  00 

Amount  appropriated  by  act  of  July  11,  1870 10, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 6, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871  •, 9, 241  25 

Amount  available  July  1,  1871 7,  051  75 

Amount  required  for  fiscal  year  ending  June  30,  1873 100, 000  00 

(See  Appendix  B  7.) 

8.  Bla^Jc  LaJce  Harbor^  Michigan. — During  the  past  year  a  crib  32^  feet 
square,  built  up  to  wat^r- surface,  has  been  placed  at  end  of  norih 
pier;  100  feet  of  crib- work  connecting  inner  end  of  south  pier  with 
shore-line  has  also  been  built. 

Duriug  the  present  season  640  feet  of  revetment  and  superstructure 
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of  end  of  north  pier  will  be  built.    It  will  be  necessary  to  finish  the 
revetment  of  the  channel-way,  which  will  cost  $12,500. 

Amount  on  hand  July  1,  1870 $404  47 

Amount  appropriated  by  act  of  July  11,  1870 10, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 10, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 12, 308  19 

Amount  available  July  1,  1871 8, 180  28 

Amount  required  for  fiscal  year  ending  June  30, 1873 12, 500  00 

(See  Appendix  B  8.) 

9.  Saugatuck  Harbor^  Michigan. — During  the  past  year  the  revetting 
of  the  left  bank  of  the  river  was  complete  on  the  plans  proposed.  The 
work  is  substantial,  and  experience  has  proved  the  plan  of  improve- 
ment to  be  correct.  During  the  present  season  the  work  of  protecting 
the  south  slab-pier  will  be  completed.  The  recommendation  for  a  north 
pier,  to  cost  $59,300  98,  is  renewed. . 

Amount  on  hand  July  1,  1870 $17, 436  74 

Amount  appropriated  by  act  of  July  11, 1870 10, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 .     10, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

187 1 22,  700  42 

Amount  available  July  1,  1871 14, 736  32 

(See  Appendix  B  9.) 

10.  South  Haven  Harbor,  Michigan. — During  the  last  se^on  a  crib  30 
feet  square  was  built  and  placed  at  the  head  of  the  north  pier,  and  this 
pier  was  leveled  up. 

During  the  present  season  one  crib  50  feet  by  32  feet  has  been  placed 
in  extension  of  the  south  pier.  Before  the  end  of  the  season  three  cribs 
50  feet  by  32  feet  will  be  placed,  one  on  the  south  pier  and  two  on  the 
north.  This  work,  and  the  expense  of  reballasting  the*  north  pier,  will 
entirely  exhaust  the  unexpended  balance  of  the  appropriation.  No  fur- 
ther extension  of  the  piers  is  at  present  recommended.  The  old  slab 
and  brush  piers  on  north  side  interior  to  the  work  constructed  by  the 
Government  should  be  removed,  and  pile  revetments  constructed  to 
protect  the  bank.  In  addition  to  this,  the  channel  should  be  deepened 
to  12  feet  of  water.  The  dredging* wiU  cost  $32,000,  and  the  revetment 
$12,138  33. 

Amount  available  July  1, 1870 $188  12 

Amount  appropriated  by  act  of  July  11, 1870. , 10, 000  00 

Amount  ai^propriated  by  act  of  March  3, 1871 15, 000  00 

Amount  exi)ended  during  the  fiscal  year  ending  June  30, 

1871 8, 712  12 

Amount  available  July  1,  1871 16;476  00 

Amount  required  for  fiscal  year  ending  June  30, 1873 44, 000  00 

(See  Appendix  B  10.) 

11.  St.  JosepWs  Harbor  J  Michigan. — ^During  the  past  year  the  work  of 
extending  the  south  pier  has  been  completed,  and  315  piles  have  been 
driven.  A  further  extension  of  45  yards  Qan  be  built  with  funds  now 
available,  which  will  be  finished  during  the  present  season.  Both  north 
and  south  piers  will  need  some  reballasting  next  spring,  for  which  pur- 
j)ose,  and  lor  repairs,  $3,000  will  be  necessary. 
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Amount  on  hand  July  1, 1870 $383  26 

Amount  appropriated  by  act  of  July  11,  1870 15, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 10, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 5,451  99 

Amount  available  July  1, 1871 10, 931  27 

Amount  required  for  fiscal  year  ending  June  30,  1873 3, 000  00 

(See  Appendix  B  11.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENTS. 

1.  Alpena  Harbor^  Michigan, — This  harbor  is  at  the  mouth  of  Thunder 
Bay  River,  which  empties  into  Thunder  Bay,  west  shore  of  Lake  Huron. 
This  bay  forms  an  excellent  harbor  of  refuge,  and  is  much  used  as  such 
by  passing  vessels  during  easterly  storms.  There  is  no  necessity  for 
any  improvement  here  as  far  as  the  general  commerce  of  the  lakes  is 
concerned. 

In  1865  the  legislature  of  Michigan  chartered  the  Alpena  Harbor 
Improvement  Company.  This  company  took  possession  of  the  mouth 
of  Thunder  Bay  Kiver,  and  expended  840,000  in  building  piers  and 
dredging.  At  present  the  harbor  facilities  are  reported  to  be  ample, 
but  all  vessels  drawing  lover  4  feet  of  water  are  required  by  them  to  pay 
toll  and  harbor  charges. 

(See  Appendix  B.) 

2.  By  instructions  from  this  office  Captain  Farquhar  also  made  an 
examination  at  Mackinac  City,  Straits  of  Mackinac,  with  the  view  of  a 
harbor  of  refuge  in  that  vicinity.    For  his  report,  see  Appendix  B. 

IMPROVEMENT  OP  SAINT  MARY'S  FALLS  CANAL  AND  SAINT  MARY'S 

RIVER — HARBORS  ON  LAKE  HURON.  \ 

Officer  in  charge,  Major  O.  M.  Poe,  Corps  of  Engineers. 

1.  Saint  Mary^s  Falls  Canal  and  Saint  Maryh  River. — Under  the  appro- 
priation of  $150,000,  approved  July  11,  1870,  a  contract  was  awarded 
for  the  removal  of  boulders  endangering  the  navigation  of  the  river. 
The  contract  was  completed  in  the  prescribed  time,  accomplishing  much 
more  work  than  was  contemplated. 

The  remainder  of  this  appropriation,  together  with  that  of  $100,000 
made  by  the  aet  of  Congress  approved  February  2  1871,  will  be  expend- 
ed under  contract  in  enlarging  the  j)rism  of  the  canal  to  an  indicated 
width  and  depth,  and  to  the  construction  of  a  revetment-wall  and  new 
guard-gates. 

Operations  during  the  year  have  been  confined  to  the  excavation  of 
the  canal,  resulting  in  the  removal  of  the  following  materials  : 

Of  rock,  cub.  yards '. . . .  30,583.17 

Of  gravel,  cub.  yards " 4,307.19 

A  survey  of  the  site  of  the  canal  and  vicinity  was  made  during  the 
year. 

The  further  sum  of  $250,000  was  appropriated  by  Congress  March  3, 
1871.  It  w  as  designed  to  apply  this  to  the  construction  of  new  locks 
alongside  those  now  in  use,  and  plans  for  these  are  now  in  course  of 
l>reparatlon,  but  no  definite  action  having  been  taken  by  the  Stat«  of 
Michigan  for  the  condemnation  of  lands  required  in  the  enlargement 
of  the  canal,  a  part  of  the  last  appropriation  will  be  expended  in 
enlarging  the  prism  of  the  canal.  The  authority  of  Congress  is  needed 
for  the  payment,  out  of  the  appropriation  for  the  canal,  for  so  much 
land  as  may  he  needed  for  the  new  Voc^.  , 
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Amount  appropriated  by  a«t  of  July  11, 1870 $150, 000  00 

Amount  appropriated  by  act  of  February  2, 1871 100, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 250, 000  00 

Amount   expended  during  the  fiscal   year  ending  June 

30,  1871 108,318  41 

Amount  available  July  1,  1871 301, 681  69 

Amount  required  for  iiscal  year  ending  June  30, 1873 885, 000  00 

(See  Appendix  CI.) 

2.  Cheboygan  Harbor,  Michigan. — In  compliance  with  the  act  of  July 
11, 1870,  a  survey  was  made  by  Captain  Farquhar,  and  an  estimate 
submitted  for  this  improvement.  He  suggested,  should  it  be  determined 
to  improve  this  locality,  dredging  a  channel  from  100  to  200  feet  wide 
and  14  feet  deep  to  reacli  the  same  depth  of  water  in  the  Lake,  following 
the  natural  channel  of  the  river  as  far  as  it  goes,  and  continuing  thence 
in  a  direction  perpendicular  to  the  shore-line  of  the  lake.  He  estimated 
the  cost  of  such  improvement  at  from  $334,000  to  $395,000,  according 
to  the  width  adopted,  including  pier-head  and  sheet-piling  and  revet- 
ment on  the  sides  of  the  cut. 

The  appropriation  of  $10,000  by  the  act  of  March  3,  1871,  towards 
this  improvement,  being  so  small,  it  has  been  decided  to  expend  it  in 
dredging  between  the  locality  of  the  piers  as  proposed  in  the  above 
plan,  but  to  diminish  the  width  and  reduce  the  depth  of  the  cut  to  9 
feet. 

The  work  of  dredging  is  now  in  progress  under  contract.  It  is 
believed  that  all  the  dredging  immediately  necessary  can  be  done  during 
the  next  fiscal  year  for  $50,000. 

(See  Appendixes  C  2  and  C  7.) 

o.  Improvement  of  An  Sable  River y  Michigan. — ^Work  performed  during 
the  eary  part  6f  the  year  consisted  of  repairing  and  replacing  the  18-foot 
wide  crib  at  the  outer  end  of  the  north  pier.  *  This  pier  was  also  leveUed  up 
and  the  superstructure  on  it  finished,  the  height  above  mean  low  water 
beii)g  5  feet.  Except  the  outer  cril^,  this  work  has  stood  well.  Several 
cribs  have  settled  to  some  extent,  caused  by  the  scouring  action  of  the 
current,  which,  however,  has  resulted  in  increasing  the  depth  of  water 
along  the  harbor  face  at  the  south  pier.  Some  damage  has  also  been 
sustained  by  the  passage  of  heavy  rafts,  catching  on  the  south  pier  and 
tearing  off  timbers  as  well  as  by  drift-logs  pounding  upon  it.  Much  of 
this  difficulty  will  be  obviated  when  the  superstructure  now  in  progress 
is  built.  A  marked  improvement  is  visible  in  comparing  the  depth  of 
water  in  the  channel  with  that  of  previous  years.  The  river  inside 
shows  an  average  depth  of  11^  feet. 

Th^  recommendation  of  last  year  to  extend  the  piers  is  renewed. 

Under  the  appropriation  of  $10,000  approved  March  3, 1871,  a  con- 
tfact  has  been  made  for  the  superstructui*e  of  the  south  x^ier. 

Amount  on  hand  July  1, 1870 $9, 089  03 

Amount  anpropriated  by  act  of  July  11, 1870 15, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 10, 000  00 

Amount  exfiended  during  fiscal  year  ending  June  30, 1871.  24, 403  75 

Amount  available  July  1, 1871 9, 085  88 

All  of  which  is  pledged  under  existing  contracts. . 

Amount  required  for  fiscal  year  ending  June  30, 1873 35, 000  00 

(See  Appendix  C  3.) 
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4.  Improvement  of  Sa^inaic  River,  Michigan. — This  improvement  is  in 
an  efficient  stat-e,  and  continues  to  prove  valuable. 

No  further  appropriations  are  at  present  required. 

5.  Harbor  of  refuge  on  Lake  Huron. — ^The  point  on  the  shore  of  Lake 
Huron  south  of  Point  aiix  Barques,  known  as  Port  Hope,  is  recom- 
mended by  Major  Poe  for  the  site  of  the  proposed  harbor  of  refuge,  after 
a  careful  examination  of  the  three  localities  named  in  his  preliminary 
report  of  January,  1871. 

liepeated  borings  at  all  three  localities  with  an  apparatus  made  effi- 
cient and  trustworthy  after  many  trials,  established  the  existence  at 
Port  Hope  of  good  holding-ground,  better,  even,  than  that  at  Sand 
Beach  Bay ;  and  as  the  locality  possessed  the  requisite  condition  of  near 
proximity  to  Point  aux  Barques,  it  was  recommended  by  Major  Poe, 
who,  however,  requested  that  the  subject  might  be  submitted  to  a  board 
of  engineers  of  high  rank,  before  a  final  decision  w^as  made.  As  this 
request  was  in  accordance  with  my  own  views,  and  was  approved  by 
you,  a  board  of  engineers,  experienced  in  lake-harbor  constructions,  was 
at  once  convened  and  ordered  to  piake  personal  examination  of  Port 
Hope  and  Sand  Beach  Bay,  and  report  their  views  as  to  the  site  best 
adapted  to  meet  the  wants  of  navigation.  Their  report  will  be  submitted 
to  you  as  soon  as  received. 

The  design  submitted  by  Major  Poe  aims  to  make  the  required  pro- 
tection from  the  sea  by  constructing  a  breakwater  in  the  ordinary  form 
of  wooden  cribs,  filled  w  ith  ballast  stone.  This  breakwater,  it  is  pro- 
posed, shall  be  2,500  feet  long,  parallel  with  the  shore-line ;  thence  from 
the  northern  end  a  wing  of  the  same  character,  to  extend  1,500  feet 
toward  the  shore.  In  addition,  it  is  proposed  to  construct  on  the  north 
a  smaller  breakwater,  its  eastern  end  being  southwest  and  distant  500 
feet  from  the  west  end  of  the  wing  of  the  main  breakwater,  and  its 
length  800  feet,  extending  toward  the  shore. 

The  estimated  cost  of  the  main  work  is $449,  744  71 

And  for  the  auxiliary  breakwater  is - 28, 000  00 

Total 477,744  71 


As  the  cost  of  a  harbor  at  either  of  the  two  points.  Port  Hope  or 
Sand  Beach  Bay,  will  largely  exceed  the  present  appropriation  of 
$100,000,  the  additional  sum  of  $200,000  is  recommended  for  ax)propri- 
ation  at  the  next  session  of  Congress. 

6.  JSurvey  and  estimate  for  removing  middle  ground  at  the  mouth  of  Black 
River,  in  Saint  Clair  River,  Michigan. — ^This  survey  was  directed  by  the 
act  of  March  3, 1871,  and  was  completed  during  the  year:  a  map,Ni'ith 
detailed  estimates  for  improvement,  having  been  submitted.  The  officer 
in  charge  proposes  building  a  dam  across  Bla<^k  Eiver  and  dredging  oat 
a  new  channel  at  its  mouth  at  a  cost  of  $60,924.  His  estimate  for 
the  removal  of  the  middle  ground  to  a  depth  of  15  feet,  (involving  the 
excavation  of  168,300  cubic  yards  gravel  at  40  cents,)  is  $67,320. 

To  obtain  a  depth  of  18  feet  requiring  the  excavation  of  393,800  cubic 
yards,  at  40  cents,  $157,520. 
(See  Appendix  0  5.) 

7.  Improvement  of  Clinton  River,  Michigan. — The  appropriation  of 
July  11,  1870,  ($5,000,)  was  expended  under  contract  during  the  past 
year,  and  resulted  in  obtaining  a  channel  2,700  feet  long,  with  an 
average  width  of  98  feet  at  top  and  oS  feet  bottom,  and  depth  of  9  feet 

The  suin  appropriated  by  the  aet.  oi  M.aicLli  3^  1871,  wDl  be  expended 
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dnring  tbe  present  season  in  making  a  survey  of  the  improvement  witli 
the  view  of  adopting  the  necessary  measures  for  maintaining  its 
efficiency. 

No  appropriation  is  recommended  for  the  next  fiscal  yea^. 

(See  Appendix  C  6.) 

8.  Examination  of  the  mouth  of  Fine  River ^  Saginaw  Bay^  MieMgan.^-^ 
This  is  a  small  stream  emptying  into  Saginaw  Bay,  on  its  northern  side. 
It  has  a  depth  of  about  7  feet  for  a  width  of  less  than  100  feet,  with 
only  4  feet  on  the  bar  at  its  entrance.  ^ 

A  harbor  here  can  be  of  no  general  importance,  and  is  not  reqfiired 
as  a  harbor  of  refuge.  A  channel,  to  be  useful,  should  be  at  least  100 
feet  wide  at  top  and  7  feet  deep.    To  dredge  this  will  cost  about  $7,500. 

The  oflBcer  in  charge  made  no  estimate  for  piers,  because  the  cost  of 
building  them  is  not  warranted  by  the  existing  commerce  of  the  place. 

mPBOVEMENT  OF.  THE  SATNT    CLAIR  FLATS,  LAKE  SAINT  CLAIR. 

Agent  in  charge.  Colonel  Thomas  J.  Cram,  Corps  of  Engineers, 
(retired.) 

^int  Clair  Flats  Canal. — This  work  was  completed  and  opened  to  the 
public  on  the  25th  July,  1871- 

A  small  force  is  kept  at  work  during  the  season  as  a  precaution  in 
watching  and  caring  for  the  newly  made  embankments,  under  the 
direction  of  the  custodian  in  charge. 

An  ai>propriation  will  be  required  for  the  fiscal  year  ending  June, 
1873. 

For  wages  of  the  custodian  and  for  contingent  repairs,  $2,500. 

(SeeAi)pendix  C  8.) 

HARBORS  ON  LAKE  ERiB  WEST  OF  DUNKIRK. 

Officer  in  charge.  Major  Walter  McFarland,  Corps  of  Engineers,  to 
April  25,  1871,  since  which  time  Captain  George  L.  Gillespie,  Corps  of 
Engineers. 

1.  Monroe  Harior^  Michigan, — During  the  year  8,000  cubic  yards  have 
been  removed  from  the  bar  at  mouth  of  the  ship-canal,  giving  a  good 
12-faot  channel  into  it. 

Amount  on  hand  July  1,  1870 .,.. $0,253  71 

Amount  e:^>ended  during  the  fiscal  vear  ending  June  30, 
1871 6, 101  60 

Amount  available  July  1, 1871 152  11 

(See  Appendix  D  1.) 

2.  Harbor  of  loledoj  Maumee  Bay^"  Ohio, — ^The  improvement  of  the 
western  channel  by  dredging  has  been  carried  on  during  the  season. 
Hie  excavation  amounts  to  54,573  cubic  yards  on  June  30. 

The  balance  on  hahd  June  30, 1871,  will  be  expended  during  the  present 
ileal  year. 

Beqnired  during  the  fiscal  year  ending  June  30, 1873,  to  complete  this 
die^giDg  as  contemplated,  $20,000. 

Amoanton  band  July  1, 1870 $121,724  23 

ABoant  appropriated  by  act  of  July  11, 1870 50,  OOO  00 

AiuHint  appropriated  by  act  of  March  3, 1871 60, 000  00 

Anoimt  exx>eQded  during  fiscal  year  ending  June  30, 1871.      20, 844  92 
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Amount  available  July  1, 1871 $100, 879  31 

Amount  required  for  fiscal  year  ending  June  30,  1873 20, 000  00 

(See  Appendix  D  2.) 

3.  Sandmhy  River^  Ohio, — ^No  further  improvement  of  this  river  lias 
been  made  since  June  30, 1869,  for  the  want  of  funds. 

An  appropriation  of  $20,000  could  be  profitably  expended  in  widening 
the  present  channels  through  the  bars  of  this  river. 

4.  Sandusky  City  Harbor^  Ohio. — The  contract  made  in  September, 
1869,  for  dredging  the  inner  channel  of  this  harbor  was  completed  in 
November,  1870,  resulting  in  the  removal  of  28,192  cubic  yards  of 
material,  in  a  cut  60  feet  wide  and  2,500  feet  long. 

The  appropriation  of  July  11, 1870,  ($10,000,)  will  be  expended  this 
season  in  excavating  about  25,000  cubic  yards  from  the  channel  cut  in 
inner  bar,  in  a  cut  half  a  mile  in  length  and  90  feet  in  width. 

No  appropriation  is  recommended  for  the  next  fiscal  year. 

Amount  on  hand  July  1, 1870 $9, 749  81 

Amount  appropriated  by  act  of  July  11,  1870 10, 000  00 

Amount  expended  during  fiscal  year  ending  June  30, 1871 . .  10,  604  56 

Amount  available  July  1,  1871 9, 145  25 

(See  Appendix  D  4.) 

5.  Huron  Harhor^  Ohio,— The  east  and  west  piers  of  this  harbor  have 
been  repaired.  They  are  now  in  good  condition  and  the  channel-way 
full  15  feet  depth  of  water  at  low  stage. 

No  appropriation  for  the  next  fiscal  year  is  required  except  $1,000  as 
the  probable  annual  cost  of  keeping  the  piers  in  repair. 

AuM)unt  on  hand  July  1,  1870 ^ $12, 551  62 

Amount  expended  during  the  fiscal  year  ending  June  30, 
1871 3, 156  76 

Amount  available  July  1, 1871 , 9,394  76 

(See  Appendix  D  5.) 

6.  VennilUon  Harbor j  Ohio, — No  funds  have  been  available  for  any 
improvement  here  during  the  year.  The  piers  are  in  fair  condition,  and 
there  is  ample  water  in  the  channel  to  meet  all  requirements^f  the  com- 
merce of  the  harbor. 

No  appropriation  for  the  next  fiscfil  year  is  required.    , 
Probable  annual  cost  of  keeping  the  piers  in  repair,  $1,000. 
(See  Appendix  D  6.) 

7.  Black  River  Harbor^  Ohio, — ^Nothing  of  consequence  has  been  done 
during  the  year.  The  piers  are  in  good  repair,  and  there  is  a  good  chan- 
nel with  12  feet  of  water  to  the  harbor. 

No  appropriation  for  the  next  fiscal  year  is  required.  Probable  yearly 
amount  required  to  keep  the  piers  in  good  condition,  $1,000. 

Amount  on  hand  July  1,  1870 $7, 980  05 

Amount  expended  during  fiscal  year  ending  June  30, 1871.  66  00 

Amount  available  July  1, 1871 7, 914  05 

-         ■        — 

(See  Appendix  D  7.)  . 

A  Cleveland  Harbor j  Ohio. — ^During  the  year  the  pier-head  of  the  east 
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pier  has  been  repaired,  and  9,500  cubic  yards  of  sand  removed  from  the 
channel  between  the  piers.  • 

No  further  appropriation  is  required  for  the  improvement  of  this  har- 
bor upon  the  plan  adopted,  but  the  commerce  of  Cleveland  is  increasing 
so  rapidly  that  additional  harbor  facilities  will  be  needed  at  no  dis- 
tant day. 

Annual  expenditure  of  $1,000  will  probably  keei;  the  piers  in  repair. 

Amount  on  hand  July  1,  1870 '. $2, 420  00 

Amount  appropriated  by  a<'t  of  July  11, 1870 20, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 1871  2, 628  45 

Amount  available  July  1, 1871. 19, 791  55 

(See  Appendix  D  8.) 

9.  Grand  River  Harbor,  Ohio, — No  work  has  been  done  during  the 
year.  There  is  now  a  good  channel  with  12  feet  of  water.  No  appro- 
priation for  the  next  fiscal  year  is  required. 

Amount  available  July  1, 1871 $53,664  59 

(See  Appendix  D  9.) 

10.  Ashtabula  Harbor,  Ohio. — Under  the  appropriation  of  $15,000  of 
March  3,  1871,  a  contract  has  been  entered  into  to  remove  about  7,000 
cubic  yards  of  shale-rock  by  blasting  and  dredging,  so  as  to  give  a 
depth  of  12  feet  at  low  water.  This  work  is  now  in  progress,  and  the 
60-foot  channel,  blasted  in  1869-'70,  will  be  widened  to  the  full  distance 
between  the  i>iers.  This  will  make  as  good  a  harbor  as  is  possible  to 
make  of  it. 

No  appropriation  for  the  next  fiscal  year  is  required.  Probable 
amount  annually  required  to' keep  the  piers  in  repair,  $800. 

Amount  on  hand,  July  1, 1870 $150  22 

Amount  appropriated  by  act  of  March  3,  1871    15, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 5  00 

Amount  available  July  1,  1871 15, 145  22 

(See  Api)endix  D  10.) 

11.  Conneaut  Harbor,  Ohio. — ^The  pier-head  of  the  east  pier  has  been 
repaired.  Under  the  appropriatitm  of  $6,000  of  July  11, 1870,  a  contract 
has  been  made  for  the  extension  of  the  east  pier  90  feet.  This  work  is 
now  in  progress. 

No  appropriation  for  the  next  fiscal  year  is  required.  The  piers  can 
be  kept  in  repair  at  an  annual  cost  of  $500. 

Amount  on  hand  July  1, 1870 $2, 864  15 

Amount  appropriated  by  act  of  July  11, 1870 6, 000  00 

Amount  expended  during  fiscal  year  ending  June  30, 1871 .  •  1, 542  33 

Amount  available  July  1, 1871 7,  321  82 

(See  Appendix  D  11.) 

12.  Erie  Harbor,  Pennslyvania. — During  the  fiscal  year  9,851  cubic 
yards  of  sand  were  removed  from  the  inner  bar,  and  15,466  cubic  yards 
from  the  outer  bar  of  this  harbor,  under  the  contract  of  March  29,  1867. 

The  repairs  to  the  breakwater  connecting  the  south  pier  with  the 
sontb  shore  have  been  completed.  The  appropriation  of  July  11, 1870, 
has  been  used  in  part  in  these  repairs. 

An  additfamal  appropriation  of  $29,000  was  made  on  March  3, 1871. 
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Under  this,  contracts  have  been  made  for  removin«^  about  00,000  c€ 
yards  from  the  channel  across  the  inner  bar,  and  for  removing 
sunken  cribs  near  the  east  end  of  the  north  pier,  an<l  extending  1 
pier  eastwardly  120  feet.  The  channel  across  the  inner  and  outer  I 
will  be  widened  to  350  feet  (the  width  between  the  piers  at  the  beac 
lights  on  north  pier)  and  will  have  a  depth  of  15  feet  at  low  stagt 
wat«r.  I'he  allotment  of  $10,000  for  the  protection  of  the  penina 
will  be  expended  during  the  year  in  the  purchase  and  planting  of  tn 
and  in  the  construction  of  jettees  of  brush  and  stone  at  the  threate: 
points. 

No  appropriation  is  required  for  the  next  fiscal  year.  Amount  pi 
ablv  required  annually  to  keep  the  piers  and  breakwater  in  rep 
$1,500. 

Amount  on  hand,  July  1,  1870 $31, 050 

Amount  appropriated  bv  act  of  July  11,  1870 * 20, 000 

Amount  appropriated  by  act  of  March  3,  1871 ^ 29,  000 

Amount  alloted  for  protection  of  peninsula  from  appropria- 
tion for  examinations  and  surveys,   &c.,  northwestern 

lakes,  &c 10, 000 

Amount  expended  during  fiscal  ye^r  ending  June  30,  1871,  31,  055 

Amount  available  July  1,  1871 58, 995 

(See  Appendixes  D  12, 13,  and  14.) 

EXA^nNATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

The  act  of  July  11,  1870,  directed  examinations  to  be  made  at  I 
Clinton  and  Kocky  Kiver,  Ohio.  These  were  made  by  Major  McI 
land.  Corps  of  Engineers,  and  submitted  to  Congress  February  4,  li: 

The  improvement  he  suggests  for  Port  Clinton  Harbor  requires  ab 
4,500  feet  of  pier- work,  at  a  cost  of  $120,000,  including  the  deepening 
the  entrance  to  Portage  Eiver  to  8  feet. 

To  make  a  harbor  at  Rocky  River,  either  for  Commercial  purposes  oi 
harbor  of  refuge,  a  large  amount  of  dredging  would  be  required,  i 
also  the  construction  of  a  protecting  pier. 

Major  McFarland  estimates  the  cost  of  a  pier  at  $30,000,  and  the  c 
of  dredging  a  channel,  100  feet  wide  and  12  feet  deep,  from  the  outs 
of  the  outer  bar  along  both  sides  of  the  island  in  the  river,  to  be  fi 
$48,000  to  $132,000,  according  as  the  material  to  be  excavated  may 
may  not  prove  to  require  blasting. 

(See  Appendixes  D  16  and  17.) 

The  resurvey  of  Monroe  Harbor,  Michigan,  and  the  survey  of  Maun 
River,  above  Toledo,  Ohio,  directed  to  be  made  by  the  act  of  March 
1871,  are  in  progress,  under  the  direction  of  Captain  Gillespie. 

HARBORS  ON  LAKE  ERIE,  EAST  OF  ERIE,  PENNSYLVANIA. 

Officer  in  charge.  Captain  Franklin  Harwood,  Corps  of  Engineers. 

1.  Dunkirk  Harbor^  Nmc  York. — The  west  pier  was  secured  and  re-« 
forced  during  the  working  season  of  1809,  and  now  stands  in  good  a 
safe  condition. 

The  removal  of  the  old  outer  breakwater  was  completed  in  1871 ;  p 
parations  to  carry  into  effect  the  plan  of  the  board  of  engineer  offic< 
of  November  3,  1870,  were  n^ade,  and  the  work  commenced  at  the  ch 
of  the  fiscal  year,  1870-'71 :  and  by  the  close  of  the  working  season  t 
day-beacon  will  be  established,  and  200  feet  of  breakwater  laid,  exhau 
existing  appropriation. 
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Amount  on  hand,  July  1, 1870 $519  00 

Amount  appropriate?!!  by  act  of  July  11, 1870 25, 000  00 

Amount  appropriated  by  act  of  March  3,  187 1 25, 000  00 

Amount  expended  during  fiscal  year  ending  June  30, 1871.  25, 560  00 

Amount  available  July  1, 1871 24,  954  59 

Amount  required  for  fiscal  year  ending  June  30,  1873 141, 000  00 

(See  Ai)pendixe«  E  1  and  E  2.) 

2.  Buffalo  HarboTj  Netc  York. — ^The  breakwater  has  been  extended 
783  feet  during  the  fiscal  year  1870-'71,  making  1,183  feet  completed  at 
the  close  of  the  year.  There  will  probably  be  completed  1,850  feet  at 
the  close  of  the  present  working  season.  The  repair  to  the  north  pier- 
head, cut  into  by  a  propeller  in  May  last,  will  probably  be  made  this 
autumn. 

Amount  appropriated  by  act  of  July  11,  1870 $80, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 100, 000  00 

Amount  ex[>ended  duinug  the  fiscal  year  ending    June  30, 

1871 147,  686  36 

Amount  available  July  1, 1871,    70,  056  28 

Amount  required  for  fiscal  year  ending  June  30,  1873 176,  000  00 

(See  Appendix  E  3.) 

BRIDGE  ACROSS  THE  NIAGARA  RIVER  AT  BUFFALO,  NEW  YORK. 

The  act  of  Congress  of  June  30. 1870,  authorizing  the  construction  and 
maintenance  of  this  bridge,  required  that  it  be  subject  in  its  construction 
to  the  8ui)ervi8ion  of  the  Secretary  of  War,  to  whom  the  plans  and 
sjiecifications  should  be  submitted  for  approval. 

To  supply  all  necessary  information  on  the  subject  a  board  of  engi- 
neer officers  was  convened  to  examine  and  report  upon  the  plan  and 
location  of  the  bridge.  Their  report,  and  the  action  taken  thereon,  will 
be  found  in  Appendix  E  4. 

HARBORS  ON  LAKE  ONTARIO  AND  THE  RIVER  SAINT  LAWRENCE. 

Officers  in  charge,  Major  N.  Bowen,  Corps  of  Engineers,  to  Novem- 
ber, 1870 ;  Lieutenant  B.  D.  Greene,  Corps  of  Engineers,  to  January^ 
1871 ;  and  Major  John  M.  Wilson,  Corps  of  Engineers,  since-  tftut  month. 

1.  Olcott  HarboVj  mouth  of  Eighteen-Mile  Creekj  yew  York. — During  the 
fiscal  year  the  east  pier  has  been  extended  150  feet,  making  its  total 
length  588  feet,  and  the  west  pier  180  feet,  making  its  length  G98  feet. 

GNmber  and  stone  were  purchased  in  the  winter  for  the  prosecution  of 
the  work  in  the  spring.  During  the  present  season  it  is  proposed  to  add 
140  feet  to  the  east  and  90  feet  to  the  west  pier. 

To  complete  the  project  will  require,  in  addition  to  the  above,  that 
each  pier  be  further  exendeil  180  teet,  and  that  57,000  cubic  yards  of 
material  be  removed  by  dredging ;  the  whole  at  a  cost  of  $35,000. 

Amount  appropriated  by  act  of  July  11, 1870 $10, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 5, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871..: 9,966  50 

AmoQDt  available  July  1, 1871 6, 501  28 

Amoant  required  for  fiscal  year  ending  June  30,.  1873 35, 000  00 


(See  Appendix  F  1.) 
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2.  OaJc- Orchard  Harbor^  Ketc  Yorlc, — During  tbe  last  season  270  lineal 
feet  of  pier  was  built — 150  feet  on  the  prolongation  of  the  east  pier,  and 
120  feet  on  that  of  the  west.  During  the  winter  stone  and  plank  Avere 
purchased  for  this  season's  work. 

In  May,  1871,  contracts  were  made  for  the  completion  of  the  piers  and 
for  dredging  the  channel.  Work  was  resumed  on  the  piers  June  12, 
1871,  and  two  cribs  were  placed  in  position  and  sunk  by  the  close  of  the 
fiscal  year. 

Inuring  the  present  season  it  is  proposed  to  add  180  feet  to  the  west 
pier  and  120  feet  to  the  east,  and  to  dredge  a  channel  150  feet  wide  to 
the  deep  waters  of  the  lake. 

Amount  on  hand  July  1,  1870 $8,  732  91 

Amount  appropriated  by  act  of  July  11,  1870 8, 0(M)  00 

Amount  appropriated  by  act  of  March  3,  1871 10, 000  00 

Amount  expended  during  the  fiscal  year  ending  June'  30, 

1871 10,998  36 

Amount  available  July  1, 1871. 15,  T64t  55 

Amount  required  for  fiscal  year  ending  Jun6  30,  1873 2, 500  00 

(See  Appendix  F  2.) 

3.  Charlotte  Harbor^  mouth  of  Oenesee  Rirer,  New  York, — During  the 
year  the  east  pier  luvs  been  put  in  order  by  sinking  two  cribs  at  the  outer 
end  and  raising  the  superstructure  for  a  distance  of  285  lineal  feet.  The 
west  pier  has  been  repaired  at  various  places,  and  the  superstructure 
raised  for  a  distance  of  230  lineal  feet. 

No  further  work  will  be  done  this  season,  but  next  spring  the  deck- 
plank  and  part  of  the  superstructure  will  be  renewed  on  the  west  pier, 
if  found  necessary. 

Amount  appropriated  by  act  of  July  11,  1870    $12, 000  00 

Amount  approi)riated  by  act  of  March  3, 1871 10, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 9, 141  67 

Amount  available  July  1,  1871 12, 858  33 

(See  Appendix  F  3.) 

4.  Fultneyville  Harbor,  J^ew  YorJc, — No  funds  being  available  at  the 
opening  of  the  season  of  1870,  work  was  not  commenced  until  late  in. 
the  fall.  Three  cribs  have  been  prepared,  ready  to  sink,  and  it  is  pro- 
posed to  complete  by  contract  this  season  180  feet  of  the  breakwater 
extending  from  the  west  shore. 

Amount  appropriated  by  act  of  July  11,  1870 $5, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 5, 000  00 

Amount  expended  during  fiscal  year  ending  June  30,  1871.  1,  023  51 

Amount  available  July  1,  1871 8, 976  49 

Amount  required  for  fiscal  year  ending  June  30, 1873 23, 850  00 

(See  Appendix  F  4.) 

5.  Bi^  Sodus  Bay,  New  Yorlc. — During  the  year  the  light-house  crib 
has  been  repaired,  125  feet  of  work  south  of  that  crib  overhauled  and 
leveled,  the  shore  end  of  the  west  pier  repaiied,  and  312  feet  of  the 
east  breakwater  rebuilt. 

The  funds  on  hand  will  not  admit  of  operations  this  season.    The  sum 
of  $45,000  will  be  required  for  dredging  the  channel,  finishing  the  east 
breakwater  ami  making  all  neces^iy  repairs,  which  could  be  profitably 
expended  during  the  next  fiscal  year. 
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Amount  on  hand  July  1,  1870 $945  39 

Amount  appropriated  by  act  of  July  11,  1870 6, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 4,  733  64 

Amount  available  July  1, 1871 1, 211  75 

Amount  required  for  fiscal  year  ending  June  30, 1873 45, 000  00 

(See  Appendix  F  5.) 

6.  Harbor  of  LittU  Sodus,  New  TorJc. — During  the  year  256  feet  of  the 
west  pier  have  been  levelled  up  and  filled  with  stone,  and  210  feet  of 
cribs  sunk,  and  100  feet  of  superstructure  completed  on  the  breakwater 
joining  the  pier  with  the  west  shore. 

During  the  present  season  it  is  proposed  to  build  a  pier-head  for  a 
light,  to  level  up  the  pier  for  a  distance  of  350  feet,  to  complete  the  break- 
water to  the  west  shore,  and  to  dredge  a  channel  200  feet  wide  and  12 
feet  deep  at  mean  low  water. 

Amount  on  hand  July  1, 1870 $69  48 

Amount  appropriated  by  act  of  July  11,  1870 5, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 15, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 4,775  93 

Amount  available  July  1,  1871 15, 293  oo 

Amount  required  for  fiscal  year  ending  June  30, 1873 22, 500  00 

(See  Appendix  F  6.) 

7.  Harbor  of  Oswego,  New  TorJc. — During  the  fiscal  year  the  pier  run- 
ning out  from  the  light-house  has  been  completed,  437  feet  of  super- 
structure having  been  built.  The  old  breakwater  was  fully  repaired  last 
sea«ou,  and  one  crib  constructed  for  the  new  outer  breakwater. 

Contracts  have  been  made  for  the  repair  of  the  old  pier,  which  had 
been  badly  damaged  during  the  winter,  for  a  breakwater  in  the  angle 
near  the  light-house,  and  for  stone  and  labor  on  the  new  outer  break- 
water.   Work  is  progressing  satisfactorily  on  all  of  these. 

During  the  present  season  it  is  proposed  to  complete  the  repairs  of  the 
old  breakwater,  to  build  a  short  breakwater  in  the  angle  near  the  light- 
house, and  to  c(fti8truct  about  600  feet  of  the  now  breakwater  for  the 
outer  harbor. 

The  board  of  engineer  officers  that  had  submitted  a  plan  in  March, 
1870,  for  increased  harbor  facilities  at  this  place,  was  reconvened  in 
May  last  to  take  into  consideration  the  proper  application  of  the  appro- 
priation for  this  puri)ose  in  the  act  of  March  3,  1871 — the  question  being 
whether  the  breakwater  should  be  commenced  at  the  western  end,  where 
it  connects  with  the  shore,  or  at  the  east  end  opposite  the  entrance  to 
the  harbor. 

.  The  town  of  Oswego,  however,  ha^ing  requested  that  the  breakwater 
be  commenced  at  its  western  end,  because  aifording  the  additional  har- 
bor room  so  pressingly  needed  at  an  earlier  day  than  if  commenced  at 
the  eastern  end,  the  board  recommended  that  this  request  be  acceded 
to.  This  recommendation  was  approved  by  you,  and  the  work  was 
commenced  accordingly  at  the  western  end. 

Amount  on  hand  July  1, 1870 $58, 149  89 

Amount  appropriated  by  act  of  March  3,  1871 100, 000  00 

Amount  allotted  from  "  examinations  and  surveys,'^  &c 6, 000  00 

Amount  expended  during  the  fiscal  vear  ending  June  30, 
1871 , ai^Q^I  ^ 
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Amount  available  July  1,  1871 $126, 192  51 

Amount  required  for  fiscal  .year  ending  June  30, 1873 30<l,  (MK)  00 

(See  appendixes  F  7  and  F  8.) 

8.  Harbor  of  Ogdenshurgh,  Kew-Yorlc, — During  the  year  dredging  has 
been  carried  on  in  the  Oswegatchie  River  below  the  bridge,  and  in  the 
St.  Lawrence,  in  the  channel,  parallel  to  the  city  docks ;  2,952  cubic  yards 
of  material,  hard  to  dredge,  have  been  removed  from  the  Oswegat<;hie  ; 
and  8,814  cubic  yards  of  similar  material,  and  57,437  cubic  yards  of 
clay,  sand,  saw-dust,  &c.,  from  the  St.  Lawrence  channel.  During  the 
present  working  season  it  is  proposed  to  remove  a  boulder  from  the 
channel  of  the  Oswegatchie,  and  to  dredge  such  a  portion  of  the  St. 
Law  rence  channel  as  the  funds  on  hand  will  admit. 

Amount  on  hand  July  1, 1870 85, 394  89 

Amount  appropriated  by  act  of  July  11,  1870 15, 0(K)  00 

Amount  appropriated  by  act  of  jVIarch  3,  1871 25, 000  00 

Anion  nt  expended  during  the  fiscal  vear  ending  June  30, 

1871 20, 394  89 

Amonnt  available  July  1, 1871 25,  000  00 

Amount  required  for  fiscal  year  ending  June  30, 1873 10, 000  00 

(See  Appendix  F  9.) 

EXA3IINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

Mouth  of  Salmon  River,  Port  Ontario,  New  York. — A  survey  of  this 
locality  vms  made  by  Lieutenant  B.  D.  Greene,  Corps  of  Engineers,  in 
compliance  with  the  act  of  July  11,  1870. 

A  special  report  upon  a  survey  of  this  locality,  made  in  compliance 
with  a  resolution  of  Congress  of  January  17, 1808,  will  be  found  printed 
in  Ex.  Doc.  H.  11.  Ko.  119,  Fortieth  Cougiess,  second  session,  and  also 
in  my  annual  report  of  October  20, 18C8. 

With  this  report  an  estimate  was  submvtted  of  $209,000  as  the  prob-. 
able  cost  of  closing  the  present  channel  and  cutting  a  new  one  200  feet 
wide  and  12  feet  deep  through  the  sand-spit  at  Wj^id  Gap,  and  for 
dredging  out  the  middle  of  Selkirk  Pond  to  10  feet,  to  give  harbor  room. 

In  the  report  now  submitted,  the  engineer  otficer  in  charge  omits  the 
item  of  dredging  Selkirk  Pond  and  makes  other  modifications,  which 
reduce  the  estimate  to  $113,000. 

As  it  does  not  appear  that  the  wants  of  commerce  and  navigation 
require  the  construction  of  a  harbor  of  any  considerable  magnitude, 
this  estimate  is  limited  to  an  improvement  which  shall  enable  vessels 
to  pass  readily  into  and  out  of  the  river. 

(See  Appendixes  F  10  and  F  11.) 

HARBORS  ON  LAKE  CHAMPLAIN. 

Officer  in  charge,  Lieutenant  Colonel  John  Newton,  Corps  of  Engi- 
neers. 

1.  Flattsburgh  Harbor,  New  Torh — During  the  year  one  crib  94  feet 
long  and  25  feet  wide  has  been  sunk  and  filled  with  stone,  and  another 
crib,  150  feet  long  and  25  feet  wide,  has  been  commenc*ed,  making  an 
addition  to  the  breakwater  of  224  feet  in  a  northeasterly  direction. 

The  work  ia  done  by  contract.  An  appropriation  of  t23,000  will  be 
required  for  the  next  fiscal  year  in  oidet  to  complete  the  breakwater, 


^  REPORT   OF  THE  CHIEF   OF   ENGINEERS.  53 

and  likewise  to  protect  the  beach  from  erosiou  and  x)revent  the  harbor 
hx>m  shoaling. 

Amount  on  hand  July  1,  1870 ! $580  85 

Amount  appropriated  by  act  of  July  11,  1870 10, 000  00 

Amount  appropriated  by  act  of  March  3^  1871 *. 15, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 6,169  30 

Amount  covered  into  Treasury.  - .  • 680  So 

Amount  available  July  1, 1871 18, 830  70 

Amount  required  for  fiscal  year  ending  June  30, 1873 -  23, 000  00 

(See  Appendix  G  1.) 

2.  Burlington  Harbor^  Vermont — During  the  year  the  breakwater  has 
been  extended  in  a  northerly  direction  171  feet,  the  extension  being  in 
two  cribs,  each  30  feet  in  \^idth.  These  cribs  will  have  the  superstruct- 
ure constructed  during  the  present  season.  Two  cribs,  likewise  during 
this  season,  are  being  constructed,  which  will  extend  the  breakwater  in 
a  southerly  direction  217  feet. 

The  work  is  done  by  contract. 

In  view  of  the  large  extension  of  breakwater  needed  in  both  a  north- 
erly and  southerly  direction,  an  appropriation  of  $00,000  for  the  con- 
struction of  about  450  feet  of  breakwater  can  be  profitably  expended 
during  the  next  fiscal  year. 

Amount  on  hand  July  1, 1870 85, 162  14 

Amount  appropriated  by  act  of  July  11,  1870 25, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 30, 000  00 

Amount  received  from  siale  of  bolts .- 263  08 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 18,823  21 

Amount  deposited  in  Treasury 168  44 

Amount  available  July  1, 1871 41, 434  47 

Amount  required  for  fiscal  year  ending  June  30, 1873 60, 000  00 

See  Appendix  O  2.) 

IMPROVEMENT  OP  THE  UPPER  MISSISSIPPI,  OF  THE  MINNESOTA  AND 
ILLINOS  RWERS,  OP  THE  DES  MOINES  AND  BOCK  ISLAND  RAPIDS, 
AND  PRESERVATION  OF  THE  FALLS  OF  SAINT  ANTHONY. — CONSTRUC- 
TION OF  THE  ROCK  ISLAND  BRIDOE.     ' 

Officer  in  charge,  Colonel  John  N.  Macomb,  Corps  of  Engineers,  hav- 
ing under  hip  immediate  orders,  Captains  W.  H.  H.  Benyaurd,  A.  H. 
Bambam,  and  A.  Stickney,  Corps  of  Engineers. 

(The  improvement  of  the  Des  Moines  and  Kock  Island  Bapids  and  of 
the  Illinois  Biver  were  in  charge  of  Lieutenant  Colonel  J.  H.  Wilson 
until  September  30,  1870.) 

1.  Dredge  and  Snag-Boats  on  the  Upper  Mississippi. — ^The  steamers 
Montana  and  Caffrey  have  rendered  good  service  in  dredging  and  snag- 
ging  between  Bock  Island  Bapids  and  St  Paul.  During  the  present 
season  the  necessity  of  having  boats  of  a  lighter  draught  has  been  made 
mofe  manifest  by  the  low  water,  which  has  impeded  the  work  at  the 
time  whea  it  was  most  needed.  The  officer  in  charge  suggests  an  appro- 
priation for  one,  if  not  more,  lighter  draught  boats  for  dredging  a  chan- 
nel aa  fiur  up  as  St.  Paul  at  the  lowest  known  stage  of  water. 

Amount  appropriated  by  act  of  Julv  !!<  1870 $30, 000  00 

Amount  mnq^riated  by  act  of  March  3, 1871 42,000  00 
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Amount  expended  during  fiscal  year  ending  June  30,  1871.  $32,935  86 

Amount  available  July  1, 1871 47, 000  00 

Amount  required  for  fiscal  year  ending  June  30, 1873 72, 000  00 

(See  Appendix  H  1.    (1) 

2.  Improving  Minnesota  River. — The  work  of  removing  snags  from  the 
channel  of  this  river  was  resumed  on  the  4th  September  at  Le  Sueur 
and  continued  up  the  stream  some  ten  miles.  During  the  winter  a  party 
was  employed  between  Patterson's  Rapids  and  Sacred  Heart  Creek  in 
removing  boulders.  The  work  was  carried  on  under  an  agreement 
with  Mr.  ^.  A.  Hooper,  upon  the  terms  of  his  contract  of  a  former  j'ear. 

Amount  appropriated  by  act  of  July  1, 1870 . .  $10, 000  00 

Amount  appropriated  by  act  of  March  3,  1871  10, 000  00 

Amount  expended  during  fiscal  year  ending  June  30, 1871 . .       9, 903  56 

Amount  available  July  1, 1871 10,096  44 

Amount  required  for  fiscal  year  ending  June  30, 1873 15, 000  00 

(See  Appendix  H  2.) 

3.  Improvement  of  Illinois  River, — During  the  'last  fiscal  year  opera- 
tions on  this  river  were  confined  to  carrying  out  the  modified  project 
referred  to  in  my  last  annual  report,  viz:  to  make  an  open  channel  navi- 
gation with  a  minimum  depth  of  4  feet.  It  is  reported  that  this  depth 
will  fully  meet  all  the  requirements  of  the  commerce  of  the  river  until 
the  proposed  enlarged  canal  is  ready  for  use. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  under  the 
contract  of  F.  D.  Van  Wagenen,  for  dredging  between  Henry  and  Cop- 
peras Creek.  The  result  under  the  contract  has  been  a  channel  of  5 
feet  from  Henry  to  Peoria,  thirty-seven  miles,  and  one  of  4  feet  for  fifteen 
miles  farther,  and  a  channel-way  for  a  7-foot  navigation,  reaching  to 
Copperas  Creek,  is  now  prepared  if  the  dam  be  raised  6  inches  higher 
than  first  proposed. 

During  the  year  a  second  contract  was  entered  into  for  continuing  the 
dredging  of  bars,  &c.,  and  the  work  ha«  been  in  progress  since  January. 

An  estimate  for  the  completion  of  the  work  in  accordance  with  the 
present  plan,  i.  6.,  to  make  a  channel  150  feet  wide  and  4J  feet  deep  in 
excavation,  with  dams  to  confine  the  water  when  required,  amounting 
to  $292,000,  is  submitted  in  detail  in  the  report  of  the  assistant  in 
local  charge  of  the  work.  Of  this  amount  $150,000  could  be  profitably 
expended  during  the  next  fiscal  year. 

Amount  appropriated  by  act  of  July  11, 1870 $100, 000  00 

Amount  expended  during  fiscal  year  ending  June  30, 1871^      26, 270  10 

Amount  available  July  1,  1871 73, 729  90 

Amount  required  for  fiscal  year  ending  June  30, 1873 150, 000  00 

(See  Appendix  H  Z.) 

4.  Improving  Des  Moines  Rapids. — During  the  past  fiscal  year  work 
upon  this  improvement  has  been  confined  to  excavation  of  earth  and 
rock  from  prism  of  canal,  making  embankment  with  a  protecting  riprap 
wall,  and  to  the  constniction  of  lower  and  middle  locks.  Work  upon 
the  guard-lock  or  Montrose  channel  has  not  yet  been  commenced. 

A  portion  of  the  appropriation  of  $400,000,  made  July  11, 1870,  was 

applied  to  the  section- work  of  the  canal  at  such  points  as  the  engineer 

deemed  best,  regard  being  had- to  the  condition  of  the  embankment  and 

its  capacity  to  resist  the  action  of  the  river-current  during  the  high 
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stages  of  the  water.  FortuDately  no  trouble  was  experieuced  on  this 
scoiv. 

lumiediatoly  upon  tlie  passage  of  the  act  of  January  18,  1871,  appro- 
priating $341,000,  work  upon  the  prism  of  the  canal  was  resumed.  The 
engineer  in  local  charge  reports  that  he  has  "endeavored  to  push,  with 
all  the  speed  compatible  with  good  work,  the  riprap  wall  of  the  em- 
bankment, in  order  that  it  (the  embankment)  may  be  protected  from  the 
effects  of  the  ice  during  the  coming  winter.  In  this  I  have  succeeded 
and  have  raiseil  •  •  the  embankment  so  as  to  have  it  safe 
from  an  overflow  from  anything  but  unusually  high  water.  I  have  also 
completed  the  riprap  wall  on  all  portions  of  the  line  where  the  embank- 
ment was  old  and  well  settled." 

The  contract  for  work  on  the  lower  lock  expiring  October  20, 1870, 
the  oflicer  in  charge  employed  a  small  force  to  ])lace  the  lock  in  a  con- 
dition to  st^nd  the  winter.  On  the  passage  of  the  act  of  March  3, 1871, 
appropriating  $250,000  for  this  improvement,  steps  were  at  once  taken 
to  resume  work,  proposals  were  invited  and  contracts  made  for  the  lower 
and  the  middle  locks.  The  engineer  reports  that  up  to  the  close  of  the 
tiscal  year  the  work  progressed  in  a  very  satisfactory  manner. 

The  conti-acts  for  stone  used  in  the  construction  of  the  locks  having 
expired  August  26,  1871,  the  balance  required  during  the  remaining 
portion  of  the  working  season  of  that  year  was  obtained  by  purchase 
in  open  market. 

Proposals  were  invited  May  15,  and  contract  made  July  1, 1871^  for 
stone  for  lower  lock,  and  a  contract  has  been  entered  into  for  supplying 
cement  for  both  locks.  During  the  year  all  the  castings  and  timber  for 
the' lock-gates  have  been  furnished  and  the  contracts  completed. 

For  further  details  in  regard  to  the  prosecution  of  this  work  of  inir 
provement,  attention  is  invited  to  the  reports  of  the  officers  in  charge, 
General  J.  U.  Wilson  for  the  first  quarter  of  the  fiscal  year,  when  he 
was  relieved  by  the  officer  now  in  charge,  Colonel  J.  N.  Macomb.  These 
reports  are  transmitted  herewith. 

Amount  appropriated  by  act  of  July  11, 1870 $400, 000  00 

Amount  appropriated  by  act  of  Jauu^ary  18,  1871 341, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 250, 000  00 

Totid 99 1, 000  00 

Amount  expended  during  fiscal  year  ending  June  30, 1871, 

(General  Wilson) ; 220, 000  00 

Amount  ex|)ended  during  fiscal  year  ending  June  30, 1871, 
(Colonel  3Iacomb) 481,944  06 

Balance  available  July  1, 1871 289, 055  94 

The  engineer  officer  in  charge  reports  that  this  amount  will  be  ex- 
pended during  the  working  season  of  1871,  in  fulUllment  of  contracts, 
for  work  on  the  prism  and  locks,  and  for  contingencies.  He  asks  for  an 
appropriation  for  the  completion  of  the  canal  of  $1,000,000. 

The  details  upon  which  this  estimate  is  based  were  not  transmitted 
by  the  officer  in  charge,  and  owing  to  the  late  day  at  which  his  report 
has  been  received,  I  have  not  been  able  to  procure  them  in  season  to 
be  forwarded  with  this  report. 

(See  Appendixes  H  4  and  H  1,  (2.)    • 

5.  IwffiHitg  BiKk  Island  Eapuls. — ^During  the  first  quarter  of  the 
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fiscal  year  operations  were  coufined  to  the  removal  of  isolated  patches 
and  debiis  by  the  chisel-b(5at8,  and  to  the  removal  of  the  obstructions 
caused  by  the  cofferdams  which  were  laid  at  the  commencement  of  the 
work.  The  engineering  party  was  engaged  in  testing  levels  for  the  pur- 
pose of  verifying  work  done. 

Under  the  appropriation  of  July  11,  187X),  proposals  were  invited  and 
contract  awarded;  but,  owing  to  the  death  of  the  contractor,  great 
delays  ensued,  resulting,  however,  in  a  re-letting  of  the  work.  The  offi- 
cer in  charge  repoits  that  he  has  reason  to  believe  that  there  will  be  no 
time  lost  in  the  completion  of  the  work. 

Immediately  on  the  signing  of  this  contract,  work  was  commenced  at 
Smith's  Chain  ;  a  coffer-dam  950  feet  by  250  was  completed,  and  on  Sep- 
tember 1, 1871,  the  assistant  in  local  charge  reports  the  excavation  in 
the  pit  in  a  fair  state  of  progress ;  and  work  was  begun  on  a  second 
coffer-dam,  at  the  "  opening  of  Smith's  Chain."  On  the  completion  of 
work  at  Smith's  Chain  it  is  contemplated,  before  the  close  of  naviga- 
tion, to  improve  patches  between  Sycamore  and  Smith's  "Chains,  and 
those  near  Crab  Island  and  St.  Louis  Chains. 

For  perfecting  this  improvement  and  meeting  all  probable  contingen- 
cies in  closing  up  the  work,  such  as  clearing  out  all  patches  of  rock 
between  the  places  already  improved,  &c.,  the  officer  in  charge  asks  for 
an  appropriation  of  $100,000. 

Amount  appropriated  by  act  of  July  11, 1870 $150, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 150, 000  00 

Amount  expended  during  fiscal  year  ending  June  30, 1871.  8, 989  56 

Amount  available  July  1,  1871 273, 000^  00 

Amount  required  for  fiscal  year  ending  June  30, 1873 100, 000*  00 

(See  Appendix  H  5.) 

6.  Preservation  of  the  Falls  of  St.  Anthony. — The  work  of  closing  the 
tunnel  was  commenced  during  the  fiscal  year,  and  progressed  favorably 
until  cold  weather  set  in.  The  balance  of  appropriation  was  to  be 
applied  to  building  the  apron  for  the  protection  of  the  falls. 

At  the  opening  of  the  present  season,  work  was  resumed  at  the  tun- 
nel, and  has  progressed  favorably.  Just  after  the  close  of  the  fiscal 
year  certain  newlj'-discovered  weak  points^  were  developed,  which 
caused  a  diversion  of  the  labors  of  the  worlcing  party,  and  with  the 
well-directed  efforts  of  the  assistant  the  havoc  threatened  by  this 
new  danger  was  averted.  Surveys  of  these  weak  points  are  now  in 
progress. 

The  officer  in  charge  reports  that  estimates  for  the  further  prosecu- 
tion of  this  work  will  depend  upon  the  results  of  the  surveys  and  exam- 
inations above  referred  to. 

Amount  api)ropriated  by  act  of  July  11,  1870 $50, 000  00 

Amount  appropriated  by  act  of  March  3,  1871  .   50, 000  00 

Amount  expended  during  fiscal  year  ending  June  30,  1871.  •  61, 425  00 
Amount  available  July  1,  1871 38, 574  17 

(See  Appendix  H  6.) 

7.  Eock  Island  Bridge. — The  two  divisions  of  this  work  have  beea 
under  the  immediate  charge  of  Captain  Benyaurd,  in  charge  of  the 
superstructure,  and  Captain  Stickney,  of  the  substructure. 

TJ)e  completion  of  the  superstructure  has  met  with  unexpected  delay 
on  the  part  of  the  contractors  in  the  manufactui-e  of  the  iron- work 
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Extopaion  of  time  was  granted  tliera,  and  the  entire  work  will  probably 
be  completed  during  the  current  fiscal  year. 

The  substructure  has  progi^essed  favorably,  and  the  unfinished  pier 
and  abutments  will  be  completed  in  ample  time  for  the  superstructure. 

The  joint  resolution  in  relation  to  this  bridge,  approved  July  20, 
1808,  requires  that  the  exi)enditures  by  the  United  States  for  the  con- 
struction of  this  bridge  shall  not  exceed  one  million  of  dollars.  This 
sum  has  been  appropriated,  and  the  officer  in  charge  reports  that  he 
has  no  doubt  it  will  be  ample  for  the  completion  of  the  work. 

Amount  available  July  1,  1870 $508, 986  47 

Amount  appropriated  by  act  of  July  11, 1870 300, 000  00 

898, 986  47 
Amount  expended  during  fiscal  year  ending  June  30, 1871 .     169, 748  60 

Amount  available  July  1, 1871 729,237  87 

(See  Api)endix  H.7.) 

EXA3IINATI0NS  AND  SURVEYS. 

The  survey  of  a  ship-canal  route  from  Hennepin,  on  the  Illinois 
River,  to  Kock  Island,  on  the  Mississippi,  via  Geneseo,  hiis  been  made 
under  the  orders  of  Colonel  Macomb,  in  compliance  with  the  act  of  July 
II,  1870,  showing  a  length  for  such  a  canal  of  sixty-five  miles,  with  a 
navigable  feeder  from  Kock  River,  at  Dixon,  of  thirty -eight  miles. 

Estimates  are  made  for  a  ship-canal  160  feet  wide  and  7  feet  deep, 
with  locks  350  by  75  feet,  and  for  a  navigable  feeder,  amounting  to 
♦12,500,000. 

For  a  commercial  canal  60  feet  wide  and  6  feet  deep,  with  locks  150 
by  21  feet,  the  estimated  cost,  including  feeder,  is  $3,900,000. 

Examinations  .above  the  Falls  of  St.  Anthony,  and  between  that  and 
the  mouth  of  Minnesota  River,  and  also  of  the  Minnesota  River,  have 
also  been  made  this  season. 

(See  Appendix  H  8.) 

IMPROVEMENT  OF  THE  MISSISSIPPI,  MISSOURI,  AND  ARKANSAS  RIVERS, 
AND  OP  RIVERS  IN   THE  STATE  OF  ARKANSAS. 

Officer  in  charge,  Lieutentant  Colonel  W.  F.  Raynolds,  Corps  of  Engi- 
neers, who  has  under  his  immediate  orders  Captains  C.  R.  tSuter  and  C. 
J.  Allen,  Corps  of  Engineers. 

The  removing  and  destroying  snags,  cutting  trees  to  prevent  the  for- 
mation of  snags,  and  dredging  bars  in  these  streams  was  continued 
during  the  year.  Four  boats  operated  in  the  Missouri  River,  from  St. 
Joseph's  to  the  mouth  of  the  river,  until  November,  and  renewed  opera- 
tions in  June,  and  have  since  continued  work  between  Omaha  and  the 
mouth. 

Operations  in  the  Mississippi,  last  summer  and  autumn,  extended 
from  Keokuk  to  Vicksburgh,  and  in  the  Arkansas  as  far  up  as  Illinois 
Bayon.  One  of  the  snag-boats  worked  in  the  White  River,  clearing 
that  stream  of  the  most  troublesome  snags  as  far  up  as  Des  Arcs. 
Bouts  will  be  sent  to  the  Ouachita,  St.  Francis,  White,  Black,  and  Lit- 
tle Bed  Bivers  at  the  close  of  the  autumn. 

Of  the  nag-boats  now  on  hand  but  one  is  suited  for  operations  in  the 
Rmaller  wlieeme  during  low  water,  and  the  officer  in  charge  recommends 
tlie  coostniotion  of  two  additional  boats  of  light  draught. 
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In  a  commnnication  from  him  of  the  19th  October,  f see'  Api)enjlix  I 
13,)  Lieuteuant  Colonel  Raynolds  urgently  recommends  that  in  rebnild- 
ing  the  hulls  of  the  large  snag-boats,  which  must  soon  be  commenced, 
iron  should  be  used,  by  which  their  draught  can  be  reduced  from  4J  feet 
to  2J  feet,  and  their  efficiency  be  very  much  increased.  For  carrying  this 
proposition  into  efitect  he  submits  an  estimate  of  $150,000  for  three  of  the 
boats. 

Table  showing  the  work  done  by  United  Statet  dredge  and  snag  boats  during  the  fiscal  year 

ending  June  30,  1871. 


Bate. 


From  July  99  to  December  17, 18^0. 


From  Anf^ust  9, 1870,  to  January 
21, 1871.    ■ 

From  Anpist  3  to  December  SI, 

1670 ;  and  Jnue  13  t<}  30,  1871. 
Fn>m  AnguAt  10,  1870,  to  January 

16,  1871;  and  from  May  31  to 

June  14.  1871. 
From  July  28  to  November  19, 1 870 ; 

and  from  June  17  to  30, 1871. 


Total 


Name  of  boats. 


RE.De  RuBsy. 


S.  H.  Long. 


J.  J.  Abert. 
S.  Thayer. . 


Ootavia 


Rivers. 


sippi 
iri... 


MiHsissi 
Miasou 

White 

MinsiRsippi 
MisHoun . . . 
Arkansas . . 


"3 


959 


COD 


^t!srrP':'.::Ji{>.>87 


MiHsisHippi 

MiBHOun. 

Arkansas 

MiAsonri )  |  C 

Mississippi  ...  >  f 


3,507 


•S3 


24,193 


14,055 
8,458 
4,138 


Si 
52 


1,162 


5,533 
4,380 


798 


5,899 


50, 845  i  17,  774 


14 


Sd 


53 


Amount  appropriated  by  act  of  July  11, 1870 

Amount  appropriated  by  act  of  March  3,  1871 

Amount  expended  from  July.  12, 1870,  to  June  30,  1871. . 

Amount  available  July  1,  1871 

Amount  required  for  fiscal  year  ending  June  30, 1873  ... . 


$150, 000  00 
150,000  00 
181,341  91 
141, 1G9  97 
750,000  00 


(See  Appendix  1 1.) 

2.  Improvement  of  the  Whiter  Blacky  and  Little  Red  Rivers^  Arkansas. — 
The  act  of  Congress  of  March  3, 1871,  appropriates  $10,000  for  this  pur- 
pose. The  lightest  draught  snag-boat  of  the  fleet  will  be  sent  into  these 
streams  as  soon  as  it  can  be  spared,  from  its  work  on  the  Missouri  and 
Arkansas.  But  this  appropriation  can  only  keep  it  at  work  for  about 
two  months,  during  which  it  can  do  but  comparatively  little  service. 

(Appendixes  I  9, 10,  and  11.) 

EXAMINATIONS  AND  SUKVEYS  FOR  IMPBOVEMENT. 

The  following  examinations  and  surveys  embraced  in  the  second  sec- 
tion of  the  act  of  July  11, 1870,  were  comi)leted  during  the  year : 

1.  At  St.  Louis  and  Alton  Harbors,  Mississippi  River,  between  Alton 
and  the  mouth  of  the  Maremec  River.  The  survey  of  the  Mississippi 
River  between  these  points,  including  the  harbor  of  St.  Louis,  was 
necessarily  incomplete,  owing  to  the  limited  time  and  funds  at  command. 
To  reach  a  satisfactory  conclusion  as  to  the  plan  for,  and  cost  of,  secur- 
ing a  permanently  improved  condition  of  the  Mississippi  River  within 
the  limits  named,  requires  the  thorough,  systematic  survej^  recommended 
by  Lieutenant  Colonel  Raynolds  and  his  assistant.  Captain  Allen. 

The  recommendations  of  Colonel  Raynolds  to  improve  the  harbor  at 
A.ltoD,  by  closing  the  channel  west  of  Ellis  Island,  oi)posite  Alton,  by  a 
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cheaply  constructed  dam ;  to  diminish  the  abrasion  of  the  river-banks 
opposite  the  mouth  of  the  Missouri  Kiver,  by  clearing  Mobile  Chute  and 
the  slough  west  of  Maple  Island  of  snags  and  other  obstructions  to  the 
free  flow  of  water,  and  to  diminish  the  scour  in  Sawyer's  Bend  by  clear- 
ing the  Pocket  Chute  of  similar  obstructions,  are  all  concuiTcd  in. 

The  re-opening  of  Cabaret  Slough  is  desirable,  but  until  the  detailed 
survey  recommended  is  made,  no  proper  project  for  this  or  for  other 
works,  except  those  named  above,  can  be  prepared. 

There  was  appropriated  for  the  improvement  of  the  Mississippi  River 
in  the  vicinity  of  St.  Ijonis,  in  1836,  815,000;  in  1837,  $35,000;  and  in 
1844,  $25,000;  in  all,  $75,000;  and  it  appears  from  a  statement  in  a 
report  to  th"fe  City  Council  of  St.  Louis,  in  1869,  that  the  city  had 
exi>ended  for  various  works  for  the  improvement  of  the  harbor,  up  to 
that  date,  $840,121. 

(See  Appendix  12.) 

A  detailed  survey  of  Cabaret  Slough  is  now  in  progress,  under  the 
immediate  charge  of  Captain  C.  J.  Allen,  Corps  of  Engineers. 

2.  At  Osage  River,  Missouri.    (See  Appendix  I  3.) 

3.  At  Ouachita,  Little  Missouri,  and  Petit  Jean  Rivers,  Arkansas. 
(See  Appendixes  I  4,  5,  and  6.) 

4.  Surveys  and  examinations  of  the  bars  and  other  obstacles  to  navi- 
gation of  the  Cache,  St.  Francis,  Little  Red,  White,  and  Black  Rivers, 
Arkansas.    (See  Appendixes  I  7,  8,  9, 10,  and  11.) 

The  following  examinations  and  surveys  directed  by  the  act  of  March 
3,  1871,  are  now  in  progress : 

1.  Survey  of  White  River  from  Buffalo  Shoals  to  the  mouth  of  James 
Fork,  Missouri. 

2.  At  Black  River,  Missouri,  to  Poplar  Bluff. 

3.  At  Current  River,  Missouri,  from  its  mouth  to  Van  Buren. 

4.  At  Fourche  la  Faive  River,  Arkansas. 

6,  At  Camden,  Arkansas,  to  Trinity,  Louisiana,  on  Ouachita  River. 

6.  At  Cuivre  River,  Missouri,  from  its  mouth  to  Moscow  Mills. 

7.  At  Bayou  Bartholomew,  from  its  mouth  to  the  Arkansas  State 
line. 

An  examination  and  survey  of  the  Mississippi  River  near  Vicksburgh 
has  been  made  by  Captain  C.  R.  Suter,  Cori)8  of  Engineers,  with  the 
vjew  of  determining  the  best  means  of  stopping  the  threatened  cut-oil 
in  the  river  in  that  vicinity.  One  of  the  eflects  of  such  cut-oflf  will  be 
to  transfer  the  city -landing  two  or  three  miles  below  its  present  posi- 
tion. 

The  evil  threatened  is  one  of  great  magnitude  to  Vicksburgh.  The 
report  was  submitted  to  Congress  March  6, 1871. 

(See  Appendix  1 12.) 

IMPEOVEMENT  OP  THE  OHIO  BIYEB. 

OflScer  in  charge,  Mtyor  William  B.  Merrill,  Corps  of  Engineers. 

Of  the  works  in  progress  at  the  commencement  of  the  fiscal  year  the 
dikes  at  Beaver  Shoals,  at  Rising  Sun,  and  at  Warsaw,  have  been 
finished.  The  dike  at  MedocBar  is  notciuite  completed,  the  contractor 
for  this  work  having  failed  to  complete  his  contract  in  the  specified 
time. 

Under  the  appropriation  of  July  11, 1870,  contracts  were  made  for 
building  a  dam  to  close  the  left  chute  of  the  river  at  Brnnot's  Island, 
near  Pittsburgh,  for  building  a  dike  at  Twin  Islands,  and  for  dredging 
at  Merriman's  Ripple  and  Deadman's  Island.     The  dike  at  Twins 
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has  been  built^  rdcL  tbe  dredging .  at  Deadman's  has  beea  completed. 
Ko  regular  snagging  operations  were  attempted  last  year,  but  a  num- 
ber of  dangerous  obstructions  were  removed  from  the  river,  iu  cases 
admitting  of  no  delay. 

Under  the  appropriation  of  March  3, 1871,  contracts  have  been  made 
for  extending  the  dike  at  the  lower  end  of  the  Upper  Twin,  and  for 
building  a  dam  to  close  the  left  chute  of  the  river  at  Marietta  Island. 
Contracts  have  also  been  made  for  the  services  of  two  light-draught 
steamboats  to  be  employed  in  removing  obstructions,  one  above  and  the 
other  below  the  falls. 

Detailed  surveys  of  places  requiring  immediate  improvement  are  being 
made,  to  furnish  data  for  the  economical  application  of  ftiture  appro- 
priations. 

The  officer  in  charge  urgently  recommends  that  larger  appropriations 
than  those  of  the  last  two  years  be  made  for  the  improvement  of  this 
great  river,  and  is  confident  that  the  sum  asked  for  can  be  expended 
with  the  greatest  advantage  during  the  ensuing  fiscal  year. 

Amount  on  hand  July  1, 1870 $40,547  61 

Amount  appropriated  by  act  of  July  11, 1870 50, 000  00 

Amount  appropriated  by  act  of  March  3, 1871  60, 000  00 

Allotted  for  surveys,  &c 3, 000  00 

Eeceived  from  sales 207  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 68,280  07 

Amount  available  July  1, 1871  75, 474  54 

Amount  required  for  fiscal  year  ending  June  30, 1873 : 

For  building  dams  above  the  falls $144, 500  00 

For  building  dams  below  the  falls 195, 000  00 

For  current  expenses  and  repairs 12, 000  00 

For  new  survey  and  inspection  steamer .  • 12, 000  00 

(See  Appendix  K  1.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

At  the  mouth  of  the  Muskingum  River^  Ohio^  in  compliance  with  act  of 
July  11, 1870. — ^The  object  of  this  examination  was  to  determine  defi- 
nitely the  long-agitated  question  as  to  which  of  the  two  channels  of  the 
Ohio  River  at  Marietta  Island  should  be  closed  in  the  improvement  of 
the  river  in  that  vicinity.  In  view  of  the  importance  of  the  subject  a 
board  of  engineer  officers  in  session  at  Cincinnati  were  instructed  to 
visit  and  report  upon  the  questions  involved,  and  in  concurrence  with 
their  opinion,  after  careful  consideration  of  the  subject,  directions  were 
given  for  building  a  low-water  dam  across  the  Virginia  channel  of  the 
river,  a  little  below  the  head  of  Marietta  Island. 

(See  Appendixes  K  2  and  K  3.) 

The  third  section  of  the  act  of  March  3, 1871,  provides  for  the  survey 
of  the  Monongahela  Eiver,  from  New  Geneva,  in  Pennsylvania,  to  Morgan- 
town,  in  West  Virginia,  and  also  a  survey  at  the  mouth  of  the  Licking 
Biver  as  a  harbor  of  refuge.  These  are  in  progress  under  the  charge 
of  Colonel  Merrill. 

WATER-GAUGES  ON  THE  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL  TRIBU- 
TARIES. 

Officer  in  charge^  Major  William  E.  Merrill,  Corps  of  Engineers. 
The  act  of  Congress  of  2l8t  January ^l^li^  OAx^tAd  the  establishment 
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of  water-gauges  at  the  following  points  on  the  Mississippi  River,  viz, 
St.  Louis,  Cairo,  Memphis,  Helena,  Napoleon,  l^\idence,  Vi<!ksburgh, 
Eed  River  Landing,  Baton  Rouge,  and  Carrollton  ;  and  at  the  following 
points  on  the  principal  tributaries,  viz,  at  Fort  Leavenworth,  on  the 
Missouri ;  Rock  Island,  on  the  Upper  Mississippi ;  Louisville,  op  the 
Ohio ;  Florence,  on  the  Tennessee  ;  Jacksonport,  on  the  White ;  Little 
Rock,  on  the  Arkansas,  and  Alexandria,  on  the  Red  River.  Owing  to 
the  continued  high  water  that  prevailed  throughout  the  remainder  of 
the  fiscal  year,  the  work  of  establishing  these  gauges  was  necessarily 
postiK)ned  until  the  annual  low-water  period.  They  will  all  be  estab- 
lishcKl  by  the  close  of  the  present  month. 

BRIDGING  THE  OHIO  RIVER. 

.  A  board  composed  of  Majors  G.  K.  Warren,  G.  Weitzel,  and  W.  B. 
Merrill,  Corps  of  Engineers,  was  constituted  in  compliance  with  the 
fifth  s^tion  of  the  act  of  July  11, 1870,  to  examine  all  bridges  now 
erectetl,  or  being  erected,  across  the  Ohio  River,  and  to  report  whether 
such  bridges  do  or  will  int^jrfere  with  the  free  and  safe  navigation  of  the 
river,  and  if  so,  what  modification  of  span  and  elevation  will  be  required 
to  prevent  obstruction.  Their  reports  upon  this  subject  will  be  found 
in  Appendix  K  4.  These  reports  were  transmitted  to  Congress  and 
printed. 

The  act  of  Congress  of  3d  March,  1871,  requires  the  Newport  and 
Cincinnati  bridge  to  be  so  constructed  that  the  channel  span  of  400  feet, 
as  then  located,  shall  have,  under  that  span,  a  clear  headway  at  low 
water  of  100  feet,  and  further  requires  the  bridge  to  fulfill  certain  other 
conditions.  The  bridge-company  having  submitted  to  the  Secretary  of 
War  a  modified  plan  of  the  bridge,  which,  upon  examination  by  the 
board  of  engineers  named  above,  having  been  found  to  conform  to  all 
the  requirements  of  the  act  of  Congress,  ytm  approved  the  plan  on  the 
23d  August  last,  and  the  bridge-company  was  duly  notified* thereof. 

niPRO\T:MENT  OF  THE  NAVIGATION  OF  THE  FALLS  OF  THE  OHIO,  AND 
ENLARGE3IENT  OF  THE  LOUISVILLE  AND  PORTLAND  CANAL — IMPROVE- 
MENT OP  THE  CUMBERLAND  RIVER. 

Officer  in  charge.  Major  G.  Weitzel,  Corps  of  Engineers. 

1.  Improvements  at  the  Falls  of  the  Ohio, — Since  the  last  annual  report 
the  work  under  contract  for  the  enlargement  of  the  entrance  to  the 
Louisville  and  Portland  Canal,  and  the  completion,  of  the  new  locks, 
has  l)een  nearly  completed.  The  guard-gates  at  the  head  of  the  canal 
have  been  completed. 

Section  No.  1  of  the  prism  of  the  canal  has  been  enlarged,  and  about 
one-half  the  work  on  the  enlargement  of  the  remainder  of  the  prism  has 
been  done. 

The  construction  of  the  new  side-walls,  where  the  old  side-walls  were 
removed  to  widen  the  canal ;  the  construction  of  a  passage  through  the 
draw  of  the  railroad-bridge  for  high  stages  of  water ;  the  coini)letion  of 
the  excavation  in  the  new  branch  of  the  basin ;  the  excavation  of  the 
ledge  of  rocks  at  the  foot  of  the  locks ;  the  construction  of  the  guide- 
wall  at  the  same  point,  and  the  construction  of  the  dam  from  the  head 
of  Sand  Island  to  the  Indiana  shore,  have  all  been  placed  under  con- 
tracty  aud  these  works  are  all  in  progress. 

The,  appropriation  of  $200,000  made  by  the  act  of  January  18, 1871, 
and  ^250,000  made  by  the  act  of  March  3, 1871,  will  be  expended  on 
tLese  works. 
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Amoant  estimated  as  the  coat  of  these  improvements  (see 

last  annual  report)  is $  1, 243, 5(K)  00 

Of  which  there  was  allotted  from  appropriations  of  1S6S 

and  1800 263, 200  00 

Appropriated  by  act  of  July  11,  1870 250, 000  00 

Appropriated  by  act  of  January  18,  1871 200, 0(K)  00 

Appropriated  by  act  of  March  3, 1871 250, 000  00 

Amount  still  required  to  complete  the  work 300, 000  00 

1,263,2(K)  (K) 
Excess  over  original  estimate 10,  700  00 

This  excess  the  officer  in  charge  thinks  attributable  to  the  insufficiency 
of  the  means  available  to  carry  on  the  work  with  greater  rapidity. 

Amount  received  during  the  fiscal  year $353, 200  00 

Expenditures  during  the  same  period 258, 830  23 

Remaining  July  1,  1871 450, 000  00 

Required  for  the  fiscal  year  ending  June  30,  1873,  and 
which  can  be  i)rofitably  expended,  and  which  will  com- 
plete the  work 300, 000  00 

(See  Appendix  L  1.) 

2.  Improvement  of  the  Cumberland  River  heloiv  Xashville,  Tennessee. — 
Contracts  have  been  entered  into  for  removing  the  old  pier-foundation 
at  Nashville,  and  for  removing  the  obstructions  at  Nashville  and  Gower's 
Island,  and  at  Ilarpeth  Shoals,  as  far  as  the  means  available  will  permit. 
The  preparations  for  doing  the  work  have  been  commenced,  and  the 
officer  in  charge  believes  that  if  the  stage  of  the  river  proves  to  be  favor- 
able the  work  will  be  completed  during  the  present  season. 

Amount  estimated  as  the  cost  of  this  work  (see  si)ecial 
re[)ort  survey  of  the  Cumberland  River,  of  ^January  20, 
1871) *248,821  00 

Appropriated  by  act  of  March  3,  1871 30, 000  00 

Amount  still  required 1 218, 821  00 

No  money  was  received  and  none  expended  during  the  fiscal  year. 

Remaining  July  1, 1S71 830, 000  00 

Required  for  the  fiscal  year  ending  June  30,  1873 218, 821  00 

(See  Appendix  L  2.) 

SURVEYS    AND  EXAMINATIONS  FOR  IMPROVEMENT. 

Under  the  provisions  of  act  of  July  11,  1870,  Major  Weitzel  was 
charged  with  the  survey — 

1.  Of  the  Cumberland  River,  from  its  mouth  to  the  head  of  naviga- 
tion.    (See  Api>endix  L  3.) 

2.  Of  the  Wabash  River,  from  its  mouth  to  the  town  of  Wabash, 
Indiana.     (See  Ai)pendix  L  4.) 

Reports  upon  the  progress  of  these  surveys  were  submitted  to  Con- 
gress in  February  last,  and  the  act  of  March   3,  1871,. directed  their 
completion. 
The  otiicer  in  charge  reports  that  t\i^  ^eld-work  of  both  will  be  com- 
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pleted  and  special  reports  sabmitted  in  time  to  be  laid  before  Congress- 
at  its  next  session. 

(See  Appendixes  L  5  and  L  6.) 

3.  Survey  of  the  French  Broad  River^  Tennessee^  in  compliance  with 
act  of  July  11,  1870.  This  was  completed  and  the  report  transmitted 
to  ('ongress  in  February  last. 

The  officer  in  charge  estimates  that  it  would  cost  not  less  than 
$150,000  to  make  this  river  navigable  for  steamboats  from  Dandridge 
to  its  mouth,  it  api)ears  from  his  report  that  the  trade  of  this  river  is 
small. 

(See  Appendix  L  7.) 

IMPROVEMENT  OF  THE  TENNESSEE  RIVER. 

Officers  in  charge,  Mjijor  G.  Weitzel,  Corps  of  Engineers,  to  May  24, 
1871,  since  which  time  Major  Walter  McFarland,  who  has  under  his 
immediate  orders  Captain  L.  C.  Overman  and  Lieutenants  J.  F.  Greg- 
ory and  Benjamin  D.  Greene,  Corps  of  Engineers. 

The  work  done  during  the  year  at  the  various  points  at  which  cpn- 
tracts  have  been  entered  into  is  as  follows : 

jRoH8*s  Tow  Head. — Nothing. 

Tumbling  Shoals, — Nothing. 

The  Neck, — About  4,000  cubic  yards  of  material  have  been  removed, 
which  nearly  completes  the  work  at  this  point. 

The  Pot — ^The  improvement  here  is  virtually  completed  so  far  as 
intended,  and  there  are  a  few  hundred  yards  of  gravel  still  to  be  re- 
move<l.    Boatmen  state  that  this  has  ceased  to  be  an  obstacle. 

Colbert  Shoals, — About  500  cubic  yards  of  rock  have  been  removed 
from  Uoop-pole  lieach,and  nearly  10,000  cubic  yards  of  rock  formed  into 
riprap  dams  between  Tow  Head  No.  1  and  the  left  bank,  and  at  the  foot 
of  Colbert  Shoals,  leaving  about  5,000  cubic  yards  yet  to  be  added  to 
them. 

Bee  Tree  Shoals. — About  2,000  cubic  yards  of  stone  have  been  formed 
into  a  riprap  dam,  which  nearly  compk'tes  it.  Souie  700  cubic  yards' 
of  rock  are  still  to  be  excavated  from  the  bed  of  the  channel.  Until 
the  efl'ects  of  the  improvements  now  being  made  in  this  part  of  the 
river  are  observed,  it  is  not  deemed  necessary  to  ask  for  any  further 
appropriation  for  them. 

An  examination  of  the  Tennessee  River  between  Chattanooga  and 
Kingston,  witii  a  view  to  its  improvement,  was  made  in  the  spring  of 
this  year,  and  a  project  for  the  a[>i)lication  of  the  allotment  of  $35,000 
to  this  part  of  the  river  presented  and  approved.    (See  Api)endix  M  1.) 

Since  the  close  of  the  fiscal  year,  proposals  were  advertised  for  thia 
work,  bat  owing  to  the  excessive  bids  received  they  were  rejected  and 
proi)osal8  again  invited. 

As  the  cost  of  completing  the  improvement  will  exceed  the  amount 
now  available,  an  additional  appropriation  of  $25,000  is  asked. 

Until  the  Muscle  Shoals  are  opened,  the  amount  of  commerce  bene- 
fited by  the  improvement  of  the  river  above  that  obstruction  will  not 
be,  comparatively,  very  great.  The  opening  of  these  shoals  to  naviga- 
tion would,  however,  wmvert  the  commerce  of  the  Upper  Tennessee 
trom  its  pireaeut  character  into  one  of  national  magnitude. 

EXAMINATIONS  AND  SURVEYS. 

The  loUowing,  directed  to  be  made  by  the  act  of  March  3, 1871,  are 
in  charge  of  M^or  McFarland  : 
1.  Tenmmm  Eiver^fram  BrowiCs  Ferry^  Alabamaj  to  Florence. 
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2.  Examination  and  survey  of  the  Cooaa^  Etowah^  and  Oostenaula  Rivers. 

3.  Canal  survey  from  the  Tennessee  to  the  Coosa. 

4.  Canal  survey  from  the  Etowah  to  the  Ocmul^gee. 

The  first  has  been  finished,  and  process  has  been  made  in  the  others, 
exceptiufi:  the  last,  but  the  officer  in  charjfe  expects  that  all  will  be  com- 
pleted and  reported  upon  by  the  end  of  the  calendar  year. 

Mr.  H.  C.  Fillebrown,  assistant  civil  engineer,  in  imme<liate  charge 
of  the  survey  of  the  Coosa  River,  was  drowned  on  the  11th  of  Aagust 
last,  at  the  rapids  of  theOQosa,  twenty  miles  below  the  crossing  of  the 
Selma  Railroad,  while  making,  in  company  with  Major  McFarlaud,  an 
examination  of  that  part  of  the  river  which  he  had  surveyed  last  sea- 
son. Mr.  Fillebrown  had  been  for  many  years  past  employed,  at  inter- 
vals, in  surveys  and  explorations  under  this  office.  His  intelligence, 
industry,  and  ability  in  the  performance  of  his  duties,  deserves  ac- 
knowledgment. 

IMPROVEMENT  OF  THE  MOUTH  OF  THE  MISSISSIPPI  RIVER— IMPROVE- 
MENT OF  BAYOU  TECHE,  LOUISIANA,  AND  OF  GALVESTON  HARBOR, 
TEXAS. 

Officers  in  charge,  Captain  C.  W.  Howell,  Corps  of  Engineers,  who 
has  under  his  immediate  orders  Lieutenants  H.  M.  Adams  and  E.  A. 
Woodruff,  Corps  of  Engineers. 

The  new  dredging  machinery  devised  by  Captain  Howell  was  attached 
to  the  dredge-boat ''Essayons,^  and  general  repairs  to  the  vessel  com- 
pleted before  the  15th  of  October,  1870.  The  outbreak  of  yellow  fever 
on  board  the  dredge-boat  greatly  delayed  further  operations  until  No- 
vember 19.  Only  four  days  of,  this  time  were  made  available  for 
dredging  on  the  bar  at  Southwest  Pass,  viz  :  October  31,  November  1, 
2,  and  3,  when  28J  hours'  work  resulted  in  the  excavation  of  about 
22,400  cubic  yards  of  the  bar  deposit  and  the  formation  of  a  channel 
across  the  bar  50  feet  wide  and  19  feet  deep. 

Until  February  4, 1871,  this  depth  of  19  feet  measured  at  mean  low 
tide  w  as  maintained  and  the  width  of  channel,  which  had  been  steadily 
increased,  was  260  feet.  The  channel  was  ])erfectly  straight,  and  to 
define  its  limits  a  line  of  spar-buoys  was  located  on  either  side. 

Febniary  4,  the  dredge-boat  ran  foul  of  a  hidden  wreck  and  sustained 
serious  damage  that  required  the  work  of  a  month  to  repair. 

Work  at  Southwest  Pass  was  resumed  March  10,  with  a  channel 
but  15  feet  deep.  From  that  date  until  March  26,  eftective  work  wa« 
prevented  by  the  manner  in  which  vessels  were  taken  across  the  bar  or 
grounded  on  it. 

A  thorough  blockade  of  the  pass  was  imminent  and  could  only  be 
avoided  by  subordinating  all  other  interests  to  the  work  of  dredging. 

On  the  27th  of  March,  Captain  Howell  placed  an  officer  on  duty  at 
Southwest  Pass  with  instructions  to  control  its  commercial  use  to  such 
extent  as  to  insure  the  work  of  di'edging  from  further  interruption. 

After  some  demur  all  parties  submitted  to  this  necessary  assumption 
of  authority,  and  on  March  30  there  was  made  available  a  channel  100 
feet  wide  and  18  feet  deep. 

It  is  very  important  at  times  in  the  prosecution  of  public  works  of 
improvement  that  the  officer  charged  with  them  should  have  entire  con- 
trol of  their  use  for  commercial  or  other  purposes.  Occasions  may 
sometimes  favor  the  officer,  as  in  the  case  just  cited,  in  assuming  cou- 
troJ,  but  in  general  it  would  be  better  to  provide  for  such  cases  by  suit- 
able  legislative  enactments,  giving  the  officer  authority  to  act,  and 
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prescribing  certain  penalties  to  aid  in  enforcing  the  authority.  The 
subject  is  earnestly  recommended  to  the  attention  of  Congress. 

From  March  27  to  June  30,  work  was  continued  with  repeated  inter- 
ruptions of  from  one  to  five  days'  duration,  caused  by  stormy  weather. 
During  a  greater  part  of  this  time  a  channel  over  200  feet  wide  and  18 
feet  deep  was  maintained.  On  several  occitsions  the  effects  of  the  work 
were  nearly  obliterated  by  storms,  and  afterward  the  channel  restored 
to  the  necessary  width  and  depth  by  a  few  days'  work.  On  the  30th  of 
June  the  channel  was  250  feet  wide  and  18^  feet  deep  at  mean  low  tide. 

A  new  dredge-boat  has  been  contracted  for,  and  will  be  ready  for  work 
about  the  1st  of  January,  1872.  It  will  only  differ  from  the  ''Essayons" 
in  depth  of  hold,  (being  calculated  to  <^*aw  15  feet  light,  and  to  ballast 
80  as  to  sink  to  20  feet,  and  allow  the  excavating  propeller  to  cut  to  22 
fe3t  direct,)  and  in  minor  details  of  machinery.  The  cost,  delivered,  will 
be  8218,300. 

During  the  summer,  and  perhaps  until  the  1st  of  November,  1871,  it 
is  proposed  to  suspend  work  on  the  bar  and  lay  the  "  Essayons"  up  at 
New  Orleans.  It  is  thought  that  during  the  low  water  in  tbe  river  the 
channel  now  available  wiU  not  materi^ly  shoal.  When  necessary,  work 
will  be  recommenced. 

On  June  30, 1871,  there  was  available  for  the  work  for  the 
present  year $307, 278  80 

An  additional  appropriation  is  asked  to  carry  oh  the  work 
until  June  30,  1872,  of 30, 000  00 

Amount  required  for  the  fiscal  year  ending  June  30,  1873.     125, 000  00 

(See  Appendix  N  1.)      ^ 

2.  Improvement  of  Bayou  Teche^  Louisiana. — ^This  work  was  commenced 
February  15, 1871,  and  all  obstructions  removed  from  the  bayou  as  far 
up  from  its  mouth  as  the  town  of  New  Iberia,  before  the  close  of  the 
fiscal  year. 

This  work  will  be  continued  during  the  present  year  until  completed. 
Of  the  appropriation  made  July  11, 1870,  there  yet  remains  unexpended 
$8,876 17,  which  amount  will  be  more  than  sufficient  to  complete  the  work. 

Amount  appropriated  by  act  of  July  11,  1870 $17, 500  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 8,623  83 

Amount  available  July  1, 1871 8, 876  17 

Which  will  complete  the  work. 

(See  Appendix  N  1.)  • 

3.  Improvement  of  Galveston  Harbor,  Texas.-A\l  efforts  to  have  this 
work  done  by  contract  having  failed,  and  no  dredge-boats  or  scowls 
being  available  for  hire,  it  became  necessary  to  biuld  all  boats  and 
machinery  required  for  the  work. 

These  are  now  in  course  of  construction,  and  will  probably  be  availa- 
ble for  work  about  the  15th  of  September,  1871. 

Amount  appropriated  by  act  of  J  uly  11, 1870 $25, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 20, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 176  76 

Amount  available  July  1, 1871 44, 823  24 

Amount  askedfor  current  year,  (1872) 4, 000  00 

Amount  required  for  fiscal  year  ending  June  30, 1873 16, 000  00 

(See  Appendix  N  1.) 
5e 
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Ship  canal  from  the  Mississippi  River^  near  Fort  St  Philip^  to  a  point 
n€ar  Breton  Idandj  in  the  Gulf  of  Mexico, — In  consequence  of  a  commu- 
nication from  the  Committee  on  Commerce  of  the  Senate,  referred  to 
this  office,  inclosing  a  resolution  of  the  Senate  of  the  14th  of  December 
last,  instructing  that  committee  to  inquire  into  the  expediency  of  con- 
structing a  canal  in  this  locality,  Captain  Howell  was  instructed  to  make 
an  examination  of  the  project.  After  collecting  all  attainable  informa- 
tion, he  made  an  examination  of  Breton  Island  Pass,  the  proposed 
debouche  of  the  canal,  but  found  that  a  detailed  survey  of  the  whole 
route  would  be  required  before  taking  further  action.  The  sum  of 
810,000  was  allotted  for  this  purpose  from  the  appropriation  for  exami- 
nations and  surveys,  and  the  survey  is  now  in  progress.  (See  Appendix 
N2.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

Captain  Howell  was  charged  with  and  has  completed  the  following, 
directed  to  be  made  by  the  act  of  July  11,  1870 : 

1.  Cypress  Bayou^  Texas. — In  January,  1871,  Lieutenant  E.  A.  Wood- 
ruff, Corps  of  Engineers,  proceeded  to  Jefferson,  Texas,  for  the  purpose 
of  commencing  this  survey.  He  was  prevented  from  executing  the  work 
by  high  water  in  the  bayou.  The  continuance  of  high  water  has  made 
it  necessary  to  delay  further  action  until  October  or  !N^ovember  of  the 
present  year.    (See  Appendix  N.) 

2.  Route  of  a  ship-canal  ^^from  the  mouth  of  Bayou  St  John^  Louis^tana^ 
through  Lalce  Pontchartrain  and  the  Rigolets  to  Ship  IslandJ* — It  appears 
from  this  examination  that  the  route  is  unfavorable  for  a  ship-canal, 
owing  to  the  length  of  under  water  excavation  required  through  an  un- 
stable material  exposed  to  the  action  of  the  waves  and  currents,  the 
bars  at  the  head,  and  debouche  of  the  Eigolets,  and  the  shoals  at  the 
western  extremity  of  Mississippi  Sound.    (See  Appendix  N  3.) 

3.  Survey  of  Pass  Cavalle^  the  entrance  to  Indianola  Harbor,  Texas, — ^This 
was  made  by  Lieutenant  E.  A.  Woodruff,  Corps  of  Engineers.  The  ex- 
penditure necessary  to  carry  out  any  plan  of  improvement  will  be  very 
great,  and  the  success  very  questionable.    (See  Appendix  N  4.) 

4.  Examination  of  Corpus  Christi,  Texas, — This  examination  was  made 
by  Lieutenant  E.  A.  Woodruff,  Corps  of  Engineers. 

No  i)lan  of  improvement  was  submitted  by  him  since.  Aransas  Pass, 
which  is  less  unfavorably  situated  for  improvement,  will  give  entrance 
to  the  same  port,  (Corpus  Christi,)  and,  besides,  to  the  port  of  Eockport 
(See  Appendix  N  4.) 

5.  Examination  and  survey  of  Aransas  Pass,  Texas,  hy  Lieutenant  JS,A, 
Woodruff  J  Corps  of  Engineers, — ^A  plan  and  estimate  of  cost  was  sub- 
mitted for  connecting  Aransas  Pass  with  Corpus  Christi  Bay,  by  a 
canal,  and  for  protecting  the  head  of  Mustang  Island  fiom  erosion. 
Estimated  cost,  $771,000. 

No  estimate  for  deepening  the  bar  wa«  submitted,  the  plans  suggested 
being  of  questionable  utility  and  iuvohiug  very  large  expenditures. 
(See  Appendix  N  4.) 

6.  Survey  and  examination  at  Buffalo  Bayou,  Texas,  for  "  a  channel  of 
navigation  through  Buffalo  Bayou  and  Galveston  Bay  to  Bolivar  Channel, 
near  the  outer  bar  in  the  Gulf  of  Mexico."  This  survey  was  made  by 
Lieutenant  H.  M.  Adams,  Corps  of  Engineers.   (See  Appendix  N  5.) 

7.  Examination  to  ^^  ascertain  the  feasibility  of  opening  a  12  foot  channel 
to  Dollar  Point,  on  the  west  shore  of  Galveston  BayT — This  examination 
Tr«s  made  by  Lieutenant  11.  M,  Adams,  Corps  of  Engineers.     (See  Ap- 

peudix  N  5.) 
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8.  Survey  at  iJie  mouth  of  Trinity  BiveTy  Texas. — This  was  made  in 
March  and  April,  1871,  by  Gustave  Dyes,  civil  engineer,  and  a  plan 
for  improvement  estimated  to  cost  $40,000  was  submitted  by  Captain 
Howell.  The  work  would  benefit  a  considerable  interior  trade.  (See 
Api)endix  N  6.) 

9.  Survey  at  the  mouth  of  Sabine  River,  Texas, — This  was  made  in  Feb- 
ruary and  March,  1871,  by  Gustave  Dyes,  civil  engineer. 

A  plan  for  impro\Tng  the  entrance  to  this  river  was  submitted,  the 
expense  of  which  is  estimated  at  $38,000.  The  work  would  benefit  a 
considerable  interior  and  coastwise  trade.    (See  Appendix  N  7.) 

10.  Hxamination  and  survey  of  the  bar  at  the  entrance  to  the  harbor  of 
Brazos  SU  JagOj  Texas. — This  survey  was  made  in  February,  1871,  by 
Lieutenant  H.  M.  Adams,  Corps  of  Engineers.  He  estimates  the  cost 
of  a  jetteeto  effect  radical  improvement  at  $775,000,  and  this  work  must 
be  extended  into  the  Gulf  from  time  to  time.  The  amount  of  commerce 
to  be  benefited  is  reported  to  be  small  in  comparison  with  the  cost  of 
improvement.    (See  Appendix  N  8.) 

Captain  Howell  was  also  charged  with  the  following  examinations 
and  sun'eys  under  the  third  section  of  the  act  of  March  3, 1871 : 

1.  At  Galveston  Harbor  from  the  outer  bar  up  to  the  Bed- fish  Bar,  on  or 
near  to  the  west  shore. — Captain  Howell  submits  his  views  upon  the  cur- 
rents at  the  entrance  to  Galveston  Bay  and  Harbor,  and,  in  accordance 
therewith,  proposes  a  general  plan  for  the  permanent  improvement  of 
these  channels  to  admit  vessels  drawing  18  feet.    (See  Appendix  F  1.) 

2.  At  Mississippi  City,  for  *  harbor  on  Mississippi  Sound. — This  was 
made  by  Lieutenant  H.  M.  Adams,  Cori>8  of  Engineers,  and  an  estimate 
submitted  of  the  cost  of  a  ship  channel  or  canal  six  miles  long,  200  feet 
wide,  and  20  feet  deep,  leading  from  Mississippi  City  to  the  extensiTe 
harbor  of  Ship  Island.    (See  Appendix  N  9.) 

3.  Examination  and  survey  of  Bed  Biverfrom  the  mouth  to  a  point  above 
the  Baft,  Louisiana. — ^This  will  be  made  during  the  coming  winter. 

4.  Examination  and  survey  of  the  Tangipahoa  and  Tchifnnote  Bivers, 
in  the  State  of  Louisiana. — This  survey  was  made  by.  Lieutenant  B.  A. 
Woodruff,  Corps  of  Engineers. 

The  Tangipahoa  Eiver  rises  in  Southern  Mississippi,  runs  through 
Eastern  Louisiana,  and  empties  into  Lake  Pontchartrain.  It  passes 
through  a  finely  timbered  pine  country,  nearly  parallel  to  and  but  a  few 
miles  from  the  New  Orleans,  Jackson,  and  Great  Northern  Ilarlroad. 
It  can  be  made  navigable  for  steamers  drawing  but  4^  or  5  feet  to 
Wells's  Ferry,  sixteen  miles  from  its  mouth.  The  estimated  cost  of  so 
improving  it  is  $5,400.  The  obstructions  consist  of  snags,  fallen  and 
overhanging  trees.  The  commerce  of  the  stream  is  now  inconsiderable, 
but  would  probablj-  be  greatly  increased  by  the  introduction  of  a  line  of 
small  steamers,  which  would  be  rendered  possible  by  the  improvement. 

5.  The  Tchifunetefis  a  small  stream,  rising  in  Eastern  Louisiana,  and 
emptying  into  Lake  Pontchartrain.  It  is  now  navigable  for  steamers 
drawing  5J  feet  to  its  junction  with  the  Bogue  Falaya,  eleven  and  a 
half  miles  from  its  mouth;  beyond  thijs  it  is  not  navigable.  Bogue 
Falaya  is  navigable  from  its  mouth  to  the  town  of  Covington,  three  and 
three-fourths  miles,  but  for  three  miles  of  this  distance  is  badly  obstructed 

'by  wrecks,  and  at  one  point  by  a  bar.  The  estimated  cost  of  removing 
these  is  $16,800.  A  6onsiderable  interior  trade  centering  at  Covington 
would  be  benefited  by  this  improvement.    (See  Appendix  N  10.) 

6.  Survey  and  examination  of  Atchafalaya  Bay  and  Calcasieu  Pass, 
LouiHama. — Atchafalaya  Bay.— The  survey  was  made  by  Gustave  Dyes, 
civil  eogineer.     Private  parties  interested  in  thej  steamship   route 
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between  Brasliear  City,  Louisiana,  and  Galveston,  Texas,  are  cutting  a 
straight  channel  12  feet  deep  from  the  deep  water  at  the  month  of  Sie 
Atchafalaya  Eiver  through  Atchafalaya  Bay  to  the  Gulf.  This  chan- 
nel is  well  located,  and  its  completion  is  of  present  importance  to  the 
commerce  of  Texas. 

A  statement  of  the  work  already  done  and  an  estimate  of  the  cost  of 
the  completed  work  are  submitted.    (See  Appendix  N  11.) 

7.  Calcaswu  Pass  is  the  outlet  of  Calcasieu  Lake  in  Southwestern  Louis- 
iana, and  the  bar  at  its  head  is  the  only  obstacle  to  prevent  vessels 
drawing  5  feet  from  ascending  to  the  town  of  Lake  Charles,  Louisiana, 
fifty  miles  from  the  Gulf  of  Mexico.  Calcasieu  Eiver,  Lake,  and  Pa^ 
constitute  a  natural  outlet  for  the  commerce  of  a  considerable  and  pro- 
ductive portion  of  Louisiana,  which  will  be  greatly  benefited  by  im- 
provement of  its  navigation. 

The  estimated  cost  of  improvement  is  $15,000,  if  it  can  be  made  in 
connection  with  improvements  on  Sabine  and  Trinity  Eivers,  Texas,  for 
which  estimates  have  been  rendered ;  if  not,  the  estimate  will  be  $40y0(]^. 
(See  Appendix  K  12.) 

IMPROVEMENT  OF  THE  HARBOR  OF  MOBILE — SURVEYS  AND  EX- 
AMINATIONS OF  RIVERS  AND  HARBORS  IN  ALABAMA  AND  WEST 
FLORIDA. 

Officers  in  charge,  the  late  Major  C.  B.  Reese,  Corps  of  Engineers,  to 
September  22,  1870;  Captain  A.  N,  Damrell,  Corps  of  Engineers,  to 
December  12, 1870;  since  which  Colonel  J.  H.  Simpson,  Corps  of  Engi- 
neers, with  Captain  Damrell  nnder  his  immediate  orders. 

1.  Improx^ement  of  Mobile  Harbor  and  Bay, — Under  the  appropriation 
of  $50,000  by  the  act  of  July  11,  1870,  the  contractor  deepened  Choctaw 
Pass  to  a  depth  of  11  feet  and  width  of  —  feet,  thus  giving  a  free  pas- 
sage for  vessels  draiwiug  lOJ  feet  at  mean  low  water  up  the  bay  to  the 
wharves  of  Mobile. 

On  the  3d  of  March,  1871,  Congress  appropriating  $50,000  more  for 
this  work,  a  contract  was  made  for  continuing  it.  This  will  open  Choc- 
taw Pass  to  a  width  of  200  feet  and  depth  of  13  feet,  and  do  something 
toward  improving  the  channel  through  Dog  Kiver  Bar.  The  amount 
required  to  make  this  last  channel  13  feet  deep  and  250  feet  wide  is 
estimated  by  Colonel  Simpson,  exclusive  of  last  appropriation  and  of 
cost  of  removing  the  upper  and  lower  line  of  war  obstructions,  at 
^629,315  52. 

An  act  of  the  legislature  of  the  State  of  Alabama,  approved  in  1869, 
created  a  commission  for  the  improvement  of  the  harbor  and  bay  of 
Mobile,  and  directed  the  county  commissioners  to  issue  county  bonds  to 
be  applied  to  that  purpose.  The  commission  during  the  year  has  been 
duly  organized,  and  demand  has  been  made  upon  the  county  commis- 
sioners for  bonds  to  the  extent  of  $200,000.  This  commission  has  co-op- 
erated with  the  United  States  engineer  officer  in  charge  of  the  improve- 
ment of  the  harbor  and  bay,  and  has  removed  the  upper  line  of  obstrnc- 
tious,  making  a  clear  passage-way  GOO  feet  wide;  it  has  also  contracted 
for  the  removal  of  the  lower  line  of  obstructions,  and  the  work  is  now 
in  course  of  execution ;  this  has  left  the  entire  appropriation,  made  by* 
Congress  at  its  last  session,  available  for  payment  for  dredging. 

Amount  appropriated  by  act  of  July  11,  1870 $50,  000  00 

Amount  appropriated  by  act  of  March  3,  1871 50,  000  00 

Amount  expeudeiSi  during  fiscal  year  ending  June  30,  1871.     20,  714  76 
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Amount  available  July  1, 1871 $79, 285  24 

Amount  required  for  iisCal  year  ending  June  30, 1873 100, 000  00 


(See  Appendix  O  1.) 

EXAMINATIONS  AND  SURVEYS  UNDER  THE  ACT  OF  JULY  11,  1870. 

1.  Examination  and  fturvey  of  the  Coosa  River, — ^The  survey,  begun  in 
September,  1870,  under  the  immediate  charge  of  the  late  Mr.  H.  C.  Fille- 
brown,  was  pushed  forward  with  all  dispatch  up  the  river  until  Decem- 
ber 29, 1870,  when  the  work  was  closed  for  the  season  at  the  railroad- 
bridge  of  the  Selma,  liome  and  Dalton  Company,  ne^r  Wilson ville,  Ala- 
bama, by  the  high  stage  of  water  in  the  river,  the  winter-rains  having 
already  set  in. 

Mr.  Fillebrown's  preliminary  report  sets  forth  the  practicability  of  the 
improvement  of  the  river. 

The  survey  was  transferred  in  June  last  to  the  charge  of  Major  Wal- 
ter McFarland,  and  is  still  in  progress.    (See  Appendixes  O  and  O  3.) 

2.  Examination  of  the  Tmnbigbee  River,  Alabama, — This  was  made  by 
Mr.  H.  C.  Fillebrown,  civil  engineer.  He  states  in  his  report  that  the 
river  is  susceptible  of  improvement  by  the  removal  of  logs,  snags,  and 
other  obstructions,  and  Colonel  Simpson  recommends  an  appropriation 
of  $21,500  for  this  purpose.    (Appendixes  O  4  and  O  5.) 

EXA^nNATIONS  AND  SURVEYS  UNDER  THE  ACT  OP  MARCH  3,  1871. 

3.  Mouth  of  Apalachicola  River,  Florida, — A  survey  has  been  carried 
across  the  bar  at  the  mouth  of  the  river  to  11  feet  of  water.  A  prelimi- 
nary examination  has  been  made  for  the  purpose  of  locating  tlie  best 
channel  to  be  improved  across  the  bulkhead,  and  other  shoals  in  the 
eastern  portion  of  St.  George's  Sound,  to  enable  vessels  to  reach  the 
city  by  the  eastern  pass  between  St.  George's  Island  and  Dog  Island. 
A  preliminary  examination  has  also  been  made  to  determine  the  practi- 
cability and  propriety  of  improving  ^ew  Inlet,  a  new  channel  through 
St.  George's  Island,  nearly  south  of  Apalachicola,  and  almost  in  the 
prolongation  of  the  natural  channel  across  the  bar  at  the  mouth  of  the 
river.  A  report  with  maps  and  estimates  is  expected  at  an  early  day. 
(Appendix  O  6.) 

4.  Chattahoochee  River,  below  Columbus,  Georgia. 
6,  Ckoeiawhatchie  River,  Florida, 

6.  At  the  mouth  of  the  St.  MarWs  River,  from  Spanish  Hole  to  St.  Mark's, 
Florida, 

7.  At  Tampa  Bay,  Florida^. 

Examinations  and  surveys  at  these  last  four  localities  have  been 
deferred  until  the  more  favorable  season  of  autumn.  Preparations  have 
been  made  for  their  prosecution,  and  the  results  will  be  submitted  as 
soon  as  received. 

IMFBOTEMENT  OF  THE  HARBORS  AND  RFVERS  ON  THE  ATLANTIC 

COAST  SOUTH  OB  CAPE  FEAR. 

Officer  in  charge.  Major  Q.  A.  Gillmore,  Corps  of  Engineers,  who  has 
Captain  Ludlow,  Corps  of  Engineers,  under  his  immediate  orders. 

1.  Impr0vement  of  the  ship-channel  in  Charleston  Harbor, — With  the 
$1^000  ai>propriated  by  act  of  March  3, 1871,  for  this  object,  it  is  pro- 
posed temg  the  present  fiscal  year  to  remove  the  several  wrecks  named 
and  ckM-ibed  below,  viz: 

IsL  %e  Palmetto  State,  an  iron-clad  gunboat,  sunk  in  the  mouth  of 

Town  Ol^ek,  just  above  the  city,  in  ISiio. 
■  * 

I 
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2(1.  The  Charleston  and  the  Chicora,  two  wrecks  which  lie  nearly 
together  in  Cooper  River,  below  Drum  Island,  M'  Marshall's  wharf. 

3d.  The  Patapsco,  a  single-turreted  monitor,  sunk  in  the  channel-way 
in  29  feet  of  water,  near  Fort  Sumter. 

4th.  The  Beatrice  and  her  companion,  two  wrecks  lying  close  to- 
gether, (near  the  inner  mouth  of  the  Beach  Channel,)  abreast  of  Snlli- 
Tan's  Island,  upon  the  north  side  of  Drunken  Dick  Shoal. 

For  the  further  improvement  of  Ghaileston  Harbor,  the  following 
sums  are  asked : 

For  removal  of  the  wreck  near  Fort  Sumter $1, 200 

For  removal  of  a  portion  of  the  Bowman  jettee 8, 000 

For  dredging  in  Beach  Channel . .  10, 000 

For  removal  of  wreck  of  the  monitor  Weehawken 12, 000 

For  removal  of  wooden  gunboat  Housatonic 10, 000 

For  removing  hull  of  the  monitor  Patapsco  20, 000 

Total 61, 200 


2.  Obstructions  in  Town  CreeJcj  near  Charleston^  South  Carolina. — ^These 
obstructions,  consisting  of  the  wrecks  of  a  torpedo-boat  and  a  dry-dock, 
have  been  removed,  so  as  to  secure  a  continuous  depth  of  9  feet  at  mean 
low  water  over  the  positions  which  they  occupied. 

Amount  appropriated  by  act  of  March  3, 1871 $7, 500  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 4,654  26 

Amount  available  July  1, 1871 2, 845  74 


3.  Improvement  of  the  bar  at  the  mouth  of  St.  John's  Rivera  Florida. — 
A  contract  was  entered  into  for  this  work  under  conditions  which  prom- 
ised success,  by  which  the  channel  across  the  bar  was  to  be  deepened, 
and,  by  raking,  dredging,  or  otherwise,  maintained  to  a  minimum  depth 
of  10  feet  at  low  water,  and  a  width  of  80  feet.  An  increased  depth  of 
jfrom  IJ  to  2  feet  was  several  times  attained;  but,  the  appliances  em- 
ployed by  the  contractor  being  insufficient,  the  contract  was  finally 
annulled. 

The  officer  in  charge  proposes  during  the  present  fiscal  year  to  deepen 
this  channel  according  to  the  following  plan,  viz: 

To  charter  a  suitable  steamer  for  six  months,  and  furnish  her  with  a 
9-inch  centrifugal  pump,  two  branches  of  6-inch  suction-hose,  and  a 
timber  bin  for  holding  the  sand.  The  pump-engine  to  be  connected 
with  the  steamer's  boiler.  The  sand  pumped  from  the  bottom  is  to  be 
discharged  from  the  bin  into  deep  water,  either  inside  or  outside  the 
bar,  as  ma^^  be  most  expeditious. 

Amount  appropriated  by  act  of  July  11, 1870 $16, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 ,       15, 000  00 

30,000  00 
Amount  expended  during  the  fiscal  year  ending  June  30, 
1871 :...  334  07 

Amount  available  July  1,  1871 20, 665  93 

1 


\ 
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EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENTS. 

1  Savannah  Harbor^  Georgia,,  in  compliance  with  provisions  of  act  of 
March  3, 1871. — The  details  of  the  wrecks,  cribs,  and  shoals  which  con- 
stitute the  obstructions  of  this  harbor  were  carefully  examined  from 
above  the  city  to  Tybee  Eoads.  The  final  report  and  recommendations 
have  not  yet  been  received,  but  a  thorough  examination  and  survey  of 
Back  River  and  Savannah  Eiver  from  the  city  to  the  junction  with  Back 
Eiver  is  recommended,  and  an  estimate  of  $5,000  for  that  purpose  is 
submitted.    The  recommendation  is  concurred  in. 

2.  St.  John^s  River ^  Florida^  from  the  outer  bar  to  Jacksonville^  (act  of 
March  3, 1871.) — This  work  was  not  executed  during  the  past  fiscal  year, 
but  will  be  commenced  early  next  December,  and  completed  in  time  for 
the  results  to  be  submitted  to  Congress  at  its  next  session. 

3.  Charleston  Harbor^  provided  for  in  section  2,  act  of  July  11, 1870. — 
An  examination  of  the  various  wrecks  in  the  harbor  was  made,  and  a 
careful  investigation  was  had  to  determine  the  best  method  of  securing 
an  improved  channel  of  entry.  This  involved  some  hydrographic  work, 
more  particularly  in  the  Beach  Channel.    (See  Appendix  P  1.) 

• 

IMPROVEMENT  OF  THE  PATAPSCO  BELOW  BALTIMORE,  OF  THE  SUSQUE- 
HANNA BELOW  HAVRE  DE  GRACE,  AND  OF  THE  POTOMAC  BELOW 
GEORGETOWN;  IMPROVEMENT  OF  RAPPAHANNOCK,  JAMES,  APPO- 
MATTOX, ROANOKE,  AND  CAPE  FEAR  RIVERS,  AND  OF  THE  HARBORS 
OF  QUEENSTOWN  AND  CAMBRIDGE,  MARYLAND. 

Officer  in  charge,  Major  W.  P.  Craighill,  Corps  of  Engineers,  who  has 
under  his  immediate  orders  Captain  C.  B.  Phillips,  Corps  of  Engineers. 

1.  Improvement  of  the  entrance  to  the  harbor  of  Baltimore  in  Patapsco 
Eiver  and  Chesapeake  Bay, — (In  charge  of  Colonel  J.  H.  Simpson,  Corps  of 
Engineers,  until  November  6,  1870.) — Operations  had  been  suspended 
for  want  of  funds  some  time  previous  to  the  1st  of  July^  1870.  By  the 
act  approved  July  11, 1870,  an  appropriation  of  $42,900  was  made.  The 
dredges  and  scows,  the  property  of  the  United  States,  were  repaired  as 
soon  as  practicable,  and  were  worked  during  the  remainder  of  the  season 
in  the  Brewerton  and  Craighill  Channels.  At  the  close  of  opera- 
tions the  machinery  was  sold,  and  a  contract  for  dredging  was  made 
on  the  20th  April,  1871.  Up  to  the  close  of  the  fiscal  year  dredging 
was  limited  to  the  Brewerton  Channel,  where  it  was  most  needed.  In 
this  work  Captain  J.  11.  Cooper,  the  port  warden,  actively  co-operated 
with  two  of  the  dredges  under  his  charge.  A  further  appropriation  of 
$50,000  was  made  March  3,  1871.  Under  a  contmct  for  additional 
dredging,  the  improvement  of  the  entrance  will  be  greatly  advanced 
during  the  remainder  of  the  working  season  and  the  spring  of  1872. 
The  entrance  should  have  greater  width  and  depth  than  the  means 
now  available  will  give.  Range  beacons  are  much  needed,  in  order 
that  the  Craighill  Channel  can  be  fully  utilized  by  night  as  well  as  by 
day. 

Amount  appropriated  by  act  of  July  11, 1870 $42, 900  00 

Amount  appropriated  by  act  of  March  3, 1871 50, 000  00 

Amount  received  from  sales  of  property 10, 550  00 

Amount  expended  during  fiscal  year  ending  June  30, 1871 .  20, 453  30 

Amount  available  July  1,  1871 92, 010  58 

Amount  required  for  fiscal  year  ending  June  30, 1873 200, 000  00 

(See  Appendix  Q  1.) 
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2.  Improvement  of  Susquehanna  River  ^  near  Havre  de  Grace, — (In  charge 
of  Colonel  J.  H.  Simpson,  Corps  of  Engineers,  to  November  7,  1870.) — 
An  appropriation  of  $12,000  was  made  by  the  act  of  July  11,  1870, 
Under  a  contract  with  the  American  Dredging  Company  of  Philadel- 
phia, operations  were  begun  September  20,  1870,  in  dredging  a  channel 
100  feet  wide  and  10  feet  deep  at  low  water,  extending  from  near  Fishing 
Battery  light  to  the  mouth  of  the  dredged  channel.  The  material  of 
the  old  movable  deflector  was  applied  during  the  working  season  of 
1871  in  the  construction  of  a  fixed  wooden  dike,  to  concentrate  the 
flow  of  the  water  below^  the  railroad- bridge,  as  had  been  proposed  and 
practically  accomplished  by  the  temporary  movable  structure  built 
several  years  ago.  The  new  fixed  deflector  will  be  completed  before 
November  1,  1871^  to  a  length  of  about  3,500  feet.  A  permanent  dike 
should  be  built  on  the  line  of  the  present  wooden  structure. 

Expended  in  fiscal  year  ending  June  30, 1871 $11, 253  35 

Available  for  fiscal  year  ending  June  30, 1872 7, 283  05 

Eequired  for  fiscal  year  ending  June  30,  1873 50, 000  00 


as 


(See  Appendix  Q  2.) 

3.  Improvement  of  Potomac  River, — (In  charge,  until  November  10, 
1870,  of  Major  N.  Michler,  Corps  of  Engineers.) — An  appropriation  of 
$50,000  was  made  by  the  act  of  July  11,  1870,  for  the  improvement  of 
this  river  between  the  Long  Bridge  and  Georgetown.  After  some 
delay  a  contract  for  dredging  was  made  December  6, 1870,  under  which 
work  has  been  continued  in  improving  the  Virginia  or  Georgetown 
Channel,  giving  it  a  width  of  200  feet,  and  a  depth  of  about  14  feet  at  mean 
low  water.  This  channel  will  be  completed  during  1871.  The  location 
and  extent  of  some  dangerous  rocks  near  Georgetown  have  been 
determined,  whose  speedy  removal  is  very  desirable.  Nothing  further 
now  being  required  for  the  Virginia  Channel,  the  propriety  of  improving 
the  Washington  Channel  below  Long  Bridge  deserves  consideration,  as 
well  as  of  opening  a  channel  from  the  Maryland  draw  of  the  Long 
Bridge  to  near  Easby's  Point. 

Amount  appropriated  by  act  of  July  11,  1870 $50, 000  00 

Amount  expended  in  fiscal  year  ending  June  30,  1871 ....  26y  568  54 

Amount  available  July  1,  1871 23,  431  46 

Amount  required  for  fiscal  year  ending  June  30,  1873 100, 000  00 

(See  Appendix  Q  3.) 

4.  Improvement  of  Rappahannoclc  River^  below  Fredericksburgh, — A 
report  on  the  improvement  of  llappahannock  liiver  was  made  January 
26,  1871.  This  report  indicated  that  the  principal  obstructions  to  naviga- 
tion consisted  of  bars  formed  by  alluvia^  deposits,  and,  in  a  few  cases, 
the  remains  of  wrecks  sunk  for  military  purposes  during  the  war.  An 
appropriation  of  $15,000  was  made  for  this  river  by  the  act  approved 
March  3,  1871.  One  wreck  near  Fredericksburgh  has  been  removed. 
The  dredging  of  a  channel  8  feet  deep  at  low-water,  through  the 
Spottswood  and  Fredericksburgh  bars,  has  been  commenced,  and  will  be 
completed  during  1871.  Arrangements  for  the  removal  of  several  other 
wrecks  from  the  river  has  been  made,  which  is  to  be  accomplished 
during  the  fiscal  year  ending  June  30, 1872. 

Amount  appropriated  by  act  of  March  3,  1871 $15,  000  00 

Amount  eA'pended  in  fiscal  year  ending  June  30,  1871 510  87 
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Amount  available  for  fiscal  year  ending  June  30,1872 $14,489  13 

Amount  required  for  fiscal  year  ending  June  30, 1873 75, 000  00 


(See  Appendix  Q  4.) 

5.  Improvement  of  James  River. — A  report  on  the  improvement  of 
James  River  was  made  October  31, 1870.  An  appropriation  of  $50,000 
was  made  for  this  river  by  the  act  approved  July  11, 1870.  A  further 
appropriation  was  made  of  $50,000  by  the  act  approved  March  3, 1871. 
The  work  done  and  proposed  to  be  done  with  those  appropriations  is 
the  following :  Under  contract  Mr.  B.  Maillefert  has  removed  the  sunken 
vessels,  &c.,  near  Drury's  Bluff,  so  as  to  give  a  clear  channel-way  not 
less  than  250  feet  in  width  and  18  feet  in  depth  at  low  water.  He  has 
also  removed,  at  Warwick,  the  wrecks  of  three  schooners;  at  Grave- 
Yard  Reach,  the  wrecks  of  the  Gallego  and  Plume ;  below  Aiken's  some 
forty  piles,  the  remains  of  an  old  bridge.  Another  contract  has  been 
made  for  other  removals,  as  follows:  At  Drury's  Bluff  the  remainder 
of  the  steamer  Jamestown,  the  steamer  Virginia,  the  steamer  Freder- 
icksburg, the  steamer  Beaufort,  the  schooner  Wythe,  the  brig  Marens, 
and  parts  of  several  remaining  stone  cribs.  At  Wilton,  some  forty  or 
fifty  piles,  remains  of  an  old  bridge,  and  part  of  a  steamer. 

The  work  of  opening  the  cut-off  at  Dutch  Gap  is  very  ne.'^rly  com- 
pleted, giving  a  depth  of  18  feet  at  high  water  and  a  width  of  not  less 
than  100  feet.  The  contractors  are  engaged  in  opening  a  channel 
through  the  rock  at  Rocketfs  Reef,  giving  a  depth  of  18  feet  at  high 
water  and  a  width  of  125  feet.  The  operations  of  the  authorities  of  the 
city  of  Richmond  have  been  confined  chiefly  to  dredging  at  the  worst 
shoals.  Much  will  still  remain  to  be  done  for  the  improvement  of  James 
River,  as  follows :  The  removal  of  rock  in  boulders  and  beds  near  the 
city,  the  excavation  of  sand  and  other  material  from  the  natural  bars  of 
the  river  and  its  deposit  in  suitable  places ;  the  construction  of  deflect- 
ing dikes,  and  the  facings  of  spoil-banks;  probably  the  excavation  of 
cut-ofts  through  Jones's  Neck,  and  near  Bermuda  Hundred. 

Amount  appropriated  by  act  of  July  11, 1870 $50, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 50, 000  00 

Amount  expended  in  fiscal  year  ending  June  30, 1871 32, 168  62 

Amount  available  July  1, 1871,  (all  now  under  contract) . .  67, 831  38 

Appropriation  required  for  year  ending  June  30,  1873 100,* 000  00 


(See  Appendix  Q  5.) 

6.  Improvement  of  Appomattox  River  helow  Petersburgh, — ^ITnder  the 
appropriation  of  the  act  of  July  11,  1870,  such  examinations  of  this 
river  as  were  necessary  were  made  in  August,  1870.  It  was  the^  found 
that  the  city  of  Petersburg,  through  the  agency  of  the  Lower  Appo- 
mattox Company,  had  appropriated  $200,000  for  the  improvement  of  . 
the  river,  according  to  a  plan  proposed  by  Mr.  H,  D.  Bird.  A  board 
of  engineers  was  organized  to  consider  and  report  upon  the  improve- 
ment. (See  Appendix  — .)  This  board  found  a  large  amount  of  work 
already  done  according  to  Mr.  Bird's  plan,  the  adoption  of  much  of 
which  they  deemed  it  expedient  to  recommend,  for  reasons  which  will 
be  found  stated  in  their  report.  In  making  recommendations  for  work 
to  be  done  the  board  stated  their  object  to  be  to  lay  down  a  plan  as 
good  as  existing  circumstances  permitted,  and  such  as,  with  the  means 
likely  to  be  furnished  by  the  General  Government  and  by  the  city  of 
Petersbnrgh,  would  result  in  a  decided  improvement  of  the  river.  It 
was  to  give,  as  soon  as  practicable,  chiefly  by  dredging^  a  ehaiiuftl  Vi 
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feet  deep  and  60  feet  wide  at  ordinary  high  water,  avoiding  as  much  as 
possible  abrupt  bends  or  long,  straight  reaches,  or  regulating  them 
where  they  could  not  be  avoided,  and  never  abandoning  the  actual 
navigable  channel  of  the  river  without  strong  reasons.  An  appropria- 
tion of  $50,000  was  made  by  the  act  approved  March  3, 1871. 

The  work  of  the  city  under  Mr.  Bird's  plan  having  been  considerably 
advanced  since  the  report  of  the  board  of  engineers  in  1870,  it  was 
deemed  expedient,  the  circumstances  being  changed,  to  depart  some- 
what from  their  recommendations  as  to  details,  while  adhering  to  the 
general  principles  laid  down  by  the  board.  Accordingly  it  has  been 
decided  to  dredge  in  the  south  channel  and  to  assist  the  city  in  com- 
pleting the  cut  through  Puddledock  marsh.  The  existing  appropriation 
will  be  applied  to  those  two  objects. 

Amount  appropriated  by  act  of  March  3, 1871 $50, 000  00 

Amount  expended  in  fiscal  year  ending  June  30,  1871 706  30 

Amount  available  for  fiscal  year  ending  June  30,  1872 49, 293  70 

Amount  required  for  fiscal  year  ending  June  30,  1873 75, 000  00 

(See  Appendix  Q  6.) 

7.  Improvement  of  Roanoke  River  helow  y^eldon, — An  appropriation  of 
$20,000  was  made  for  this  river  by  the  act  approved  March  3,  1871. 
The  survey  made  in  the  preceding  winter  showed  that  the  river  needed 
improvement  chiefly  in  the  following  particulars,  viz :  The  removal  of 
rocks  below  Weldon ;  of  wrecks  in  the  lower  portion  of  the  river ;  of 
shifting  bars  at  several  points  between  Weldon  and  the  mouth,  and  of 
snags  and  overhanging  trees  at  many  i)laces.  It  was  determined  to  use 
the  appropriation  in  removing  the  most  troublesome  wrecks  and  other 
obstructions,  which  were  placed  in  the  stream  during  the  late  war;  in 
taking  out  some  of  the  worst  rocks  near  Weldon,  and  to  apply  the  bal- 
ance of  the  money  to  cutting  off  snags  and  overhanging  trees.  Pro- 
posals were  received  May  18,  but  were  all  rejected,  as  the  prices  were 
deemed  too  high.  A  contract  on  reasonable  terms  was,  however,  made 
under  date  of  June  21, 1871,  for  removing  a  number  of  the  most  trouble- 
some wrecks.  Arrangements  will  be  ma<le  for  taking  out  duriug|»the 
coming  winter  some  of  the  dangerous  rocks  near  Weldon  and  cutting 
off  some  of  the  snags,  &c.  A  special  report  on  Eoanoke  River  is  in 
preparation. 

Amount  appropriated  by  act'of  March  3,  1871 $20, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 220  75 

Amount  available  for  the  fiscal  year  ending  June  30,  1872.  19,  779  25 
Amount  required  for  the  fiscal  year  ending  June  30, 1873 . .     25, 000  00 

(See  Appendix  Q  7.) 

8.  Improving  Cape  Fear  River  belmv  Wilmington,  Xorth  Carolina. — (In 
charge  of  Colonel  J.  H.  Simpson,  Corps  of  Engineers,  until  November  7, 
1870.) — An  appropriation  of  $100,000  was  made  for  this  river  by  the  act 
approved  July  11,  1870.  After  careful  examination  it  was  decided  to 
adhere  to  the  opinion  of  the  commission  appointed  by  the  Secretary  of 
War  in  1858  to  examine  into  the  condition  of  the  entrance  to  this  river, 
that  the  closing  of  the  inlets  between  Smith's  Island  and  Zeke's  Island 
was  of  the  first  importance.  Accordingly  work  was  commenced  upon 
a  line  of  cribs  filled  with  stone  and  of  such  dimensions  and  strength  as 
were  deemed  sufficient.    The  new  vork  folio ws  the  line  of  the  old  break- 

water  in  order  to  take  advantage  as  much  as  possible  of  such  portions 
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as  yet  remain.  During:  the  fiscal  year  the  breakwater  and  its  super- 
structure have  been  extended  a  length  of  607  feet,  which  includes  the 
most  difficult  and  tedious  portion,  owing  to  the  great  depth  of  water  and 
velocity  of  the  current.  Besides  the  construction  of  the  breakwater, 
attention  has  been  given  to  the  maintenance  of  existing  sand-hills  and 
beaches,  and  the  formation  of  new  ones,  by  the  use  of  cheap  catch- 
sand  fences,  which  have  succeeded  well.  Shrubbery  an<l  other  vegeta- 
tion suited  to  the  locality  have  also  been  planted  and  cultivated  to  ad- 
vantage with  the  same  object. 

An  additional  appropriation  of  $75,000  was  made  for  this  improve- 
ment by  the  act  approved  March  3, 1871. 

Amount  appropriated  by  act  of  July  11,  1870. $100, 000  00 

Amount  appropriated  by  a<;t  of  March  3, 1871 75, 000  00 

Amount  expended  in  fiscal  year  ending  June  30,  1871. . . .     102, 514  18 

Amount  available  for  fiscal  year  ending  June  30, 1872 72, 485  82 

Amount  required  for  fiscal  year  ending  June  30, 1873 150, 000  00 

(See  Appendix  Q  8.) 

9.  Improvement  of  Queenstown  Harbor^  Maryland. — A  survey  of  the 
harbor  was  made  in  November,  1870.  The  improvement  needed  was 
the  dredging  of  a  channel  in  Queenstown  Creek,  100  feet  wide  at  bottom 
and  8  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $0,500.  An 
appropriation  of  $5,000  was  made  by  the  act  approved  March  3,  1871.  It 
was  determined  to  expend  this  appropriation  in  making  a  channel  8 
feet  deep  and  as  great  a  width  as  t^e  funds  would  allow.  After  due 
advertisement  for  proposals,  a  contract  was  made  dated  April  26, 1871. 
The  work  was  brought  to  a  close  July  27, 1871,  the  appropriation  being 
exhausted.  One  cut,  25  feet  in  width,  was  made  through  of  the  proper 
depth,  and  a  second  cut  of  the  same  width  and  depth  nearly  through. 
If  the  amount  of  the  original  estimate  had  been  apx)ropriated  in  one 
Bumj  the  work  would  have  been  completed. 

Amount  appropriated  by  act  of  March  3, 1871 $5, 000  00 

Amount  ex|>ended  during  the  fiscal  year  ending  June  30, 

1871. 2, 635  20 

Amount  available  for  expenditure  in  fiscal  year  ending 

June  30,  1872 2, 364  80 

Amount  required  to  complete  the  work  in  year  ending 

June  30, 1873 6,000  00 

(See  Appendix  Q  9.) 

10.  Improvement  of  tM  harbor  of  Camhrid<ie^  Maryland, — A  survey 
of  this  harbor  was  made  in  October,  1870.  it  was  estimated  that  to 
give  an  entrance-way  of  100  feet  in  width,  and  to  provide  sufficient 
harbor  accommodations,  of  a  depth  of  10  feet  at  mean  low  water,  would 
ooet  about  $36,000.  An  appropriation  of  $10,000  \\^»  made  by  the  act 
approved  March  3, 1871.  It  was  determined  to  expend  this  appropria- 
tiou  in  dredging,  providing  as  good  an  entrance  and  Jiarbor,  of  the 
depth  of  9  feet,  as  the  funds  would  allow.  After  due  advertisement  a 
ooDtract  was  made.  A  channel  100  feet  in  width  to  the  mouth  of  the 
creek,  and  a  channel  50  feet  in  width  in  the  creek  to  the  railroad-wharf, 
have  been  completed,  and  the  remainder  of  the  appropriation  applied 
to  the  improvement  of  the  exterior  harbor  and  to  the  interior  basin. 

Amoant  appropriated  by  act  of  March  3, 1871 $10, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 ' 2,474  57 
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Amount  available  for  expenditure  in  year  ending  June  30, 

1872 $7,525  43 

Amount  required  to  complete  the  work  in  year  ending 
June  30, 1873 20, 000  00 


(See  Appendix  Q  10.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENTS. 

'  In  charge  of  Major  Wm.  P.  Craighill,  Corps  of  Engineers. 

1.  Survey  of  Wicomico  River^  near  Salisbury^  MaryUind. — A  resolution 
of  the  House  of  Representatives,  dated  February  3,  1871,  directed  a 
survey  of  this  river,  which  was  completed  on  the  15th  of  April,  1871. 
(See  Appendix  Q  12.) 

S.  Examination  and  survey  of  the  James  River  and  Kanawha  Canal. — 
This  survey  was  directed  in  the  appropriation  bill  approved  July  11, 

1870.  The  field-work  was  begun  as  soon  as  practicable  thereafter,  two 
parties  being  organized  and  continued  as  late  as  the  weather  and  funds 
permitted.  To  Mr.  William  R.  Hutton  was  assigned  the  duty  of  ascer- 
taining the  best  manner  of  continuing  the  communication  by  water, 
from  the  end  of  the  Old  canal  to  the  waters  of  the  Ohio  River.  Mr. 
Walter  Gwynn  Turpin  was  placed  in  charge  of  the  examination  of  the 
line  of  the  canal  from  Richmond  to  Buchanan,  with  a  view  to  a  deter- 
mination of  the  cost  of  its  enlargement  to  a  size  which  would  adapt  it 
to  the  extended  use  it  would  receive  when  it  became  a  link  in  a  great 
water-line  of  communication  between  the  Atlantic  slope  and  the  valley 
of  the  Mississippi.  A  report,  with  estimates,  was  submitted  under  date 
of  January  27,  1871.     (See  Appendix  Q  13.) 

3.  Survey  of  AccotinJc,  Neabsco,  Quantico^  and  Chappawamasic  BaySj 
and  of  Aqida  Creelc. — Directed  in  the  appropriation  bill  of  March  3, 

1871.  The  field-work  has  been  under  the  immediate  supervision  of  Cap- 
tain C.  B.  Phillips,  Corps  of  Engineers,  and  was  completed  in  July. 
The  reports,  maps,  &c.,  will  be  completed  and  submitted  at  an  early  day. 

4.  Survey  of  Norfolk  Harbor  and  of  Elizabeth  and  Nansemond  Rivers. — 
Directed  in  the  appropriation  bill' of  March  3,  1871.  These  surveys 
have  been  commenced.  The  field-work  will  be  actively  prosecuted 
during  the  remainder  of  the  present  season,  and  the  reports  and  maps 
will  be  submitted  before  the  close  of  1871. 

5.  Examination  and  survey  of  Roanoke  River ^  in  North  Carolina, — ^This 
survey  was  directed  in  the  appropriation  bill  approved  July  11, 1870. 
The  lateness  of  the  season  and  its  unhealthiness  caused  a  postpone- 
ment of  field-work  until  the  occurrence  of  frost.  A  preliminary  report 
was  made,  dated  January  17,  1871.    (See  Appendix.) 

An  appropriation  of  $20,000  for  the  improvement  of  the  river  was 
made  b}^  the  act  approved  March  3,  1871,  the  disposition  of  which  is 
reported  under  the  head  of  the  improvement  of  Roanoke  River.  A 
report  and  map  of  this  survey  are  in  preparation,  and  will  be  soon  fija- 
ished. 

6.  Survey  of  Neuse  River  below  Ooldsborough^  North  Carolina. — This 
survey  was  directed  in  the  appropriation  bill  approved  March  3,  1871. 
Field-work  was  begun  on  the  18th  of  April,  1871,  and  completed  in 
June.  The  preparation  of  the  report  and  mai)  is  progressing.  They 
will  be  soon  completed. 

7.  Survey  of  Cape  Fear  and  Deep  Rivers  as  far  up  as  La  Orange^  North 
CaroU)ia. — Directed  in  the  appropriation  bill  of  March  3,  1871.    The 

survey  was  begun  at  La  Grange  in  June,  1871,  and  will  be  completed 
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by  the  end  of  September,  1871,  when  the  preparation  of  the  report  and 
maps  will  be  begun.  They  will  be  submitted  by  the  end  of  the  current 
calendar  year,  1871.    (See  Appendix  Q  11.) 

8.  Survey  and  examination  at  Nacfs  Head^  North  Carolina^  with  a  view 
to  re-opening  the  old  inlet  near  that  place, — This  was  made  in  compliance 
with  the  act  of  July  11, 1870,  under  the  direction  of  Colonel  J.  H.  Simp- 
son, Corps  of  Engineers. 

In  the  report  submitted  the  different  plans  projected  in  1820, 1829, 
1840,  and  1853,  for  opening  an  outlet  to  the  sea,  near  Eoanoke  Island, 
are  reviewed. 

In  1852  an  appropriation  of  $50,000  was  made,  and  subsequently 
expended  in  an  attempt  to  carry  out  the  plan  proposed  in  1853,  which  re- 
quired at  its  first  step  the  excavation  of  a  channel  through  Bodie's 
Island,  opposite  Roanoke  Island ;  and  in  1857,  an  engineer  officer  sent 
to  inspect  the  work,  finding  the  cut  which  had  been  made  filled  with 
drifting  sand,  reported  unfavorably  of  the  scheme,  and  recommended 
its  abandonment,  which  was  approved  by  the  Secretary  of  War.  The 
officer  in  charge  of  this  examination  also  reports  adversely  to  the  prac- 
ticability of  re-opening  any  inlet  in  this  vicinity.    (See  Appendix  Q  14.) 

CONSTRUCTION  OF  THE  DELAWARE  BREAKWATER  AND  OF  THE  PIER 
AT  LEWES,  DELAWARE;  HARBOR  IMPROVEMENTS  ON  DELAWARE 
RIVER  AND  BAY ;  IMPROVEMENT  OP  THE  SCHUYLKILL,  SOUTH, 
SALEM,   AND  SHREWSBURY  RIVERS,  NEW  JERSEY. 

Officer  in  charge  Lieutenant  Colonel  J.  D.  Kurtz,  Corps  of  Engineers, 
having  under  his  immediate  order  Lieutenant  M.  R.  Brown,  Corps  of 
Engineers. 

1.  Delaware  BreaJcwater. — The  works  for  the  formation  of  this  artifi- 
cial harbor  were  completed  last  year  in  substantial  accordance  with  the 
original  project. 

The  commerce  of  the  country  has,  however,  increased  much  more  rap- 
idly than  the  provision  here  made  for  its  accommodation,  so  that  the 
harbor  is  found  to  be  too  small  for  its  requirements.  This  is  due  prin- 
cipally to  the  fact  that  the  sea  from  the  northeast  rolls  into  the  harbor 
through  the  opening  which  exists  between  the  principal  work  and  the 
*' ice-breaker,''  which  lies  to  the  north  and  west  of  it.  This  limits  the 
protected  area  to  the  space  lying  in  the  immediate  rear  of  the  main 
work ;  whereas,  if  the  sea  should  be  shut  out  from  this  opening,  the 
protected  area  would  be  increased  three  or  four  fold  its  present  extent. 

There  are  several  ways  of  effecting  this  exclusion.  Great  caution 
should  be  exercised  in  determining  which  method  should  be  followed, 
as  an  erroneous  procedure  would  i)robably  cause  serious  shoaling  of  the 
anchorage,  and  might  also  result  in  injury  to  the  beach  and  shore-line 
of  the  harbor.  The  question  will  be  referred  to  a  board  of  experienced 
officers,  from  whose  joint  views  respecting  it  a  correct  solution  may  be 
anticipated.  The  harbor  now  gives  shelter  to  over  fifteen  thousand  ves- 
sels in  a  year,  whose  commerce  represents  all  parts  of  the  country,  and 
includes  foreign  as  well  as  domestic  ports. 

The  existing  works  at  the  Delaware  Breakwater  Harbor 

have  cost $2, 127, 403  00 

Amount  available  July  1, 1871 3, 673  10 


(See  Appendix  E  1.) 

2.  Construction  of  pier  at  LeiceSy  Delaware, — Examinations  to  deter- 
mine the  character  of  the  bottom  of  the  harbor  at  Lewea^  th^  dvcftR^^\^ 
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and  force  of  cnrrents,  depth  of  water,  and  other  particnlars  have  been 
made,  and  a  project  for  the  proposed  pier  has  been  prepared  and 
approved.  Offers  for  the  iron  and  lumber  necessary  for  the  structure 
have  been  received  and  accepted,  and  arrangements  have  been  made  for 
the  conveyance  to  the  United  States  by  the  State  of  Delaware  of  a  site 
for  the  pier.  The  question  of  site  for  the  structure  was  referred  to  a 
board  of  engineers  familiar  with  the  locality,  and  their  recommendation 
was  concurred  in  and  adopted  and  the  work  commenced. 

Amount  appropriated  July  15, 1870 •. $225, 000  00 

Amount  expended  during  year  ending  June  30, 1871 3, 992  50 

Amount  available  July  1, 1871 221, 007  50 

Amount  required  for  year  ending  June  30, 1873 55, 000  00 

(See  Appendixes  R  2,  3,  4,  5,  and  6.) 

3.  Sarbar  at  Marcy^s  HooJcj  Pennsylvania. — ^Work  on  the  ice-piers  of 
the  harbor  at  Marcus  Hook  has  been  completed.  The  piers  are  four  in 
number,  two  on  the  upper  and  two  on  the  lower  end  of  the  harbor.  The 
space  protected  is  about  600  feet  by  250  feet. 

The  piers  consist  of  a  solid  granite  superstructure,  above  highest  tides, 
on  a  basis  of  timber  cribs  filled  with  rough  stone.  The  upper  work  is 
faced  with  granite  ashler,  securely  dove-tafied  and  doweled  together,  the 
top  being  covered  with  large  paving-flags,  and  each  pier  supplied  with 
stone  posts  for  vessels  to  moor  to.  The  harbor  will  be  of  much  service 
in  the  ice  season  as  a  place  of  refuge  to  vessels  navigating  the  Dela- 
ware. 

Amount  available  July  1, 1870 , $50,781  43 

Amount  expended  during  year  ending  June  30, 1871 34,^28  %Q 

Amount  available  July  1, 1871 15, 952  57 

Ko  further  appropriation  is  asked  for  at  present. 
(See  Appendix  R  7.)  , 

4.  Wilmington  Harbor^  Delaware. — ^The  appropriation  of  $15,000  made 
for  this  improvement  is  being  applied  to  the  deepening  of  the  entrance 
from  the  Delaware,  and  of  the  river  between  Third  street  and  Market 
street  bridges. 

The  rock  in  mid-channel,  a  short  distance  above  the  Third  street 
bridge,  will  be  removed,  and  the  channel  at  the  entrance  will  be  widened 
as  much  as  the  appropriation  will  allow. 

The  improvement  of  the  river  requires  the  removal  of  a  small  amount 
of  soft  material  just  below  the  mouth  of  the  Brandywine  ;  some  addi- 
tional cutting  above  the  Third  street  bridge,  with  some  widening  of  the 
channel,  and  a  small  bar  cut  away  above  Market  street  bridge. 

There  is  another  rock  a  short  distance  below  the  one  which  has  been 
taken  out ;  and  below  the  Third  street  bridge  a  ledge  projects  into  the 
channel  from  Jthe  south  bank.  These  should  be  removed. 

Amount  appropriated  by  act  of  July  11,  1870- $15, 000  00 

Amount  expended  during  fiscal  year  ending  June  30,  1871.      2, 739  44 

Amount  available  July  1, 1871 12,  260  56 

Amount  required  for  fiscal  year  ending  June  30,  1873 15, 000  00 

(See  Appendix  R  8.) 
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5.  Repairing  ice-harbor  pierSj  at  N'ew  Ca^tle^  Delaware, — The  small 
appropriation  for  this  work  has  been  applied  to  removing  the  decayed 
timber  of  the  lower  harbor-pier  and  replacing  it  by  stone.  One  course 
of  heavy  stones,  of  two  feet  rise,  has  been  laid  around  the  pier,  and  the 
second  course  commenced. 

The  ice-harbor  has  been  injured  by  encroachment  of  wharves  and 
.shoaling  of  the  bottom.    It  is  one  of  the  original  series  of  Delaware 
ice-harbors,  and  its  maintenance  is  required  by  the  commerce  of  that 
river. 

To  fit  the  harbor  for  usefulness  for  existing  commerce  re- 
quires the  establishment  of  three  new  piers,  at  a  proba- 
ble cost  of  $20,000each $60,000  00 

Completing  repairs  of  existing  pier 7, 000  00 

Total  needed  for  Delaware  ice-harbor  at  New  Castle,  for 

fiscal  year  ending  June  30,  1873 67, 000  00 

Appropriation  by  act  of  July  15, 1870 $2, 500  00 

Amount  expended  during  year  ending  June  30,  1871 2, 449  05 

Amount  on  hand  July  1, 1871 50  95 

Amount  required  for  fiscal  year  ending  June  30, 1873 67, 000  00 

(See  Appendix  R  9.) 

6.  Clearingandhiu^yingthecMnnelofiheSchuylJcillltiverjPenns^ylvania. — 
The  entrance  to  the  Schuylkill  River  has  been  gradually  increased  in 
depth  from  9  feet  to  15  feet  at  low  water,  by  natural  causes,  by  the  transit 
of  vesgels,  and  by  the  action  of  the  commercial  community  interested 
in  the  navigation  of  the  river. 

The  appropriation  of  $15,000  made  by  Congress  for  this  improvement 
has  been  applied  to  further  increasing  this  entrance  channel  to  the  depth 
of  18  feet,  and  to  removal  of  other  obstructions  up  the  river,  principally 
to  cutting  away  a  point  just  above  Penrose's  Bridge,  which  made  it 
difficult  for  large  vessels  to  pass  the  draw  in  that  bridge. 

The  remainder  of  this  appropriation,  and  the  additional  appropriation 
of  $10,000  made  at  the  last  session  or  Congress,  for  this  river,  will  be 
expended  in  cutting  a  passage  through  the  shoals  near  Gibson's  to  the 
deep  water  above. 

The  commerce  of  the  Schuylkill  is  rapidly  increasing,  and  requires  the 
emplojTuent  of  vessels  of  a  large  class. 

This  great  and  increasing  commerce  requires  just  accommodation.  To 
afford  this  it  is  proposed  to  increase  the  depth  of  water  at  the  mouth  of 
the  Schuylkill,  and  up  to  the  petroleum- wharves,  to  20  feet ;  above  them 
to  the  shipping-points  of  marble,  coal,  iron,  &c.,  to  18  feet. 

Amount  appropriated  by  act  of  July  11, 1870 $15, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 10, 000  00 

Expenditures  to  Jdne  30, 1871 15, 096  75 

Amount  available  July  1, 1871 9, 903  25 

Amount  required  for  fiscal  year  ending  June  30,  1873 40, 000  00 

(See  Appendix  R  10.) 

7.  Iceharbor  at  Reedy  Island^  Delatcare  River. — In  addition  to  the  ice- 
harbors  at  Marcus  Hook  and  New  Castle,  the  commerce  <>t*  the  Dela- 
ware requires  another  at  Reedy  Island.  This  harbor  was  established  in 
1852,  vessels  having  been  accustomed  to  anchor  on  the  east  of  tkia  v^\s^VL<iL 
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to  avoid  the  ronning  ice,  but  the  appropriation  was  altogether  inadequate 
to  do  the  work,  which  was  but  little  more  than  half  completed,  and  o 
wood,  which  is  fast  decaying. 

•  The  upper  line  of  piers  inclosing  this  harbor  requ  res  to  be  rebuilt  at 
once,  and  should  be  constructed  of  stone  above  low-water  level.  The 
lower  line  of  wooden  piers  requires  some  repairs,  and  one  or  two  addi- 
tional piers,  with  stone  superstructure,  should  be  placed  on  this  line  ta 
compensate  for  the  shoaling  which  has  occurred  in  the  harbor,  and  to 
afford  a  better  protected  entrance  to  it ;  the  estimated  coSt  for  which 
is  $190,000.    (See  Appendix  E  11.) 

8.  Removal  of  obstructions  of  Salem  River,  yew  Jersey. — An  examina- 
tion  of  this  locality  was  made  in  October,  1870.  The  obstructions  con- 
sist of  rocky  bars  extending  across  the  chapnel. 

By  the  act  of  March  3,  1871,  an  appropriation  of  $4,000  was  made 
for  the  removal  of  these  obstructions,  and  a  contract  has  been  entered 
into  for  the  execution  of  the  work.    • 

All  rocks  are  to  be  cleared  away  to  a  depth  of  9  feet  below  low  water, 
from  a  channel-way  200  feet  wide  entirely  across  the  bar. 

No  expenditures  were  made  during  the  year. 

Amount  appropriated  by  aet  of  March  3, 1871 $4, 000  00 


No  further  appropriation  is  needed  at  present  for  this  work. 
(See  Appendixes  B  12  and  B  13.) 

9.  Improvement  of  South  River j  New  Jersey. — Under  the  act  of  March 
3, 1871,  appropriating  $15,000  for  the  improvement  of  this  river,  pro- 
posals were  invited  for  doing  the  work  of  dredging,  but  through  the 
failure  of  the  lowest  bidder  to  enter  into  contract  the  work  has  been 
delayed,  and  nothing  was  done  in  the  fiscal  year.  The  work  ^a  now, 
however,  in  reliable  hands,  with  a  just  prospect  of  its  being  completed 
this  season. 

Appropriation  by  act  of  March  3, 1871 $15, 000 

Expended  to  June  30, 1871 

Amount  available  July  1,  1871 15, 000 


No  further  appropriation  is  now  asked  for  this  work. 
(See  Appendixes  E  14  and  R  15.) 

10.  Improvement  of  tlie  North  and  South  Branches  of  the  Shrewsbury 
River,  New  Jersey. — ^Under  the  act  of  March  3,  1871,  appropriatiug 
$14,000  for  the  improvement  of  this  river,  x)roposals  were  called  for  for 
doing  the  necessary  dredging ;  but  owing  to  the  failure  of  the  lowest 
bidder  to  enter  into  contract,  the  work  has  been  delayed  and  nothing 
done  in  the  fiscal  year. 

The  work  has  since  been  awarded  to  a  reliable  party,  and  it  is  ex- 
pected will  be  finished  this  season.  The  present  appropriation  will  suf- 
fice to  dredge  the  requisite  channels  through  the  shoal  places  in  both 
branches  of  the  river,  and  make  the  navigation  of  the  river  as  perfect 
as  practicable. 

Appropriation  by  act  of  March  3, 1871 $14, 000  00 

Expended  to  June  30, 1871 197  50 

Amount  available  July  1, 1871 13, 802  50 

No  appropriation  is  asked  for  at  present 
(See  Appendixes  R  16  and  E  17.) 
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11.  Survey  of  Horse'Shoe  Shoals,  Delaware  River,  Pennsylvania. — A 
preliminary  examination  of  these  shoals  has  been  made,  and  mach 
varied  information  relative  thereto  has  been  collected.  A  detailed  sur- 
vey is  now  in  progress,  the  result  of  which  >nll  be  plotted  and  compared 
with  previous  surveys  of  this  part  of  the  river.  Such  suggestions  re- 
specting the  difficulty  of  the  navigation  and  its  improvement  will  then 
be  made  as  the  facts  shall  appear  to  warrant.    (See  Appendix  R  18.) 

1%,  Examination  of  Chester  Harbor,  Delaware  River,  Pennsylvania, 
in  compliance  with  the  act  of  July  11,  1870. — The  report  of  this,  to- 
gether with  a  project  for  the  improvement  of  the  harbor,  will  be  found 
in  Appendix  R  19. 

13.  Delaware  River  between  Trenton  and  Bordentmcn,  New  Jersey. — 
The  Delaware  is  navigable  for  12  feet  water  at  low  tide  as  far  up  as 
Newbold's  Island,  a  little  below  Bordentown,  where,  in  passing  from  12 
feet  in  the  south  channel  to  a  corresponding  depth  in  the  north  channel, 
a  ridge  must  be  crossed,  on  which  there  are  but  5  feet  at  low  water. 
From  this  point  6  feet  of  water  can  be  had  at  low  water  up  to  the  bridge 
at  Trenton,  except  at  one  point,  Perriwig  Island,  three  miles  below  the 
bridge,  where  a  shoal  about  800  yards  in  length  must  be-^  passed  over, 
having  only  3  feet  of  water  upon  it.  The  commerce  of  the  river  requires 
a  channel-way  200  feet  wide  to  accommodate  the  tows  of  canal-boats, 
which  have  a  breast  of  three  or  more  boats,  and  must  have  room  to  i>a8s 
each  other. 

For  reasons  given  in  this  report,  the  officer  in  charge  of  the  examin- 
ation and  survey  recommends  the  improvement  to  be  made  on  the  east- 
ern side  of  Perriwig  Island,  and  estimates  that  it  will  require  the  re- 
moval of  110,000  cubic  yards  of  gravel,  boulders,  &c.,  to  make  a  cut 
through  the  shoal  200  feet  wide  and  6  feet  deep  at  low  water,  which  at 

50  cents  would  be *. 870, 000  00 

Below  Newbold's  Island,  a  cut  200  feet  wide,  700  feet  long, 

and  1  foot  deep,  will  be  required,  which  at  40  cents  will  be . .  2, 000  00 
Add  for  incidental  expenses  and  contingencies 3, 000  00 

Total  required 75, 000  00 

Of  which  sum  $20,000  could  be  profitably  expended  in  one  season. 
(See  Appendix  R  19a.) 

PHILADELPHIA  AKD  CAMDEN  BKIDGE.* 

The  act  of  Congress  of  April  G,  1870,  giving  the  consent  of  the 
United  States  to  the  erection  of  a  bridge  aeross  the  Delaware  River 
between  Philadelphia  and  Camden,  required  that  the  bridge-company, 
before  commencing  the  construction,  should  submit  to  the  Secretary  of 
War  such  information  concerning  the  plan  and  locality  of  the  bridge  as 
would  enable  him  to  determine  whether  the  proposed  structure  would 
conform  to  the  conditions  of  the  act  not  to  obstruct,  impair,  or  injuri- 
ously modify  the  navigation  of  the  river ;  and  that  the  bridge  should 
not  be  built  until  the  Secretary  of  War  approved  the  plan  and  location 
proposed.  This  subject  was  referred  to  a  board  of  engineer  officers, 
whose  action  and  that  of  the  Secretary  of  War  thereon  will  be  found  in* 
Appendixes  R  20,  21,  22,  23,  and  24. 

IMPROVEMENT  OF  HUDSON  RIVER  AND  REMOVAL  OP  OBSTRUCTIONS  IN 

NEW  YORK  HARBOR. 

Officer  in  charge,  Lieutenant  Colonel  John  Newton,  Corpsof  Engineers, 
who  has  under  his  immediate  orders  Captain  S.  M.  Mansfield,  Corps  of 
Engineers. 

6e 
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1.  Improvement  of  Hudson  River. — The  following  memorandum  of 
work  done  in  the  fiscal  year  has  been  submitted  by  Colonel  Newton  : 

New  Baltimore  Channel  completed,  79,615  cubic  yards  of  material 
dredged  and  removed. 

Coeyman's  Dike  (State  dike)  repaired  for  a  length  of  120  feet,  the 
expense  of  which  was  paid  by  the  State  commissioners. 

Shore  protection  of  Schodac  Island,  227  linear  feet  constructed. 

Overslaugh  Rock,  a  portion  removed  by  contract. 

Bath  Dike,  3,823  feet  long,  finished. 

Patroon's  Island  Dike,  3,409  feet  long,  commenced  and  finished. 

Old  State  dam,  crossing  this  dike,  removed. 

Base  Island  Dike,  5,119  feet  long,  commenced  and  finished. 

Some  stone  filling  put  into  dikes. 

Works  to  be  finished  during  the  present  year :  Dikes  in  the  neigh- 
borhood of  Coeyman's.  A  cut  to  be  made  through  Fishhouse  Shoal ; 
through  the  Overslaugh  Channel ;  and  through  the  point  of  the  middle 
ground  near  Coeyman's.  Completing  the  filling  of  Base  Island  and 
Patroon's  Island  dikes  with  stone  and  leveling  up  with  timber. 

The  amoufit  of  appropriation  necessary  to  complete  the  improvement 
of  Hudson  River  is  $200,000. 

The  works  of  improvement  have  been  so  far  successfiil,  and  the  plans 
adopted  should  be  completed  in  order  to  obtain  the  more  perfect  results 
anticipated  in  their  design. 

Amount  appropriated  by  act  of  July  11, 1870 $40, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 40, 000  00 

80,000  00 
Amount  expended  during  the  year  ending  June  30, 1871 14, 535  36 

Amount  available  July  1, 1871 65, 464  64 

Amount  required  for  the  fiscal  year  ending  June  30, 1873*. .  90, 000  00 


(See  Appendix  S  1.) 

2.  Removing  obstructions  in  East  River  ^  including  Hell  Oat^. — Operations 
were  resumed  upon  the  excavation  of  the  shaft,  and  tunnels  were  com- 
menced in  the  latter  portion  of  July,  1870.  The  shaft  has  been  sunk 
from  reference  (21  feet)  below  mean  low  water  to  reference,  (33  feet.) 

The  tunnels,  ten  in  number,  have  been  driven  distances  varying  from 
50  feet  to  12C  feet. 

The  first  transverse  gallery,  li2  feet  in  length,  was  begun  and  finished, 
and  40  feet  of  the  second  gallery  have  been  excavated. 

The  amount  of  rock  removed  was  8,30G  cubic  yards. 

The  work  has  hitherto  been  carried  on  by  hand-drilling  in  the  tunnels 
and  galleries,  and  by  hand -drilling  and  the  Burleigh  drills  in  the  shaft. 
Preparations  have  been  made  for  the  early  application  ol'  steam-drills  to 
expedite  tli(»  i)rogrosis  of  the  work. 

:)bii'nm-dnlUn(i  hcow. — The  operations  of  this  machine  have  been  applied 
.  to  blasting  upon  Diamond  and  Coenties  Reefs.  Upon  the  former  six 
rounds  of  blasts,  covering  the  solid  bed  rock  of  the  reef,  have  been  ex- 
ploded, and  ui)on  Coenties  Keef  lour  rounds  have  been  fired. 

The  otlicer  in  charge  asks  tor  an  appropriation  of  $450,000  for  the 
fiscal  year  ending  June  30,  187»'{,  for  continuing  the  operation*  in  East 
Kiver  and  at  Hell  Gate,  inclu<ling  the  commencement  of  operations  for 
the  ivinoyiii  of  the  middle  reef.  Hell  Gate. 

Awount  appropriated  by  act  of  Ju\v  W,  ISTO $250, 000  00 

Amount  appropriated  by  act  of  MarcVi  ^,1^1  V ^^^QQO  00 
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Eeceived  from  sales  of  property  daring  the  year $775  97 

Expended  during  the  year  ending  June  30, 1871 176, 793  51 

Amount  available  July  1, 1871 323, 982  46 

Amount  required  fiscal  year  ending  June  30, 1873 450, 000  00 

(See  Appendix  S  2.) 

EXAMINATIONS  ANI>  SURVEYS  FOR  IMPROVEMENTS. 

Lieutenant  Colonel  Newton  is  charged  with  the  following  examina- 
tions and  surveys  directed  to  be  made  by  the  act  of  March  3, 1871 : 

1.  At  Otter  Creek,  Vermont. 

2.  At  Passaic  River,  between  Newark  and  Passaic,  New  Jersey. 

3.  At  East  Chester  Creek  or  Inlet,  New  York. 

4.  At  Port  Chester  Harbor,  New  York. 

5.  At  Roudout  Harbor,  Hudson  River,  New  York. 

These  are  in  progress,  and  the  reports  upon  them  when  received  will 
be  duly  submitted. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  STATES  OF  CON- 
NECTICUT AND  RHODE  ISLAND,  AND  UN  THE  SOUTH  SHORE  OP 
LONG  ISLAND  SOUND. 

Officer  in  charge.  Major  G.  K.  Warren,  Corps  of  Engineers,  who  has 
Captain  A.  H.  Holgate,  Corps  of  Engineers,  nnder  his  immediate  orders. 

1.  Improvement  of  Providence  River,  Rhode  Island, — During  the  past 
fiscal  year  18,200  cubic  yards  of  material  have  been  removed  from  the 
channel,  which  is  now  14  feet  deep  at  mean  low  water  for  a  width  of 
130  feet,  12  feet  deep  over  a  width  of  200  feet,  and  9  feet  deep  for  a 
width  of  350  feet  up  to  Fox  Point  wharf.  It  is  proposed  hereafter  to  in- 
crease the  width  of  the  channel. 

The  following  is  the  amount  received  and  expended  during  the  year : 

Amount. appropriated  by  act  of  July  11, 1870 $5, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 1871    5, 000  00 

Amount  available  July  1, 1871 000  00 

Amount  required  for  fiscal  year  ending  June  30, 1873 10, 000  00 


(See  Appendix  T  1.) 

JJ.  Removal  of  Bulkhead  Rock,  (Providence  River,  Rhode  Island.)—^ 
This  rock  had  originally  a  depth  of  8.9  feet,  and  so  much  of  it  has  been 
removed  during  the  year  as  to  give  14  feet  at  mean  low  water.  No  ap- 
.l)ropriation  is  asked  for  the  fiscal  year  ending  June  30,  1873. 

Amount  appropriated  by  act  of  July  11, 1870 $2,500  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 1871    2,500  00 


(See  Appendix  T  2.) 

3.  Improvement  of  Paictiwket  River ^  Rhode  Inland, — The  work  upon 
this  river  during  the  last  fiscal  year  has  consisted  in  dredging,  chiefly 
from  Dunnc^lPs  wharf  to  the  wharves  in  Pawtucket,  a  distance  of  about 
half  a  mile;  16,257  cubic  yards  have  been  excavated  and  the  channel 
has  been  made  75  feet  wide  and  6  feet  deep  at  mean  low  water. 

Dredging  is  now  being  done  between  Dunnell's  wharf  and  Spring 
Kun  at  points  where  the  channel  has  a  less  depth  than  C  feet  at  mean 
low  water. 
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Amount  appropriated  ])y  act  of  July  11,  1870 $8,  000  00 

Amount  appropriated  by  act  of  March  3,  1871 7,  000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 1871    6,  907  80 

Amount  available  July  1,  1871 8,  092  20 

Amount  required  for  fiscal  year  ending  June  30,  1873 10,  000  00 

(See  Appendix  T  3.)  "" 

4.  Construction  of  Breakwater  at  Block  'Island^  Rhode  Island, — During 
the  year  the  substructure  of  the  breakwater,  for  a  length  of  500  feet  from 
the  shore-line,  was  completed  up  to  the  level  of  mean  low  water.  Work 
on  the  substructure  is  being  continued,  and  a  temporary  harbor  is  being 
built ;  the  latter  is  necessary  to  a  successful  prosecution  of  the  harbor 
works,  as  there  is  now  no  landing-place  for  vessels  employed  on  them. 

Amount  appropriated  by  act  of  July  11,  1870 $30, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 .  • 75, 000  00 

Amountexpeuded  during  thefiscal  year  ending  June  30, 1871 .     22, 313  50 

Amount  availiable  July  1,  1871 82, 686  50 

Amount  required  for  fiscal  year  ending  June  30,  1873 267, 000  00 

(See  Appendix  T  4.) 

5.  Survey  and  Improvement  at  Pawcatuck  River ^  Rhode  Island  and^ 
Connecticut. — A  survey  was  made  in  the  autumn  of  1870,  and  an  esti- 
mate for  a  channel  75  feet  wide  and  5  feet  deep  at  low  water  was  made. 
This  improvement,  at  the  price  per  yard  at  which  the  work  is  being 
done,  will  cost  $26,833. 

Amount  appropriated  by  act  of  March  3,  1871 $10, 000  00 

Amount  expended  during  the  fiscal  year  ending  June30, 1871  159  15 

Amount  available  July  1,  1871 9, 840  85 

Amount  required  for  fiscal  year  ending  June  30, 1873 17, 000  00 

(See  Appendixes  T  5  and  T  6.) 

6.  Improvement  of  Thames  River ^  Connecticut — No  work  has  been  done 
on  this  river  during  the  fiscal  year.  A  contract  has  been  made  for 
dredging  under  appropriation  made  by  act  of  March  3, 1871. 

Amount  appropriated  by  act  of  March  3, 1871 $10, 000  00 

Amount  expended  during  the  fiscal  year  ending  July  1, 1871 .  000  00 

Amount  available  June  30,  1871 10, 000  00 

Amount  required  for  fiscal  year  ending  June  30, 1873 10, 000.  00 

(Se«  Appendix  T  7.) 

7.  Improvement  of  Connecticni  River. — The  appropriation  of  $40,000^ 
made  by  act  of  Congress  of  July  11, 1870,  did  not  specify  in  what  part 
of  the  river  it  was  to  be  expended,  but  it  was  understood  that  $20,000 
should  be  spent  below  Hartford  and  $20,000  above. 

The  improvement  below  Hartford  consisted  in  dredging  near  Mouse 
Island,  Pistol  Point  Bar,  and  at  Pratt's  Ferry  Bar,  and  pfiing  at  Hart- 
ford Bar.  The  dredging  was  completed  in  the  fiscal  year.  The  time 
for  completing  the  contract  for  the  latter  was  extended,  and  the  work  is 
now  going  on. 

The  plan  for  the  improvement  above  Hartford,  which  was  completed 

in  December,  1870,  ijroposed  wing-dams  at  five  places  between  Hartlbrd 

and  EnBeld  Rapids,  ajid  these  are  now  in  process  of  construction.     The 

improvement  of  the  bar  at  the  moutVi  oi  tti^  iW^r  la  a  work  of  magnitude 
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and  difficulty,  and  a  thorough  survey  must  be  made  previous  to  the  con- 
sideration of  plans. 

Amount  appropriated  by  act  of  July  11,  1870 $40,  000  00 

Amount  appropriated  by  act  of  March  3, 1871 35, 000  00 

Amount expendedduringthefiscalyearendingJune30,1871.     22, 170  72 

Amount  available  July  1,  1871 .' 52, 820  28 

Amount  required  for  fiscal  year  ending  June  30,  1873,  for 
improvement  and  for  survey  of  bar  at  mouth  of  river  . .     23, 000  00 

(See  Appendixes  T  8,  0,  and  10.) 

8.  Improvement  of  Connecticut  River  above  Hartford  and  helmc  Hoi- 
yoke. — Owing  to  the  diversity  of  opinion  existing  among  the  people  in- 
terested in  this  improvement  as  to  the  manner  and  locality  of  expendi- 
ture of  the  money  appropriated,  a  survey  of  Enfield  Kapids  is  being 
made,  the  result  of  which,  with  the  plan  of  the  proposed  improvement, 
will  form  the  subject  of  a  special  report. 

Amount  appropriated  by  act  of  March  3,  1871 $20, 000  00 

Amoun  t  expended  during  the  fiscal  year  ending  June  30, 1871.  607  43 

Amount  available  July  1,  1871 19, 392  57 

(See  Appendixes  T  8,  9,  and  10.) 

9.  Improvement  of  Neic  Haven  Harbor^  Connecticut — Under  the  appro- 
priation of  $15,000,  made  by  act  of  Congress  approved  July  11, 1870, 
the  removal  of  Middle  Rock  was  commenced  September  6, 1870,  but  the 
progress  made  not  being  satisfactory,  the  work  was  discontinued  October 
13,  1870. 

A  survey  of  the  harbor  was  made  in  the  spring  of  1871.  This  survey 
showed  that  there  were  but  7 J  feet  of  water  in  the  channel,  at  mean  low 
water,  up  to  the  wharves  of  the  city. 

It  was  decided  to  dredge  a  channel,  giving  13  feet  at  mean  low  water, 
and  to  commence  the  removal  of  Luddington's  Rock ;  both  works  are 
now  in  progress. 

All  of  the  available  funds  will  be  expended  during  the  fiscal  year.  It 
is  thought  that  no  more  dredging  need  now  be  done ;  but  if  the  complete 
removal  of  the  rocks  obstructing  the  entrance  to  the  harbor  be  decided 
upon,  there  should  be  $20,000  appropriated  for  work  in  the  fiscal  year 
ending  June  30,  1873. 

Amount  appropriated  by  act  of  July  11,  1870 $15, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 40, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 1871 .     10, 246  13 

Amount  available  July  1,  1871 44,  753  87 

Amount  required  for  the  fiscal  year  ending  June  30,  1873.     20,000  00 

(See  Appendixes  T  11  and  T  12.) 

Survey  and  improvement  of  Housatoyiic  River ^  Connecticut, — A  survey 
was  made  and  the  results  reported  January  23, 1871.  The  amount  esti- 
mated as  necessary  for  the  improvement  of  the  river,  exclusive  of  the 
outer  bar,  was  $24,886. 

The  amount  appropriated  by  act  of  March  3,  1871,  ($15,000,)  is  being 
expended  by  contract. 

Amount  required  for  the  fiscal  year  ending  June  30,  1873,  $15,000. 
(See  Appendixes  T  13  and  T  14.) 

Survey  and  improvement  of  Bridgeport  Harbor^  Connecticut — A  full 
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history  of  the  survey  and  improvements  heretofore  made  by  the  Govern- 
ment was  given  in  report  of  January  12,  1871. 

The  least  estimate  for  buildinjc  a  sea-wall,  which  is  deeme^l  absolutely 
necessary,  and  for  dredging  so  as  to  give  14  feet  of  water  at  mean  low 
tide,  is  $124,000. 

The  appropriation  of  $20,000  made  by  an  act  api)roved  March  3, 1871, 
will  be  expended  in  dredging  and  in  building  a  riprap  wall,  extending 
a  short  distance  from  the  shore  to  test  its  effect  in  arresting  the  move- 
ment of  sand  and  gravel  along  the  beach. 

The  amount  required  for  the  fiscal  year  ending  June  30,  1873.  is 
$100,000.    (See  Appendixes  T  15  and  T  16.) 

12.  Improvement  of  ^V€8t2)ort  Harbor^  Connecticut — Under  the  appro- 
priation of  $2,500  made  by  act  of  Congress  approved  July  11, 1870,  the 
sea-wall  at  Cedar  Point  was  repaired  at  a  cost  of  $1,013;  the  amount 
remaining  on  hand  ($587)  is  too  small  to  expend  in  any  other  manner 
than  in  making  additional  surveys.  The  dredging  the  canal  and  extend- 
ing the  sea-wall,  the  estimated  cost  is  $30,000.    (See  Appendix  T  17.) 

13.  Survey  and  improvement  of  Port  Jefferson  Harbor,  Long  Island, 
New  YorJc. — Keport  upon  the  survey  of  this  harbor  was  made  January  14, 
1871.  To  secure  a  good  entrance  to  this  harbor  will  cost  not  less  than 
$175,000.  The  harbor  being  land-locked,  and  of  ample  size,  would 
become  an  important  harbor  of  refuge  for  coasters  if  the  entrance  were 
improved.  Under  tlie  appropriation  of  $15,000  made  by  act  approved 
March  3, 1871,  contracts  for  building  a  riprap  sea-wall,  and  for  dredg- 
ing at  the  entrance  have  been  made.  The  available  funds  will  be 
expended  during  this  fiscal  year. 

Amount  required  for  fiscal  vear  ending  June  30,  1873,  is  $50,000. 
(See  Appendixes  T  18  and  T.19.) 

14.  Survey  and  improvement  of  Fecofiic  River ,  Long  Island,  New  York. 
— A  survey  was  made  and  the  i-eport  was  subnntted  in  January,  1871. 

The  amount  required  to  make  a  channel  75  feet  wide,  and  G  feet  deep, 
at  mean  low  water,  was  estimated  to  be  $32,818  50.  The  amount 
appropriated  by  the  act  appro v^ed  March  3,  1871,  was  $5,000.  This 
amount  is  being  expended  in  digging  a  channel  as  wide  as  can  be  done 
by  an  Osgood  machine  when  dumping  the  material  excavated  on  one 
side  of  the  cut.  Further  appropriation  should  be  made  to  widen  this 
cut,  and  to  convey  the  material  away  in  scows.     . 

Amount  required  for  the  fiscal  vear  ending  June  30, 1873,  $28,000. 
(See  Appendixes  T  20  and  T  21.) 

EXAMINATIONS  AND   SURVEYS  FOE  IMPROVE^IENT. 

1.  Examination  at  Narragansett  Pier,  Rhode  Island, — This  examina- 
tion, directed  by  the  act  of  July  11,  1870,  was  made,  and  the  report 
completed  January,  1871.  No  appropriation  was  made  by  Congress. 
The  estimate  for  a  sea-wall  and  basin  for  the  use  of  small  steamers  in 
ordinary  weather  was  $12,320  24,  but  a  very  much  larger  amount  is 
required  to  make  a  harbor  suitable  for  all  weathers.  (See  Appendixes 
T  22  and  T  23.) 

2.  Survey  of  Southport  Harbor,  Connecticut. — Eeport  of  this  survey 
was  made  January,  1871,  in  compliance  with  the  act  of  July  11, 1870. 
A  recommendation  for  an  appropriation  of  $12,225  was  made  for  repair- 
ing the  sea-wall  and  riveting  the  dike.    No  appropriation  was  made  by 

^  the  last  Congress.     (See  Appendix  T  24.) 

<X  /Surrey  of  Stonington  Harbor^  Connecticut — This  survey  has  been 
made  fa  coinpUauce  with  the  act  of  March  3, 1871.    A  report  and  plan 
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of  improvement  will  be  submitted  during  the  coming  winter.     (See 
Appendix  T  25.) 

The  surveys  of  Norwalk  Harbor^  Connecticut^  and  of  Huntington  Har- 
bor^ Long  Islandj  Neio  Yorkj  directed  by  the  act  of  March  3,  1871, 
have  been  completed,  but  the  final  reports  thereon  have  not  yet  been 
received. 

SEA-WALLS  AT  GREAT   BREWSTER,  DEER,  AND   LOVEL'S   ISLAND,  BOS- 
TON HARBOR. 

Officer  in  charge.  Colonel  EL.  W.  Benham,  Corps  of  Engineers. 

1.  Great  Brewster. — The  sea-wall  on  this  island  is  reported  to  be  in 
good  condition,  and  no  further  expenditure  appears  to  be  required  for 
the  present. 

2.  Deer  and  LoveVs  Inland. — The  three  sea-walls  on  Deer  Island  are 
also  reported  to  be  in  good  condition.  The  officer  in  chjirge  renews  his 
recommendation  of  last  year,  that  a  further  protection  be  given  to  their 
foundations,  particularly  at  '"North  Head.''  For  this  he  estimates  the  sum 
of  $18,000  is  required. 

LoveVs  Island. — The  wall  at  the  east  end  of  the  south  bluff,  built  in 
1868,  remains  in  good  condition  .and  continues  to  serve  as  a  good  pro- 
tection to  the  bluff.  But  the  abrasion  on  the  west  side  of  the  island, 
adjacent  to  the  old  wall  at  Eam  Head,  still  continues. 

The  officer  in  charge  submits  an  estimate  of  $15,000  for  continuing  the 
sea-wall  400  feet,  and  for  an  apron-facing  of  stone  for  750  feet  to  the 
-southwest.    (See  Appendix  U  1.) 

IMPROVEMENT    OF  RIVERS   AND  HARBORS    IN  THE   STATES  OF  MAINE, 

.NEW  HAMPSHIRE,  AND  MASSACHUSETTS. 

Officer  in  charge  of  those  in  Maine  and  !N'ew  Hampshire,  Lieutenant 
Colonel  George  Thom,  Corps  of  Engineers ;  in  Massachusetts,  Lieuten- 
ant Colonel  John  G.  Foster,  Corps  of  Engineers,  to  May  25, 1871 ;  after 
which  Lieutenant  Colonel  George  Thom,  Corps  of  Engineers,  who  has 
Lieutenant  J.  B.  Quinn,  Coq)8  of  Engineers,  under  his  immediate 
orders. 

1.  St  Croix  Eiver^  above  'Hlie  Ledge,^^  Maine. — For  the  improvement  of 
this  river  it  will  be  necessary  to  deepen  its  channel  by  the  removal  of 
slabs,  edgings,  and  sawdust,  which  for  30  years  and  more  have  been 
accumulating  in  large  quantities.  The  act  of  Congress  approved  March 
2,  1867,  by  which  $15,000  was  appropriated  for  this  work,  contained  a 
proviso  requiring  the  co-operation  of  the  Province  of  New  Brunswick 
before  operations  should  be  commenced.  This  co-operation  not  having 
been  obtained,  the  appropriation  has  reverted  to  the  Treasury. 

An  appropriation  of  $50,000  on  the  part  of  the  United  States,  with 
an  equal  amount  on  the  part  of  the  Province  of  New  Brunswick,  will 
be  required  to  accomplish  this  work,  of  which  amount  one-half  could 
be  profitably  expended  during  the  next  fiscal  year.  (See  Appendix 
VI.) 

2.  Narraguagm  River^  Maine. — The  improvement  contemplated  for 
this  river  comprises  the  removal  of  several  bars,  ledges,  and  a  large  num- 
ber of  boulders,  which  obstruct  its  navigation,  from  its  mouth  uj)  to  the 
bridge  at  Cherryfield,  a  distance  of  about  seven  miles. 

By  act  of  March  3, 1871,  the  sura  of  $12,000  was  appropriated  for  this 
work,  which  sum  is  deemed  sufficient  to  remove  all  the  boulders  and 
ledges. 
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Up  to  the  30th  of  June,  1871,  about  250  boulders  (weighing  altogether 
about  550  tons)  had  been  removed  from  the  bed  of  the  river,  at  and 
above  Small's  Point,  including  one  of  about  80  tons  at  Cherryfield,  and 
30  others  weighing  from  3  to  15  tons  each. 

The  bars  referred  to  have  been  created,  in  a  great  degree,  by  a  depo- 
sition of  sawdust  which  is  still  being  thrown  into  the  river  from  the 
saw-mills  at  Cherryfield  and  above ;  and  it  would  seem  proper  that  the 
bars  should  not  be  removed  ujitil  the  throwing  in  of  the  sawdust  be  pre- 
vented by  suitable  State  legislation. 

Amount  appropriated  by  act  of  March  3,  1871 $12, 000  00 

Amount  expended  during  ti.scal  year  ending  June  30,  1871.       1, 904  39 
Amount  available  July  1,  1871 10, 095  01 

(See  Appendixes  V  2  and  V  3.) 

3.  Sullivan  Elver  and  Sullivan  Falls^  Maine, — This  river  is  navigable  up 
to  Franklin,  Maine,  being  a  distance  of  about  nine  and  a  half  miles 
from  its  mouth ;  and  the  only  obstructions  to  ita  navigation  are  Hatch- 
er's Rock  and  Ledge  in  the  "Falls,''  and  the  old  bridge-piers  about  one 
mile  above  the  Falls.  The  estimated  cost  of  its  improvement  is  as  follows, 
viz : 

1.  Removal  of  Hatcher's  Rock  to  a  depth  of  10  feet  below 

mean  low  water $30, 450  00 

2.  Removal  of  a  portion  of  the*  ledge 1, 500  00 

3.  Removal  of  three  bridge-piers,  at  $2,000  each 6, 000  00 

4.  Iron  spindles  on  Half  Side  Ledge  and  low-water  lock,  at 

$1,250  each 2, 500  00 

Contingencies 3,550  00 

Total  $44, 000  00 

Appropriated  by  act  of  March  3,  1871  10, 000  00 

A  contract  was  made  for  removing  270  cubic  yards  of  Hatcher's- 
Rock.  On  the  1st  of  August  this  contract  was  completed,  and  the 
appropriation  was  thereby  exhausted.  This  work  has  already  greatly 
improved  the  navigation  of  the  "Falls,"  in  giving  an  increased  depth, 
of  4  feet  of  water  over  Hatcher's  Rock. 

Amount  appropriated  March  3,  1871 $10, 000  00 

Amount  expended  during  the  fiscal  year  ending  June30, 1871  226  97 

Amount  available  July  1, 1871,  (which  will  be  expended 

during  the  present  working  season) 9,  773  03^ 

Amount  required  for  fiscal  year  ending  June  30, 1873 $34,000  00 

(See  Ai)pendixes  V  4  and.  V  5.) 

4.  Union  Rivcr^  Maine, — The  proposed  works  of  improvement  in  this 
river  consist  in  the  removal  of  slabs,  edgings,  sawdust,  and  boulders 
between  Ellsworth  and  Fullerton's  Point,  and  of  several  ledges  and 
large  boulders  at  its  mouth. 

A  contract  was  made  for  the  sum  of  812,000  for  opening  a  channel 
150  feet  wide  through  these  obstructions  at  and  below  Ellsworth  ;  and 
on  the  30th  of  June,  1871,  it  was  opened  to  a  width  of  about  100  feet, 
with  a  probability  of  the  work  being  completed  about  the  1st  of  Octo- 
ber. Numerous  large  boulders  had  also  been  removed  from  the  channel 
at  and  above  its  mouth. 
The  amount  on  hand  July  1, 1871,  is  deemed  sufficient  for  completing 
all  the  coDtewpIated  improvements. 
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Amount  appropriated  by  act  of  July  11, 1870 $15, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 15, 000  00 

Amount  expended  during  fiscal  year  ending  June  30,  1871.       3,813  98 
Amount  available  July  1,  1871 26, 186  02 


(See  Appendix  0.) 

5.  Powhscot  Eiverj  Maine. — This  river  is  obstructed  in  its  navigation 
by  several  bars  and  ledges  at  Bangor  and  below.  These  bars  are  for 
the  most  part  comi)osed  of  slabs,  edgings,  and  sawdust,  which  have 
been  thrown  into  the  river  for  the  last  fifty  years  from  the  saw-mills  at 
Bangor  and  above.  The  ledges  obstruct^g  it  are  in  the  channel  at 
Bangor,  and  are  known  as  "  Independence  Rock,"  ^'Steamboat  Ledge," 
"  Gulliver's  Eock,"  &c. 

In  order  to  render  the  navigation  of  this  river  safe  and  i)racticable  at 
all  stages  of  the  water,  the  otticer  in  charge  recommends  that  a  channel 
be  excavated  down  to  the  natural  bed  of  the  river  above  Low's  Ledge, 
where  it  ranges  in  depth  from  9  to  12  feet,  and  below  Low's  Ledge 
through  the  slabs  and  edgings  to  a  depth  of  12  feet,  at  low  water  in  the 
lowest  stages  of  the  river. 

The  work  done  up  to  the  30th  of  June,  1871,  consists  in  the  excava- 
tion of  portions  of  "Independence  Rock"  and  "  Steamboat  Ledge,'-  in 
all  about  480  tons. 

A  contract  was  made  for  opening  a  channel  to  the  contemplated  depth 
and  to  a  width  of  about  200  feet,  through  the  obstructions  in  three 
localities  where  most  necessary  at  and  below  Bangor.  Work  was  com- 
menced under  this  contract  on  the  19th  of  June. 

Amount  appropriated  by  act  of  July  11, 1870 $15, 000  00^ 

Amount  appropriated  by  act  of  March  3,  1871 50, 000  00 

Amount  expended  during  fiscal  year  ending  June  30,  1871.       7, 559  37 

Amount  available  July  1, 1871 57, 440  63 

Amount  required  for  fiscal  year  ending  June  30,  1873 50, 000  00 


(See  Appendix  7.) 

6.  Kennebec  River,  Maine. — The  plan  in  progress  for  Ihe  improvement 
of  this  river  ^consists  in  straightening  and  deepening  its  channel  by 
dredging  through  the  several  shoals  and  the  removal  of  several  ledges, 
and  numerous  boulders  which  obstruct  it  between  Richmond  and  Au- 
gusta, Maine.  The  width  of  the  channel  is  to  be  100  feet,  ^the  sides 
having  a  slope  of  2  feet  to  1  foot  rise,)  and  a  depth  of  seven  leet  up  to 
Hallowell,  and  OJ  feet  thence  to  Augusta,  at  low  tide,  in  its  lowest 
stages. 

On  the30thof  June.  1870,  the  channel  had  been  opened  to  the  required 
depth  through  Shepherd's  Point  Shoal,  Hallowell  Shoal,  and  Britt's 
Shoal,  to  a  width  of  not  less  than  75  feet,  and  through  Gage's  Shoal  (at 
Augusta)  to  an  average  width  of  45  feet,  and  about  50  large  boulders 
had  been  removed  from  the  bed  of  the  river. 

During  the  fiscal  year  ending  June  30,  1871,  the  following  work  has 
been  done  in  the  improvement  of  this  river,  viz :  the  channel  through 
Gage's  Shoal  and  Britt's  Shoal  has  been  increased  and  completed  to  the 
required  width  of  100  feet,  and  a  depth  of  6^  feet  in  the  lowest  stages 
of  the  river.  A  channel  has  been  excavated  through  Hinckley's  Shoal 
(between  Gardiner  and  Hallowell)  to  a  width  of' 100  feet  and  a  depth  of 
7  feet  in  the  lowest  stage  of  the  river,  and  work  commenced  under  a  con- 
tract for  increasing  to  a  width  of  100  feet  the  channel  heretofore  dredged 
through  Shepherd's  Point  Shoal  and'Hallowell  Shoal,  with  a  probability 
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of  its  completion  tbis  autumn.  About  fifty  large  boulders  have  also  been 
removed  from  the  bed  of  the  river.  This  will  complete  all  the  contem- 
plated improvements  above  Gardiner,  Maine,  and  no  further  appropri- 
ation is  required  therefor. 

The  appropriation  of  $5,000  made  by  act  of  March  3,  1871,  for  im- 
proving the  river  bet\yeen  llichmond  and  Gardiner  is  to  be  applied  to 
the  removal  of  the  ledge  near  Nehumkegjsland,  and  to  opening  a  chan- 
nel 100  feet  wide  and  10  feet  deep  at  low  water  through  the  upper  sand 
bar,  and  proposals  have  been  invited  for  doing  the  work  by  contract. 

Amount  on  hand  July  1,  1871 $668  84 

Amount  appropriated  by  act^f  July  11,  1870 15, 000  00 

Amount  appropriated  by  act  of  March  3, 1871,  (which  includes 

$5,000  for  improvement  below  liichmond  and  Gardiner). .  15, 000  00 
Amount  expended  during  fiscal  year  ending  June  30,  1871. .  15, 928  81 

Amount  available  July  1,  1871 14,  740  03 

Amount  required  for  fiscal  year  ending  June  30,  1873,  (for 

improvement  between  Gardiner  and  Eichmond) 8, 000  00 

(See  Appendix  V  8.) 

7.  "  Ouf^  near  Bath,  Maine. — The  amount  expended  has  been  applied 
to  the  removal  of  Boiler  Eock  to  a  depth  of  10  feet,  and  Boiler  Rock 
Ledge  to  a  depth  of  9  feet  at  mean  low  water,  the  removal  of  two  wrecks 
(of  about  100  and  200  tons  respectively)  from  the  main  channel  above 
the  "Gut,"  dredging  a  channel  through  the  bar  above  the  "  Gut"  to  a 
depth  of  10  feet  below  mean  low  water  and  100  feet  in  width,  and 
to  placing  several  buoys  to  mark  the  channels  thus  opened  and  improved. 
The  balance  on  hand  is  deemed  sufficient  to  complete  all  the  work  con- 
templated for  the  improvement  of  this  place. 

Amount  appropriated  by  act  of  July  11,  1870 $10, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 6, 500  00 

Amount  expended  during  fiscal  year  ending  June  30,  1871 . .  13, 562  47 
Amount  available  July  1, 1871 2, 937  53 

No  further  apjiropriation  is  required. 
(See  Appendix  V  9.) 

8.  Royals  Bivei*,  Maine. — The  navigation  of  this  river  is  obstructed  by 
bars  and  rocks  between  its  mouth  and  Yarmouth. 

The  estimated  amount  required  for  making  the  contemplated  improve- 
ment is  $35,000 ;  amount  appropriated  therefor  by  act  of  March  3,  1871, 
$10,000. 

It  having  been  decided  to  apply  the  amount  appropriated  to  the 
opening  of  a  channel  through  Gravel  Point  Bar,  near  Yarmouth,  pro- 
posals were  invited  for  the  work,  and  a  contract  was  made  for  com- 
mencing the  work  on  or  before  the  1st  of  July  and  completing  it  on  or 
before  the  15th  of  November,  1871. 

Amount  appropriated  by  act  of  March  3,  1871 $10, 000  00 

Amount  expended  during  fiscal  year  ending  June  30, 1871 .  181  77 

Amount  available  July  1,  1871 * 9, 818  23 

Amount  required  for  fiscal  year  ending  June  30,  1873 25,  000  00 

(8e^  Appendix  V  10  and  V  11.) 

9.  Portland  Harbor,  Maine. — The  progress  made  in  the  improvement 
of  this  harbor  up  to  the  30th  of  June,  1870,  consisted  in  the  completion 
of  the  breakwater  to.  an  extont  of  733J  linear  feet ;  the  excavation  of  a 
<5hannel  to  a  depth  of  20  feet  at  mean  low  water,  through  the  "  spit 
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above  and  near  middle  g^round,"  and  in  excavatinpf  a  channel  through 
the  "Middle  Ground  Bar''  to  a  depth  of  not  less  than  20  feet  at  mean  low 
water,  (or  29J  feet  at  mean  high  water,)  and  to  an  average  width  of  250 
.  feet. 

The  amount  expended  during  the  year  has  been  applied  to  the  exca- 
vation of  the  channel  through  the  "Middle  Ground  liar,"  whereby  it  was 
opened  to  an  average  width  of  300  feet. 

To  complete  the  contemplated  improvements  there  remains  the  exten- 
sion of  the  breakwater  for  about  190  linear  feet,  and  the  increase  of  the 
channel  through  the  "  Middle  Ground  Bar"  to  a  width  of  500  feet. 

The  additional  amount  required  for  the  coH^ipletion  of  these 

improvements  is • $45, 000  00 

Amount  on  hand  July  1,  1870 7, 646  37 

Amount  appropriated  by  act  of  July  11,  1870 10, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 .    .   40, 000  00 

Amount  expended  during  fiscal  year  ending  June  30, 1871 .  17, 997  29 

Amount  available  July  1,  1871 39, 649  08 

Amount  required  for  fiscal  year  ending  June  30,  1873 45, 000  00 

(See  Appendix  V  12.) 

10.  Saco  River  J  Maine. — The  progress  made  in  the  improvement  of  the 
navigation  of  this  river  up  to  the  30th  of  June,  1870,  consisted  in  the 
partial  construction  of  the  breakwater  at  its  mouth  for  an  extent  of 
4,200  feet  out  from  the  shore,  and  in  the  removal  of  all  the  sunken 
rocks  from  its  channel  near  Little  Islands. 

The  amount  expended  during  the  year  has  been  applied  to  increasing 
the  breakwater  in  height  and  thickness,  about  8,000  tons  having  been 
added  to  it.  About  4,000  tons  more  will  be  required  to  coniplete  this 
work  to  its  required  height  and  thickness,  which  will  be  finished  this 
year. 

Additional  amount  required  for  completing  all  the  proposed  improve- 
ments in  this  river,  $16,000,  which  amount  could  be  profitably  expended 
thereon  during  the  next  fiscal  year. 

Amount  on  hand  July  1,  1870 $736  80 

Amount  appropriated  by  aet  of  July  11,  1870  . : 10, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 15, 000  00 

Amount  expended  during  fiscal  year  ending  June  30, 1871 .  13, 825  88 

Amount  available  j^uly  1,  1871  .' 11, 910  92 

Amount  required  during  fiscal  year  ending  June  30,  1873.  16, 000  00 

(See  Appendix  V  13.) 

11.  KennebunliRiverj  Maine. — The  work  contemplated  for  theimprove- 
,  mpnt  of  this  river  embraees  the  extension  and  repair  of  the  stone  piers 

at  its  mouth,  and  the  repair  of  the  Government  wharf  near  its  mouth. 

The  amount  expended  during  the  year  has  been  applied  to  the  com- 
pletion, by  contract,  of  the  extension  of  the  eastern  pier  for  a  length  of 
168  feet,  and  the  partial  repair  of  the  wharf  and  old  piers.    A  contract 
has  also  been  made  for  the  extension  of  the  western  pier,  which  will  be 
completed  this  year. 

The  funds  now  available  for  the  proposed  improvements  of  this  river 
will  be  suflQcient  for  their  comi)letion. 

Amount  appropriated  by  act  of  July  11,  1870 $5, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 5, 000  00 
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Amonnt  expended  during  fiscal  year  ending  June  30, 1871.     $4, 991  16 
Amount  available  July  1, 1871 5, 008  84 

(See  Appendix  V  14.) 

12.  Cocheco  River ^  New  Hampshire, — The  improvement  of  the  navi^ja- 
tion  of  this  river  consists  in  the  exciivation  of  a  channel  through  the 
ledges,  boulders,  and  bars,  between  the  town  of  Dover  and  the  ''  Lower 
Narrows,"  (which  are  about  one  mile  below,)  so  as  to  have  depth  enough 
for  vessels  drawing  9  feet  of  water,  at  ordinary  high  water. 

The  sum  of  $10,000  appropriated  by  act  of  March  3,  1871,  is  applied 
to  opening  a  channel  through  the  ^^  Lower  Narrows"  to  a  width  of  75 
feet,  and  a  depth  of  4  feet  below  mean  low  water  ;  and  to  the  removal 
of  boulders  above  and  below  the  '*  Lower  Narrows." 

A  contract  has  been  made  for  excavating  the  channel  through  the 
"  Lower  Narrows  "  for  the  sum  of  $7,000,  to  be  completed  on  or  before 
the  3l8t  of  October,  1871,  and  it  is  probable  that  it  will  be  completed 
about  the  last  of  September. 

Additional  amount  required  for  completing  the  proposed 

improvements  of  this  river $35, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 10, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 125  67 

Amount  available  July  1, 1871 9, 874  33 

Amount  required  for  fiscal  year  ending  June  30,  1873 35, 000  00 

(See  Appendixes  V  15  and  V  16.) 

13.  Merrimac  River,  Massachtisetts. — The  improvements  originally  con- 
templated *for  this  river  are  as  follows,  viz : 

1.  The  removal  of  obstructions  at  the  Upper  and  Lower  Falls,  above 
Haverhill,  Massachusetts ; 

2.  The  removal  of  Gangway  Eocks  and  "  The  Boilers,''  in  the  harbor 
of  Newburyport,  Massachusetts;  and 

3.  The  removal  of  the  wreck  of  a  coal-vessel  sunk  at  the  mouth  of 
the  river,  near  Newburyport  light. 

The  amount  expended  during  the  year  was  applied  by  General  Foster 
to  the  removal  of  the  wreck  and  Gangway  Kock,  and  the  partial 
removal  of  North  Gangway  Kock,  all  in  Newburyport  Harbor ;  also  to 
the  removal  of  about  475  cubic  yards  of  material  from  the  channel 
through  the  Lower  Falls,  above  Haverhill,  Massachusetts.  By  these 
oi)erations  the  appropriation  of  Julj- 11, 1870,  was  nearly  exhausted. 

Under  the  appropriation  made  by  act  of  March  3,  1871,  (which  by 
the  act  is  required  to  be  applied  to  the  improvements  above  Haverhill,) 
a  contract  has  been  made  for  excavating  a  channel  through  the  Lower 
and  Upper  Falls,  to  the  extent  allowed  by  the  appropriation  now  avail- 
able. 

The  estimated  cost  of  the  work  to  be  done  for  completing  the  im- 
provements, as  heretofore  contemplated,  in  addition  to  the  amount 
available  July  1,  1871,  is  as  follows,  viz : 

1st.  For  the  removal  of  the  ledges  in  the  harbor  of  New- 
buryport, Massachusetts $20, 000  00 

2d.  Improving  the  Upper  and  Lower  Falls,  as  heretofore 
contemplated 120, 000  00 

Total 140, 000  00 
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Of  this  amount  the  sum  of  $45,000  could  be  profitably  expended 
during  the  next  fiscal  year  in  the  removal  of  the  sunken  ledges  in  the 
harbor  of  Newburyport,  Massachusetts,  and  in  the  completion  of  the 
channel  through  the  Lower  Falls,  above  Haverhill,  Massachusetts. 

Amount  appropriated  by  act  of  July  11, 1870 $25, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 25, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 24, 996  34 

Amount  available  July  1,  1871 25, 003  66 

Amount  required  for  the  fiscal  year  ending  June  30,  1873.  45, 000  00 

(See  Appendix  V  18.) 

14.  Gloticester  Harhar^  Massachusetts. — A  survey  of  this  harbor  was 
made  in  the  autumn  of  1870,  under  the  direction  of  Lieutenant  Colonel 
John  G.  Foster,  Corps  of  Engineers,  from  which  it  appears  that  there 
are  several  ledges  which  should  be  removed,  the  estimated  cost  of  which 
is  $10,000;  and  that  a  breakwater  connecting  Dog  Bar  and  Round 
Shoals  with  the  "  Point,''  so  as  to  afibrd  a  much-desired  shelter  for 
commerce,  would  protiably  cost  about  $500,000.  For  Colonel  Foster's 
report  see  Appendix  V  19. 

15.  Boston  Harbor,  Massachusetts. — The  following  works  contemplated 
for  the  preservation  and  improvement  of  this  harbor,  remaining  unfin- 
ished on  the  first  of  July,  1870,  were,  viz : 

1.  Sea-wall  for  the  preservation  and  protection  of  Point  Allerton. 

2.  Sea-wall  for  the  protection  and  preservation  of  Gallop's  Island. 

3.  Sea-wall  for  the  protection  and  preservation  of  North  Head  of 
Long  Island. 

4.  The  removal  of  Kelley's  Ledge. 

5.  Dredging  the  channel  through  the  "  Upper  Middle  Bar." 

The  progress  made  during  the  past  year  upon  these  works  is  as  fol- 
lows, viz : 

1.  Sea-wall  on  Point  Allerton  was  commenced  in  September,  1870, 
and  carried  on  under  contract  until  the  first  of  June,  1871,  and  by  hired 
labor  during  the  latter  part  of  that  month.  The  contemplated  length 
of  this  wall  is  1,230  linear  feet.  Of  the  wall  proper,  an  average  of  about 
440  linear  feet  was  completed  during  the  year,  leaving  to  be  completed 
about  790  linear  feet  of  wall,  together  with  a  part  of  the  back  filling, 
aU  the  granite  paving,  and  the  grading  of  the  bluff  in  its  rear. 

2.  Sea-wall  on  Gallop^s  Island. — Its  construction  by  a  contract  was 
commenced  in  1868  and  continued  in  1869  and  1870 ;  and  in  October, 
1870,  the  wall  proper  was  completed — its  total  length  being  1,745  feet. 
On  the  first  of  July,  1871,  this  work  was  all  completed  with  the  excep- 
tion of  about  1,136  superficial  yards  of  granite  paving  and  a  greater  part 
of  the  grading  of  the  high  blutt*  in  its  rear,  w  ith  a  probability  of  the 
completion  early  this  autumn. 

3.  Sea  wall  on  the  Xorth  Head  of  Long  Island. — The  construction  of 
this  work  wa^  commenced  under  contract,  in  August,  1870,  and  so  con- 
tinued until  the  1st  of  June,  1871,  and  afterward  by  hired  labor. 

The  length  of  this  wall  as  projected  is  2,100  feet.  Of  the  wall  proper 
an  average  of  about  070  linear  feet  has  been  completed  during  the  past 
year,  leaving  about  1,430  feet  to  be  built,  as  well  as  all  the  granite  pav- 
ing and  the  greater  part  of  the  back  tilling  and  grading. 

4.  Removal  of  Kelleifs  Ledge. — The  removal  of  this  dangerous  rock 
from  the  main  ship-channel  to  a  depth  of  23  feet  below  mean  low  water 
was  resumeil  and  nearly  completed  in  the  latter  part  of  1870,  leaving 
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only  a  few  projecting  points  to  be  reduced.  Altogether  834  tons  were 
removed  from  the  ledge. 

5.  Dredging  a  channel  through  th^  "  Upper  Middle  BarJ" — The  projected 
improvement  at  this  place  consists  in  the  excavation  of  a  channel  to  a 
width  of  1,000  feet,  and  a  depth  of  23  feet  at  mean  low  water.  One 
"cut"  2,200  feet  in  length  and  45  feet  in  width  was  made  entirely 
through  the  bar  during  the  past  season ;  and  some  progress  made  in  a 
second  *'  cut." 

Under  the  appropriation  of  March  3,  1871,  proposals  have  been  in- 
vited for  continuing  the  sea-walls  on  Point  Allerton  and  Long  Island, 
as  well  as  for  dredging  on  the  "  Upper  Middle  Bar,"  and  in  the  latter 
part  of  July,  1871,  contracts  were  made  for  these  works. 

For  the  completion  of  all  these  works  to  the  extent  contemplated,  it 
is  estimated  that  there  will  be  required  the  additional  sum  of  $415,000, 
and  that  $175,000  could  be  profitably  expended  thereon  during  the  next 
fiscal  year. 

(See  Appendix  V  20.) 

A  report  from  Lieutenant  Colonel  J.  G.  Foster,  January  10,  1871, 
giving  the  plans  adopted  for  the  preservation  and  improvement  of  Bos- 
ton Harbor,  the  progress  made  in  their  execution,  the  results  expected 
and  ascertained,  and  the  conclusions  he  draws  from  them,  will  be  found 
in  Appendix  V  21. 

Amount  on  hand  July  1,  1870 $74, 619  32 

Amount  appropriated  by  act  of  July  11,  1870 100, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 100, 000  00 

Amount  expended  during  fiscal  year  ending  June  30,  1871  195, 975  15 

Amount  available  July  1,  1871 78, 644  17 

Amount  required  for  fiscal  year  ending  June  30,  1873 175, 000  00 


^16.  Taunton  River,  Massachusetts. — The  navigation  of  this  river  is  ob- 
structed by  several  shoals  and  rocks  between  Dighton  and  Taunton,  a 
distance  of  about  five  iniles,  the  removal  of  which  has  proved  to  be 
difficult.  It  is  intended  to  open  a  channel  through  them,  which  shall 
have  4J  feet  of  water  at  mean  low  water  (or  9  feet  at  high  water)  for  a 
width  of  60  feet. 

Proposals  have  been  in\'ited  several  times  for  this  work,  and  a  con- 
tract was  finally  made  in  March,  1871,  for  excavating  the  channel  for 
$5  per  cubic  yard.  Under  this  contract,  work  was  commenced  on  the 
7thof  June,  1871,  and  it  is  to  be  completed  on  or  before  the  30th  of 
June,  1872 ;  but  it  is  probable  that  it  will  be  done  before  the  1st  of 
December  next. 

Additional  amount  required  to  complete  the  contempLated  improve- 
ments, $35,000,  which  amount  could  be  profitably  expended  thereon 
ituring  the  fiscal  year  ending  June  30, 1873. 

Amount  appropriated  by  act  of  July  11,  1870 $10, 000 

Amount  ai)[)ropriated  b}'  act  of  March  3,  1871 10,  000 

Amount  expended  for  fiscal  vear  ending  June  30, 1871 008 

Amount  available  July  1,  1871 10, 302 

Amount  required  for  fiscal  year  ending  June  30,  1873 35, 000 

(See  Appendix  V  22.) 

17.  Flymouth  Harbor^  Massachusetts. — The  i>lan  recently  adoi)ted  for 
the  protection  of  this  harbor  consists  in  the  construction  of  brush  bulk- 
heads and  jettees,  which  are  built  of  a  frame- work  filled  with  brush  and 
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ballasted  with  stone.  This  work  serves  to  check  the  motion  of  the 
waves  and  sand,  and  fo  form  a  new  bank,  which  subseqaently  becomes 
enlarged  and  strengthened  by  the  planting  of  beach-grass  npon  it. 
Thus  far  it  has  been  attended  with  very  satisfactory  results  wherever  it 
has  been  adopted  in  this  harbor. 

During  the  past  year,  ending  June  30, 1871,  about  1,700  linear  feet  of 
bulkhead  and  jettees  have  been  built,  leaving  about  600  feet  more  to  be 
done.  Some  repairs  have  also  been  made  on  the  old  work  where  neces- 
sary. Contracts  have  also  been  made  for  completing  the  remainder  of 
the  bulkhead  on  or  before  the  30th  of  September,  1871,  and  for  furnish- 
ing all  the  stone  required  for  riprappiug  the  beach  out  as  far  as  the 
beacon,  the  same  to  be  completed  on  or  before  the  10th  of  November, 
1871.  Operations  were  commenced  and  satisfactory  progress  was  made 
under  these  contracts  iu  the  month  of  June. 

The  amount  available  will  be  sufficient  to  complete  all  the  works  now 
required  and  under  coutract,  together  with  the  probable  repairs  that 
may  be  necessary  until  the  close  of  the  fiscal  year  ending  June  30, 1872. 
But  in  order  to  provide  for  repairing  injuries  which  may  at  any  time  be 
caused  by  the  violent  storms  to  which  the  work  is  exposed,  and  which 
should  be  at  once  i*epaired,  it  is  recommended  by  the  engineer  in  charge 
that  there  be  appropriated  for  that  purpose  the  sum  of  $2,600  for  the 
fiscal  year  ending  June  30, 1873. 

Amount  appropriated  by  act  of  July  11,  1870 $10, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 10, 000  00 

Amount  expended  during  fiscal  year  ending  June  30, 1871 . .  11, 093  49 

Amount  available  July  1,  1871  1 8,906  51 

Amount  required  for  fiscal  year  ending  June  30,  1873 2, 500  00 

(See  Appendix  Y  23.) 

• 

18.  Hyannis  Harbor j  Massachusetts. — The  work  of  rebuilding  the  break- 
water has  been  carried  on  during  the  past  year.  Three  hundred  linear 
feet  of- the  breakwater  have  been  rebuilt,  and  250  feet  more  contracted 
for,  of  which  175  feet  of  foundation  have  been  rebuilt  ready  for  the  top 
wall ;  the  whole  250  feet  will  probably  be  finished  about  the  1st  of  Sep- 
tember, 1871,  leaving  but  225  linear  feet  yet  to  be  done  for  the  completion 
of  the  work.  The  cost  of  its  completion,  as  estimated  by  the  engineer  in 
charge,  will  be  $10,000,  which  amount  could  be  profitably  expended 
(luring  the  next  fiscal  year. 

Amount  appropriated  by  act  of  July  11,  1870 $12, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 10, 000  00 

Amount  expended  during  fiscal  year  ending  June  30,  1871.  12, 096  60 

Amount  available  July  1,  1871 9, 903  50 

Amount  required  for  fiscal  year  ending  Juue  30, 1873 10, 000  00 

(See  Appendix  V  2i.) 

19.  Provincetoicn  Harbor,  Massachusetts. — Xlie  work  carried  on  during 
the  i»ast  year  consists  in  tlie  repairs  where  most  needed  of  the  bulk- 
heads and  jettees  on  i»each  Point,  and  in  the  construction  of  a  dike  at 
Abel  Hill,  across  the  head  of  Lancey's  Harbor. 

The  enj^ineer  now  iii  charge  of  tliis  work  estimates  that  the  sum  of 
$10,000  will  be  roquired  for  the  completion  of  the  dike  and  for  repair 
of  the  harbor-woiks  during  the  next  fiscal  year. 

Amount  on  hand  July  1,  1870 $5, 131  57 

Amount  appropriated  by  act  of  March  3, 1871 6, 000  00 
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Amount  ex|)ended  during  fiscal  year  ending  June  30, 1871.  $2, 102  32 

Amount  available  July  1,  1871 9, 029  26 

Amount  required  for  fiscal  year  ending  June  30, 1873 10, 000  00 


(See  Appendix  V  25.) 

EXiJMINATIONS  AND   SURVEYS  FOR  IMPROVEMENT. 

Lieutenant  Colonel  Tliom  was  charged  with  and  completed  the  fol- 
lowing examinations  and  surveys  directed  to  be  made  by  the  second 
section  of  act  of  July  11,  1870 : 

1.  Fifteen  Mile  Falls,  New  Hampshire. 

2.  Cocheco  River,  at  Dover,  New  Hampshire. 

3.  Royals  River,  Maine. 

4.  Narragangus  River,  Maine. 

5.  Sullivan  River,  Maine. 

6.  Sullivan's  Falls,  Maine. 

The  reports  of  these  examinations  will  be  found  in  Appendix  V. 
The  surveys  of  the  following  harbors  and  rivers  are  completed,  and 
the  reports  thereon  will  be  submitted  at  an  early  day : 

1.  At  Wells  Harbor,  Maine,  (act  of  March  3,  1871.) 

2.  Re-survey  of  Fifteen  Mile  Falls,  New  Hampshire,  (act  of  March  3, 
1871.) 

3.  WeUfleet  Harbor,  Massachusetts,  (act  of  July  11,  1870.) 

4.  Duxbury  Harbor,  Massachusetts,  (resolution  of  House  of  Repre- 
sentatives.) 

5.  Wareham  Harbor,  Massachusetts,  (resolution  of  House  of  Repre- 
sentatives.) 

•HARBORS   AND    RIVERS   ON   THE    PACIFIC   COAST. 
IMPROVEMENT  OF  RIVERS  IN  OREGON. 

Officer  in  charge,  Major  R.  S.  Williamson,  Corps  of  Engineers,  to 
April  11, 1871;  since  that  date.  Major  H.  M.  Robert,  Corps  of  Engineers. 

1.  Lower  Willamette  Biver^  Oregon. — Operations  during  the  past  fiscal 
year  have  been  confined  to  dredging  on  Swan  Island  Bar.  The  season 
suitable  for  dredging  is  very  short,  being  limited  to  the  latter  part  of 
the  summer,  a  portion  of  the  autumn  and  of  the  spring.  There  remains 
yet  a  distance  of  2,000  lineax  feet  to  be  deepened  to  complete  the 
channel  to  a  depth  of  17  feet  at  low  water,  which,  it  is  expects,  may  be 
completed  during  the  summer  of  1872. 

Access  to  this  river  has,  within  the  last  year,  been  rendered  very 
difficult  by  the  filling  up  of  the  channel  across  St  Helen's  Bar,  in  the 
Columbia  River,  and  of  that  through  the  bar  at  the  mouth  of  the  Willa- 
mette, which  was  deepened  by  dredging  two  years  ago.  The  increasing 
foreign  commerce  of  Portland,  Oregon,  needs  the  removal  of  these 
obstructions,  many  vessels  grounding  in  the  two  rivers  during  the  year, 
and  all  over  17  or  18  feet  draught  having  to  forward  from  one-third  to 
one-half  their  cargoes  by  lighters  for  a  distance  of  eighty  or  one  hun- 
dred miles  before  they  can  ascend  the  river.  The  dredge-boat  used  on 
the  work  at  present  is  one  loaned  to  the  United  States  by  the  city  of 
Portland,  and  is  not  well  fitted  for  the  work,  costing  $3,000  for  annual 
repairs.  An  appropriation  of  $50,000  for  the  construction  and  running 
expenses  during  one  year  of  a  steam-dredge  and  two  scows  for  use  on 
these  rivers  is  earnestly  recommended  by  the  officer  in  charge. 
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Amonnt  available  July  1, 1870 $11, 046  02 

Amoaut  appropriated  by  act  of  July  11, 1870 31, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871  24  3*^  48 

Amount  available  July  i,  1871 !.. [...     17,' 716  54 

Amount  required  for  fiscal  year  ending  June  30, 1873 50, 000  00 

(See  Appendixes  W  1, 2,  and  3.) 

2.  Upper  Willamette  RiveVj  Oregon. — A  survey  of  this  river  above 
Oregon  City  was  made  last  autumn  by  Lieutenant  W.  H.  Heuer,  Corps 
of  Engineers. 

The  work  to  be  done  consists  in  scraping  the  bars  with  a  Long's 
scraper,  and  in  removing  snags  after  the  high-water  season  with  a  snag- 
boat  built  for  the  purpose.  Wing-dams  will  also  be  built  in  several 
E laces.  1^0  estimate  for  funds  required  for  the  fiscal  year  1872-'73  can 
e  rendered  until  after  the  close  of  the  present  working  season. 

Amount  approprij^ted  by  act  of  March  3, 1871,  and  available 
on  July  1, 1871 - $16, 000  00 

(See  Appendixes  W  1, 2,  and  3.) 

3.  Umpqua  River. — An  examination  of  the  rapids  of  this  river  waa 
made  by  Major  Williamson,  Corps  of  Engineers,  in  the  autumn  of  1870, 

Preparations  have  been  made  for  blasting  a  channel  through  the  most 
dangerous  rapids,  which  will  bo  carried  on  during  the  present  fiscal 
year. 

Amount  appropriated  by  act  of  March  3, 1871,  and  available 

July  1, 1871 ; $22, 500  00 

"So  appropriation  asked  for  the  year  ending  June  30, 1873. 
(See  Appendixes  W  1,  2,  and  4.)   ' 

4.  Examination  of  the  bar  of  the  Sacramento  Rivery  fJalifornia^  known 
as  the  Ho^8  Back. — ^This  was  made  under  the  direction  of  Major  William- 
son, by  Lieutenant  W.  H.  Heuer,  Corps  of  Engineers. 

This  bar  consists  of  a  number  of  shoals  extending  about  three  and 
one-half  miles,  having  7  to  8  feet  depth  of  water,  with  deep  water  be- 
tween them.  The  average  width  of  the  7-foot  channel  over  them  is 
200  feet,  the  narrowest  width  75  feet.  The  least  depth  of  7  feet  is  at 
Eagle  Nest  Shoal,  which  is  about  400  feet  across. 

^me  attempts  have  been  made  to  improve  this  navigation  by  dredg- 
ing, but  a  rise  in  the  river  soon  refilled  the  portion  dredged,  and  it  was 
found  of  no  avail.  Wing-dams  have  also  been  tried,  and  although  the 
effect  of  those  built  by  the  California  Steam  Navigation  Company  has 
in  some  cases  been  beneficial,  in  others  they  have  caused  the  formation 
of  bars  injurious  to  navigation.  Major  Williamson  recommends  an  ap- 
propriation of  $7,500  for  the  purpose  of  constructing  a  dam  500  feet 
long  at  Eagle  Nest,  and  one  of  700  feet  near  Suterville ;  and  also  tor 
repairs  of  the  old  dam  at  Heacock's  Shoals.  To  be  effective,  such  works 
must  be  extended  wherever  the  strength  of  the  current  is  insuflicient  to 
pfierent  deposit. 

(See  Appendix  W  5.) 

5.  Examination  and  survey  at  Santa  CruZy  California. — Major  William- 
aon  reports  that  by  an  act  of  the  legislature  of  California  approved 
February  11, 1870,  a  commission  was  appointed  "  to  examine  the  harbor 
<rf  Santa  Cruz  and  Salina  Slough  in  the  bay  of  Monterey  for  the  purpose 

7  B 
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of  ascertaining  whether  the  same,  or  either  of  them,  are  or  can  be  made 
suitable  for  a  harbor  of  refuge,  and  whether  the  same,  or  either  of  them, 
can  by  artificial  means  be  improved."  A  copy  of  the  report  of  this  com- 
mission is  transmitted.  He  reports  '^  that  to  improve  the  harbor  of 
Santa  Cruz  with  a  view  of  making  it  a  harbor  of  refuge,  a  breakwater 
similar  to  the  one  described  by  the  commission  must  be  built;  and  the 
cost  of  such  a  structure  will  be  several  millions  of  dollars.^'  The  esti- 
mated cost  of  the  breakwater  proposed  by  the  commission  is  $5,702,400. 
(See  Appendix  W  6.) 

6.  Examination  and  survey  for  improvement  at  Eureka  Harbor^  Cali- 
fornia.— As  the  officer  to  whom  this  survey  and  examination  was  in- 
trusted reported  that,  from  an  experience  of  six  or  eight  years  and 
personal  knowledge  of  the  locality,  he  considered  it  impossible  to  make 
any  permanent  improvement  of  the  bar  at  the  entrance  to  Humboldt 
Bay  or  Eureka  Harbor,  the  whole  subject  was  referred  to  a  board  of 
engineer  officers,  Lieutenant  Colonel  B.  S.  Alexander,  Lieutenant 
Colonel  C.  S.  Stewart,  and  Major  R.  S.  Williamson. 

The  commuuication  of  Major  Williamson  and  the  report  of  the  board 
are  transmitted  herewith.  From  the  latter  it  will  be  seen  that  the 
board  is  of  opinion,  "  after  mature  consideration,  that  no  permanent  im- 
provement of  the  entrance  to  this  harbor  is  practicable." 

Attention  is  invited  to  the  suggestion  of  the  board  in  reference  to 
furnishing  additional  aids  to  navigation,  such  as  buoys  and  range-lights, 
to  facilitate  access  to  and  egress  from  the  harbor. 

(See  Appendixes  W  7  and  W  8.) 

REIVIOVAL  OF  BLOSSOM  ROCK,   HARBOR  OF   SAN   FRANCISCO. 

Officer  in  charge,  Major  R.  S.  Williamson,  Corps  of  Engineers. 

The  act  of  June  23, 18G0,  directed  a  survey  in  the  harbor  of  San  Fran- 
cisco with  the  view  to  the  removal  of  both  Blossom  and  Rincon  Rocks. 
The  work  of  removing  the  former  having  been  successfully  completed, 
it  is  recommended  that  an  appropriation  be  made  for  the  removal  of 
Rincon  Rock. 

This  rock  is  about  400  feef  to  the  eastward  of  Rincon  Point,  and  is  be- 
lieved to  have  an  area,  at  a  depth  of  20  feet  below  mean  low  water,  of 
120  by  80  feet.  From  the  experience  gained  in  the  removal  of  Blossom 
Rock,  the  officer  in  charge  believes  that  the  sum  of  8i>0,000  will  be  suf- 
ficient for  its  removal  to  the  depth  of  26  feet. 

For  a  description  of  the  operations  for  the  removal  of  Blossom  Rock 
see  Appendix  W  9. 

BEEAKWATEE  AT  WILMINGTON,  CALIFOENIA. 

« 

Officer  in  charge,  Major  G.  11.  Mendell,  Corps  of  Engineers. 

An  examination  of  this  locality  was  made  by  Major  R.  S.  Williamson, 
Corps  of  Engineers,  in  1808,  with  a  view  of  preparing  a  project  for  the 
improvement  of  the  harbor.  (See  Annual  Report,  from  this  office,  of 
18G9,  page  479.) 

The  act  of  March  3, 1871,  ai)propriated  $200,000  for  the  construction 
of  a  breakwater. 

In  the  months  of  April  and  May  a  partial  survey  of  Wilmington  Har- 
bor was  uiade  in  order  to  the  ftual  preparation  of  the  project  for  its  im- 
provement.   This  was^submitted  on  the  15th  June,  and  in  part  ai)proved. 

Under  subsequent  instructions  about  1,400,000  feet  of  timber  were 
purchased  in  open  market.    Advertisements  have  been  issued  for  bids 
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for  the  construction  of  about  3,700  feet  of  the  breakwater,  to  be  finished 
by  Ist  March,  1872. 

Such  further  portion  of  the  breakwater  as  the  money  available  will 
construct  will  be  undertaken  before  the  expiration  of  the  fiscal  year. 

Amount  appropriated  by  act  of  March  3,  1871 $200, 000  00 

Amount  expended  during  fiscal  year  ending  June  30, 1871  889  65 

Amount  available  July  1, 1871 199, 110  45 

Amount  required  for  fiscal  year  ending  June  30,  1873 200, 000  00 


(See  Appendix  W  10  and  W  11.) 

WASHINGTON    AQUEDUCT. 

Oflficer  in  charge,  Major  N.  Michler,  Corps  of  Engineers,  until  the  15th 
of  ]S"ovember,  1870,  and  since  then  Major  George  H.  Elliot,  Corps  of 
Engineers. 

The  dam  at  Great  Falls  remains  in  excellent  condition.  During  the 
low  water  of  the  last  year  the  appropriation  of  $5,500  was  applied  to 
the  removal  of  obstructions  above  the  dam,  consisting  of  low  grassy 
islands,  rocks  and  ledges. 

The  appropriation  will  be  sufficient  to  accomplish  the  purpose  de- 
signed, and  the  dam  will  retain  and  throw  into  the  Aqueduct  water  suf- 
ficient for  a  large  increase  of  population  to  the  District ;  but  before  the 
full  capacity  of  the  conduit  (nearly  100,000,000  gallons  a  day)  can  be 
attained,  an  extension  of  the  dam  to  the  Virginia  shore  will  be  requisite. 

Cabin  John  Bridge. — The  appropriation  of  $10,000  for  completing 
coping  and  iron  railing  is  not  sufficient  for  both,  and  an  iron  railing  is 
not  suitable  for  this  narrow,  elevated  structure.  The  roadway,  which 
is  much  used,  is  only  14  feet  wide,  and  is  90  feet  above  the  center.  The 
guard  Should  be  high  and  strong  enough  to  prevent  accidents.  It  is 
proposed  to  place  the  coping,  and  retain  the  balance  appropriated,  in  the 
hope  that  Congress  will  grant  an  additional  appropriation.  There 
should  be  a  masouary  guard  or  parapet,  and  for  economy  one  has  been 
designed  of  brick,  to  be  covered  with  stucco.  This  will  not  cost  more 
than  a  heavy  iron  railing,  and  will  be  much  more  in  keeping  with  the 
character  of  the  bridge. 

The  tunnels  on  the  line  of  the  condtdt  remain  in  good  condition,  except 
that  some  rocks  fell  some  years  ago  from  the  roof  to  the  floor  of  tunnel 
No.  1,  which  is  not  lined,  and  they  interfere  somewhat  with  the  water- 
way. There  is  an  appropriation  available  for  their  removal,  and  this 
will  be  effected  as  soon  as  the  reservoirs  are  finished  so  that  the  water 
can  be  drawn  from  the  conduit. 

The  conduit  has  needed  no  repairs  during  the  year,  except  the  filling 
of  some  slight  cracks  caused  by  the  unequal  character  of  the  foun- 
dation. 

TJie  JDaleearlia  tunnel^  which  was  being  lined  with  brick  work  at  the 
date  of  the  last  annual  report,  was  completed  soon  after,  and  the  water 
ha«  since  been  carried  around  the  receiving  reservoir,  avoiding  the  occa- 
sional turbid  water  of  the  latter. 

The  receiving  reservoir, — The  balance  of  the  appropriation  available 
for  this  reservoir  will  be  expended  in  constructing  wing-walls  at  the 
mouth  of  the  conduit,  and  should  any  money  still  remain,  it  will  be 
applied  to  facing  the  water-face  of  the  dam.  Surveys  have  been  made 
of  the  lnnd3  which  were  authorized  to  be  set  apart  for  the  use  of  the 
Eeform  School  under  an  act  of  Congress  of  the  6th  May,  1870. 
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The  distnbuting  reservoir. — Contracts  have  been  made  for  the  slope- 
walls  and  bouses  of  the  water-gates  of  this  reservoir,  and  good  progress 
Las  been  made.  The  appropriations  available  are  sufficient  for  the  com- 
pletion of  the  works  designed  at  this  point. 

The  high-service  reservoir  in  Oeorgetoicn. — A  contract  has  been  made 
for  the  cx>D8truction  and  erection  of  an  ornamental  iron  cornice  on  the 
domical  arch  covering  the  reservoir.  The  appropriation  is  sufficient  for 
it  and  an  iron  fence  around  the  reservoir  grounds^  which  is  included  in 
the  contract. 

Purchases  of  lunds. — All  the  lands  for  whose  purchase  and  accrued 
rents  Congress  has  made  appropriations  have  been  acquired  duiing  the 
year,  excepting  a  portion  of  the  land  used  for  the  roadway  near  Great 
Falls.  The  price  demanded  by  the  owners  for  the  latter  was  thought 
unreasonable,  aifd  the  balance  of  the  appropriation  was  allowed  to 
revert  to  the  Treasury. 

The  nac  main  from  the  distributing  reservoir  to  Capitol  Hill, — Appro- 
priation was  not  made  for  this  by  the  District  legislature  until  July  20, 
1871,  when  the  invitations^ to  bidders  for  the  9,000,000  pounds  of  iron 
pipe  required  to  complete  the  line  to  New  Jersey  avenue  were  at  once 
issued.  The  lowest  bid  was  informal,  though  it  was  apparently  made 
in  good  faith,  and  the  contract  was  claimed  under  it  by  the  bidders. 
The  Attorney  General  of  the  United  States  having  decided  that  the  bid 
could  not  be  received,  and  the  difference  between  the  lowest  and  the 
next  lowest  bid  being  $25,000,  all  bids  were  rejected,  and  proposals  were 
again  invited.  This  has  caused  some  delay,  (of  about  a  month,)  which 
is  regretted,  as  it  was  hoped  to  have  an  increased  supply  of  water  before 
tbe  meeting  of  Congress.  In  the  contract  to  be  executed  there  will  be 
a  heavy  penalty  for  delay  in  the  completion  of  the  delivery  at  the  time 
specified,  viz,  the  1st  of  February,  1872.  Invitations  for  laying  the 
pipe  will  be  issued  in  a  few  days,  and  this,  by  the  terms  of  the  contract^ 
must  be  completed  within  thirty  days  after  all  the  pipes  are  received. 

The  funds  on  hand  are  sufficient  for  completing  the  Aqueduct,  except 
as  follows : 

Estimate  of  the  amounts  required  for  the  next  fiscal  year. 

For  dwellings  for  keepers  of  the  water-gates $5, 000  00 

For  completing  the  parapets  of  Cabin  John  and  the  other 

bridges  on  the  line  of  the  conduit 10, 000*  00 

For  a  telegraph  connecting  the  Great  Falls  of  the  Potomac 

with  the  reservoirs  and  with  the  office  in  Washington ...  3, 000  00 
For  maintenance  (including  salaries  of  the  gatekeepers)  and 

general  repairs 12, 000  00 

Appropriated  for  the  fiscal  year  ending  July  1, 1871 120, 822  00 

Expended  during  the  year 65, 383  33 

Remaining  on  hand  1st  July,  1871 55, 438  67 

(See  Appendix  X  1.) 

IMrROVEMENT  AND  CARE  OF  PITBLIC  BUILDINGS  AND  GROUNDS  IN  THE 

DISTRICT  OF  COLUMBIA. 

Officer  in  charge.  Major  K  Michler,  Corps  of  Engineers,  to  Jjine  1, 
1871,  since  which  time  Major  O.  E.  Babcock,  Corps  of  Engineers. 

-For  the  condition  of  the  public  buildings  and  the  several  Government 
I'eservations,  and  for  recommendations  for  the  continuation  of  their 
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above  and  near  middle  ground,"  and  in  excavating  a  channel  through 
the  "Middle  Ground  Bar"  to  a  depth  of  not  less  than  20  feet  at  mean  low 
water,  (or  29J  feet  at  mean  high  water,)  and  to  an  average  width  of  250 
feet. 

The  amount  expended  during  the  year  ha«  been  applied  to  the  exca- 
vation of  the  channel  through  the  "Middle  Ground  Bar,"  whereby  it  was 
opened  to  an  average  width  of  300  feet. 

To  complete  the  contemplated  improvements  there  remains  the  exten- 
sion of  the  breakwater  for  about  190  linear  feet,  and  the  increase  of  the 
channel  through  the  "  Middle  Ground  Bar"  to  a  width  of  500  feet. 

The  additional  amount  required  for  the  coH?pletion  of  the^se 

improvements  is • $45, 000  00 

Amount  on  hand  July  1, 1870 7, 640  37 

Amount  appropriated  by  act  of  July  11, 1870 10, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 40, 000  00 

Amount  expended  during  tiscal  year  ending  June  30, 1871 .  17, 997  29 

Amount  available  July  1,  1871 39, 649  08 

Amount  required  for  fiscal  year  ending  June  30, 1873 45, 000  00 

(See  Appendix  V  12.) 

10.  Saco  River  J  Maine. — The  progress  made  in  the  improvement  of  the 
navigation  of  this  river  up  to  the  30th  of  June,  1870,  consisted  in  the 
partial  construction  of  the  breakwater  at  its  mouth  for  an  extent  of 
4,200  feet  out  from  the  shore,  and  in  the  removal  of  all  the  sunken 
rocks  from  its  channel  near  Little  Islands. 

The  amount  expended  during  the  year  has  been  applied  to  increasing 
the  breakwater  in  height  and  thickness,  about  8,000  tons  having  been 
added  to  it.  About  4,000  tons  more  will  be  required  to  coiiiplete  this 
work  to  its  required  height  and  thickness,  which  will  be  finished  this 
year. 

Additional  amount  required  for  completing  all  the  proposed  improve- 
ments in  this  river,  $16,000,  which  amount  could  be  profitably  expended 
thereon  during  the  next  fiscal  year. 

Amount  on  hand  July  1,  1870 $736  80 

Amount  appropriated  by  act  of  July  11, 1870  . : 10, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 15, 000  00 

Amount  expended  during  fiscal  year  ending  June  30, 1871.  13, 825  88 

Amount  available  »^uly  1,  1871  .' 11, 910  92 

Amount  required  during  fiscal  year  ending  June  30,  1873.  16, 000  00 

(See  Appendix  V  13.) 

11.  Kennehunh  River ^  Maine. — The  work  contemplated  for  the  improve- 
.  mput  of  this  river  embraces  the  extension  and  repair  of  the  stone  piers 

at  its  mouth,  and  the  repair  of  the  Governn^ent  wharf  near  its  mouth. 

The  amount  expended  during  the  year  has  been  applied  to  the  com- 
pletion, by  contract,  of  the  extension  of  the  eastern  pier  for  a  length  of 
168  feet,  and  the  partial  repair  of  the  wharf  and  old  piers.    A  contract 
has  also  been  made  for  the  extension  of  the  western  pier,  which  will  be 
completed  this  year. 

The  funds  now  available  im^  the  proposed  improvements  of  this  river 
will  be  suflicient  for  their  completion. 

Amount  approi)riated  l)y  act  of  July  11,  1870 $5, 000  00 

Amount  ai)proi)riated  by  jvct  of  March  3,  1871 5, 000  00 
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A  reconnaissance  has  been  made,  and  stations  erected  for  a  triangu- 
lation,  to  connect  Green  Bay  with  Milwaukee,  over  a  distance  of  one 
hundred  and  twenty  miles,  and  a  part  of  the  angles  measured. 

Lines  determined  by  azimuth  and  latitude  are  in  progress  down  the 
two  shores  of  the  lake.  The  triangulation  hydrography  and  topo- 
graphy of  Lake  St.  Clair  have  been  completed. 

A  reconnaissance  has  been  made,  and  nearly  all  the  stations  erected 
for  a  triangulation,  reaching:  from  the  forty-fifth  parallel  (the  northern 
boundary  of  New  York)  to  the  east  end  of  Lake  Ontario,  and  a  part  of 
the  angles  have  been  measured.  The  topography  and  hydrography 
have  been  carried  from  the  forty-fifth  parallel  to  ten  miles  above  (south- 
west) Ogdensburgh. 

In  Lake  Champlain  surveys  of  Plattsburgh  and  Burlington  Bays  have 
been  made,  and  the  narrows  have  been  surveyed  for  a  distance  of  thir- 
teen miles  from  the  south  end  of  the  lake. 

In  the  office,  besides  the  ordinary  computation  and  plotting  of  the 
field-work,  final  chart  No.  2  of  Lake  Superior,  and  a  chart  of  Isle 
Royale,  have  been  prepared  for  the  engraver,  and  preliminary  chart  No. 
3,  of  Lake  Superior,  has  been  engraved  on  stone  and  i>nblished.  Final 
charts  Nos.  1  and  3  of  Lake  Superior,  and  final  chart  of  St.  Clair  are 
now  in  progress. 

The  expansions  of  the  15-foot  brass  bar,  and  of  the  two  base-tubes, 
have  been  determined ;  observations  for  ditference  of  longitude  have 
been  made  with  Du  Luth,  Minnesota;  Washington,  D.  C. ;  Austin  and 
Battle  Mountain,  Nevada ;  and  Fort  Leavenworth,  Kansas.  The  Wash- 
ington work  has  been  reduced. 

The  meteorological  work  of  the  survey  has  been  continued. 

Amount  of  appropriation  available  for  fiscal  year  ending 
June  30, 1872,  all  of  which  will  be  expended  by  that  date,  $175, 000  00 

Amount  required  for  fiscal  year  ending  June  30, 1873 — St. 
Lawrence  and  Lake  Ontario,  $75,000 ;  Lake  Michigan, 
$60,000;  Lake  Superior,  $30,000;  office  and  miscella- 
neous, $36,850 201, 850  00 


Estimate  of  funds  to  he  appropriated  for  the  survey  of  ths  northern  and 
northwestern  lakes  for  the  fiscal  year  ending  June  30,  1873. 

St.  Lawrence  River  and  Lake  Ontario. — To  continue  the  tri- 
angulation, topography,  and  hydrography,  one  steamer, 
one  triangulation  and  three  shore  parties,  to  reduce  the 
work  and  construct  the  maps $75, 000  00 

Lake  Michigan, — To  complete  the  shore-line  hydrography 
and  continue  triangulation,  to  reduce  the  work  and  con- 
struct the  maps,  one  steamer,  three  astronomical  and  two 
shore  parties 60, 000  00 

Lake  Superior, — To  complete  the  triangulation,  connecting 
it  with  that  of  Green  Bay ;  to  remeasure  Keweenaw  base ; 
to  construct  the  final  maps,  one  steamer,  three  triangula- 
tion parties 30, 000  00 

Miscellaneous. — Meteorological  observations  and  reduc- 
tions, $6,000;  transportation  of  parties,  quarters,  and 
fuel  for  officers,  $4,500^;  office-rent,  fuel,  stationery,  and 
instruments,  $5,000;  conf ingencies,  10  per  cent.,  $18,350      36,850  00 

Total 201, 850  00 

(See  Appendix  Y.) 
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Of  this  amount  the  sum  of  $45,000  could  be  profitably  expended 
during  the  next  fiscal  year  in  the  removal  of  the  sunken  ledges  in  the 
harbor  of  Newburyport,  Massachusetts,  and  in  the  completion  of  the 
channel  through  the  Lower  Falls,  above  Haverhill,  Massachusetts. 

Amount  appropriated  by  act  of  July  11, 1870 $25, 000  00 

Amount  appropriated  by  act  of  March  3, 1871 25, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 24, 996  34 

Amount  available  July  1, 1871 25, 003  66 

Amount  required  for  the  fiscal  year  ending  June  30,  1873.  45, 000  00 

(See  Appendix  V  18.) 

14.  Gloucester  Harbor^  Massachusetts. — A  survey  of  this  harbor  was 
made  in  the  autumn  of  1870,  under  the  direction  of  Lieutenant  Colonel 
John  G.  Foster,  Corps  of  Engineers,  from  which  it  appears  that  there 
are  several  ledges  which  should  be  removed,  the  estimated  cost  of  which 
is  $10,000;  and  that  a  breakwater  connecting  Dog  Bar  and  Round 
Shoals  with  the  "  Point,^  so  as  to  aftbrd  a  much-desired  shelter  for 
commerce,  would  profeably  cost  about  $500,000.  For  Colonel  Foster's 
report  see  Appendix  V  19. 

15.  Boston  Harbor^  Massachusetts. — The  following  works  contemplated 
for  the  preserv'ation  and  improvement  of  this  harbor,  remaining  unfin- 
ished on  the  first  of  July,  1870,  were,  viz : 

1.  Sea-wall  for  the  preservation  and  protection  of  Point  AUertou. 

2.  Sea-wall  for  the  protection  and  preservation  of  Gallop's  Island. 

3.  Sea-wall  for  the  protection  and  preservation  of  North  Head  of 
Long  Island. 

4.  The  removal  of  Kelley's  Ledge. 

5.  Dredging  the  channel  through  the  "  Upper  Middle  Bar.^' 

The  progress  made  during  the  past  year  upon  these  works  is  as  fol- 
lows, viz : 

1.  Sea-wall  on  Point  Allerton  was  commenced  in  September,  1870. 
and  carried  on  under  contract  until  the  first  of  June,  1871,  and  by  hired 
labor  during  the  latter  part  of  that  month.  The  contemplated  length 
of  this  wall  is  1,230  linear  feet.  Of  the  wall  proper,  an  average  of  about 
440  linear  feet  was  completed  during  the  year,  leaving  to  be  completed 
about  790  linear  feet  of  wall,  together  with  a  part  of  the  back  filling, 
all  the  granite  paving,  and  the  grading  of  the  bluff  in  its  rear. 

2.  Sea-wall  on  Gallop^s  Island. — Its  construction  by  a  contract  was 
commenced  in  1868  and  continued  in  1869  and  1870 ;  and  in  October, 
1870,  the  wall  proper  was  completed — its  total  length  being  1,745  feet. 
On  the  first  of  July,  1871,  this  work  was  all  completed  with  the  excep- 
tion of  about  1,136  superficial  yards  of  granite  paving  and  a  greater  part 
of  the  grading  of  the  high  bluff  in  its  rear,  with  a  probability  of  the 
completion  early  this  autumn. 

3.  Seawall  on  the  North  Head  of  Long  Island. — The  construction  of 
this  work  was  commenced  under  contract,  in  August,  1870,  and  so  con- 
tinued until  the  1st  of  June,  1871,  and  afterward  by  hired  labor. 

The  length  of  this  wall  as  projected  is  2,100  feet.  Of  the  wall  proper 
an  average  of  about  670  linear  ieet  has  been  completed  during  the  past 
year,  leaving  about  1,430  teet  to  be  built,  as  well  as  all  the  granite  pav- 
ing and  the  greater  part  ol'  the  back  tilling  and  grading. 

4.  Removal  of  Kelley^s  Ledge. — The  removal  of  this  dangerous  rock 
from  the  main  ship-channel  to  a  depth  of  23  feet  below  mean  low  water 
was  resumed  and  nearly  completed  in  the  latter  part  of  1870,  leaving 


94  REPORT   OP   THE   CHIEF   OP   ENGINEERS. 

only  a  few  projecting  points  to  be  reduced.  Altogether  834  tons  were 
removed  from  the  ledge. 

5.  Dredging  a  cJuinnel  through  the  "  Upper  Middle  Bar.^ — The  projected 
improvement  at  this  place  consists  in  the  excavation  of  a  channel  to  a 
width  of  1,000  feet^  and  a  depth  of  23  feet  at  mean  low  water.  One 
"cuf  2,200  feet  in  length  and  45  feet  in  width  was  made  entirely 
through  the  bar  during  the  past  season ;  and  some  progress  made  in  a 
second  *'  cut." 

Under  the  appropriation  of  March  3, 1871,  proposals  have  been  in- 
vited for  continuing  the  sea-walls  on  Point  Allerton  and  Long  Island, 
as  well  as  for  dredging  on  the  "  Upper  Middle  Bar,"  and  in  the  latter 
part  of  July,  1871,  contracts  were  made  for  these  works. 

For  the  completion  of  all  these  works  to  the  extent  contemplated,  it 
is  estimated  that  there  will  be  required  the  additional  sum  of  $415,000, 
and  that  $175,000  could  be  profitably  expended  thereon  during  the  next 
fiscal  year. 

(See  Appendix  V  20.) 

A  report  from  Lieutenjint  Colonel  J.  G.  Foster,  January  10,  1871, 
giving  the  plans  adopted  for  the  preservation  and  improvement  of  Bos- 
ton Harbor,  the  progress  made  in  their  execution,  the  results  expected 
and  ascertained,  and  the  conclusions  he  draws  from  them,  will  be  found 
in  Appendix  V  21. 

Amount  on  hand  July  1,  1870 $74, 619  32 

Amount  approi)riated  by  act  of  Julv  11,  1870 100, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 100, 000  00 

Amount  expended  during  fiscal  year  ending  June  30,  1871  195, 975  15 

Amount  available  July  1,  1871 78, 644  17 

Amount  required  for  fiscal  year  ending  June  30,  1873 175, 000  00 


^16.  Tauntim  River,  Massach^tsetts. — The  navigation  of  this  river  is  ob- 
structed by  several  shoals  and  rocks  between  Dighton  and  Taunton,  a 
distance  of  about  five  miles,  the  removal  of  which  has  proved  to  be 
difficult.  It  is  intended  to  open  a  channel  through  them,  which  shall 
have  4i  feet  of  water  at  mean  low  water  (or  9  feet  at  high  wat«r)  for  a 
width  of  60  foet. 

Proposals  have  been  invit<?d  several  times  for  this  work,  and  a  con- 
tract was  finally  made  in  March,  1871,  for  excavating  the  channel  for 
$5  per  cubic  yard.  Under  this  contract,  work  was  commenced  on  the 
7thof  June,  1871,  and  it  is  to  be  completed  on  or  before  the  30th  of 
June,  1872 ;  but  it  is  probable  that  it  will  be  done  before  the  1st  of 
December  next. 

Additional  amount  required  to  complete  the  contemplated  improve- 
ments, $35,000,  which  amount  could  be  profitably  expended  thereon 
during  the  fiscal  year  ending  June  30,  1873. 

Amount  apinoiniated  by  act  of  July  11,  1870 §10, 000 

Amount  a[)propviated  by  act  of  March  3,  1871 10,  000 

Amount  ex[»endcd  lor  fiscal  year  ending  June  30,  1871 008 

Amount  available  July  1,  1871 10, 302 

Amount  required  fur  fiscal  year  ending  June  30. 1873 35, 000 

(See  Appendix  V  22.) 

17.  riymouth  Uarhor^  Massaehisctts. — The  plan  recently  adopted  for 
the  proUK?tion  of  this  harbor  consists  in  the  construction  of  brush  bulk- 
heads and  jettees,  which  are  built  of  a  frame- work  filled  with  brush  and 
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ballasted  with  stone.  This  work  serves  to  check  the  motion  of  the 
waves  and  sand,  and  to  form  a  new  bank,  which  subseqaently  becomes 
enlarged  and  strengthened  by  the  planting  of  beach-grass  apon  it. 
Thas  far  it  has  been  attended  with  very  satisfactory  results  wherever  it 
has  been  adopted  in  this  harbor. 

During  the  past  year,  ending  June  30, 1871,  about  1,700  linear  feet  of 
bidkhead  and  jettees  have  been  built,  leaving  about  600  feet  more  to  be 
done.  Some  repairs  have  also  been  made  on  the  old  work  where  neces- 
sary. Contracts  have  also  been  made  for  completing  the  i^emainder  of 
the  bulkhead  on  or  before  the  30th  of  September,  1871,  and  for  furnish- 
ing all  the  stone  required  for  riprapping  the  beach  out  as  far  as  the 
beacon,  the  same  to  be  completed  on  or  before  the  10th  of  Kpvember, 
1871.  Operations  were  commenced  and  satisfactory  progress  was  made 
under  these  contracts  in  the  month  of  June. 

The  amount  available  will  be  sufficient  to  complete  all  the  works  now 
required  and  under  contract,  together  with  the  probable  repairs  that 
may  be  necessary  until  the  close  of  the  fiscal  year  ending  June  30,  1872. 
But  in  order  to  provide  for  repairing  injuries  which  may  at  any  time  be 
caused  by  the  violent  storms  to  which  the  work  is  exposed,  and  which 
should  be  at  ouce  repaired,  it  is  recommended  by  the  engineer  in  charge 
that  there  be  appropriated  for  that  purpose  the  sum  of  $2,500  for  the 
fiscal  year  ending  June  30,  1873. 

Amount  appropriated  by  act  of  July  11, 1870 $10, 000  00 

Amount  appropriated  by  act  of  March  3,  1871 10, 000  00 

Amount  expended  during  fiscal  year  ending  June  30, 1871 . .     11, 093  49 

Amount  available  July  1,  1871 8, 906  51 

Amount  required  for  fiscal  year  ending  June  30,  1873 2, 500  00 

(See  Api)endix  Y  23.) 

18.  Hyannis  Harbor j  Massachusetts. — The  work  of  rebuilding  the  break- 
water has  been  carried  on  during  the  past  year.  Three  hundred  linear 
feet  of- the  breakwater  have  been  rebuilt,  and  250  feet  more  contracted 
for,  of  which  175  feet  of  foundation  have  been  rebuilt  ready  for  the  top 
wall ;  the  whole  250  feet  will  probably  be  finished  about  the  1st  of  Sep- 
tember, 1871,  leaving  but  225  linear  feet  yet  to  be  done  for  the  completion 
of  the  work.  The  cost  of  its  completion,  as  estimated  by  the  engineer  in 
charge,  will  be  $10,000,  which  amount  could  be  profitably  expended 
during  the  next  fiscal  year. 

Amount  appropriated  by  act  of  July  11, 1870 $12, 000  00 

Amount  ai>i)ropriate(l  by  act  of  March  3, 1871 10, 000  00 

Amount  expended  during  fiscal  year  ending  June  30,  1871.     12, 096  50 

Amount  available  July  1,  1871 9, 903  50 

Amount  reciuired  for  fiscal  year  ending  June  30, 1873 10, 000  00 

(See  Appendix  V  2  4.) 

19.  Provlncctoicn  Harbor^  MasHachusetts. — Xlie  work  carried  on  during 
the  past  year  consists  in  the  repairs  where  most  needeil  of  the  bulk- 
heads and  jettt*es  on  IJeach  Point,  and  in  the  construction  of  a  dike  at 
Abel  Hill,  across  tlie  head  of  Lancey's  Harbor. 

The  engineer  now  in  char<re  of  this  work  estimates  that  the  sum  of 
$10,000  will  be  r<M]ninHl  for  th(^  completion  of  the  dike  and  for  repair 
of  the  harbor- works  durin<:^  the  next  fiscal  year. 

Amount  on  hand  Julv  1,  1870 $5, 131  57 

Amount  appropriated  by  act  of  March  3, 1871 6, 000  00 
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FoxjiM?^  AND  Fifth  Divisions. — Property  aocounU^  estimates^  fundsy 
survey  of  lakeSy  explorations^  mapsj  instruments^  <&?.,  Major  J.  B. 
Wheeler. 

Very  respectfully^  your  obedient  servant, 

A.  A.  HUMPHEEYS, 
Brig,  Oeneralj  Chief  of  Engineers,  commanding  Corps  of  Engineers. 

Hon.  W.  W.  Belknap, 

Secretary  of  War. 


Office  of  the  Chief  of  Encmneers,    * 
Washington,  D.  0.,  November  2, 1871. 

Sir  :  I  beg  leave  to  transmit  herewith  a  report  received  this  day  &om 
Major  N.  Michler,  Corps  of  Engineers,  late  in  charge  of  public  buildings 
and  grounds  in  this  District,  of  the  public  works  under  his  direction 
during  the  fiscal  year  ending  June  30, 1871. 

This  report  should  have  l^n  transmitted  to  this  office  in  time  to  be 
submitteil  in  my  annual  report  of  the  20th  ultimo,  but  it  may  still  be 
attached  thereto  as  an  appendix. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier  General  and  Chief  of  Engitieers. 
Hon.  W.  W.  Belknap,  Secretary  of  War. 
(Appendix  X  3.) 


APPENDIX. 


APPEiroiX  A  1. 

Annual  report  of  Major  D.  C.  Houston^  Corps  of  Engineers^  for  the  year 

ending  June  30, 1871. 

DiPEOVEMENT  OF  DU  LUTH  HABBOB,  MINNESOTA. 

An  appropriation  of  $60,000  having  been  made  for  the  improvement 
of  Du  Lath  Harbor,  I  was  directed  to  apply  this  sum  to  the  extension  of 
the  breakwater  already  built  by  the  railroad  company  in  the  lake  at  that 
place.  In  pursuance  of  instructions  I  advertised  for  proposals  for  this 
work,  and  on  the  24th  of  June,  1871,  made  a  contract  with  Hunger  & 
Gray  to  extend  the  breakwater  500  feet.  It  is  proposed  to  put  in  ten 
cribs,  50  by  30  feet,  this  season,  leaving  the  superstructure  above  water 
till  next  spring.  The  amount  appropriated  will  build  the  extension  and 
repair  the  breakwater  built  by  the  railroad.  This  work  is  unusually 
exposed,  and  is  liable  to  serious  injury  from  the  effects  of  large  masses 
of  ice,  which  are  hurled  against  it  during  storms.  The  most  secure 
protection  of  the  work  is  now  in  process  of  formation  by  the  action  of 
the  lake ;  the  drift  of  shingle  along  the  lake  is  arrested  by  the  break- 
water, and  is  now  forming  a  beach  of  clean  gravel  extending  over  100 
feet  from  the  shore  line  above  water.  This  is  constantly  forming,  and 
will,  in  time,  form  an  effectual  protection  of  the  work.  Minnesota  Point, 
which  separates  Lake  Superior  from  the  Bay  of  Superior,  is  composed  of 
the  same  material  for  a  distance  of  nearly  two  miles  from  the  north  shore 
of  the  lake,  and  is  believed  to  have  been  formed  in  the  same  way.  It 
is  proposed,  however,  to  protect  this  work  by  a  sheathing  of  oak  timber 
placed  vertically  and  bolted  to  the  superstructure.  These  timbers  to  be 
10  inches  square,  and  placed  3  feet  apart  from  center  to  center,  to  be 
about  8  feet  in  length.  It  is  also  proposed  to  raise  the  superstructure 
to  6  feet  above  water,  and  deck  it  over  with  plank  or  timber. 

It  is  proposed  to. make  this  breakwater  3,000  feet  in  length,  including 
the  present  work,  which  is  400  feet  in  length.  The  present  appropriation 
will  extend  it  500  feet  at  least,  leaving  2,100  feet  to  be  built.  The 
city  of  Du  Luth  is  now  engaged  in  cutting  a  canal  through  Minnesota 
Point,  to  connect  the  lake  with  the  bay.  Very  little  dredging,  and  of  an 
easy  nature,  is  necessary  to  make  a  splendid  harbor  at  fhe  upper  end  of 
the  bay.  This  work  is  now  being  carried  on  with  the  consent  of  the 
Government,  upon  the  condition  that  the  city  construct  a  dike,  which 
shall  prevent  the  waters  of  the  St.  Louis  Eiver  from  being  diverted 
through  the  canal  to  the  possible  injury  of  the  harbor  of  Superior  City, 
Wisconsin,  now  being  improved  at  large  cost  by  the  Government.  With 
the  completion  of  the  canal,  and  the  excavation  of  the  bay,  Du  Luth  will 
be  abundantly  supplied  with  harbor  accommodations,  and  the  extension 
of  the  breakwater  further  than  is  necessary  to  protect  the  docks  now 
existing  seems  unnecessary.  The  extension  now  in  progress  will  be 
sufficient  to  protect  present  improvements  on  the  lake  shore.  Should 
future  appropriations  be  made  for  this  harbor,  there  will  be  a  question 
as  to  their  proper  application,  if  the  canal  project  is  carried  into  effect. 
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A  2. 

IMPROVEMENT   OF  SUPERIOR  CITY  HARBOR,  WISCONSIN. 

During  the  year  the  Minnesota  pier  has  been  extended  768  feet,  and 
the  Wisconsin  pier  96  feet,  up  to  1  foot  above  water-level.  The  Min- 
nesota pier  now  extends  entirely  at^ross  the  old  channel,  and  the  effect 
has  been  to  throw  the  current  over  to  the  line  of  the  Wisconsin  pier, 
where  is  now  the  deepest  water.  Vessels  drawing  9  fe^t  can  now  enter 
the  harbor  by  the  new  channel.  No  dredging  has  yet  been  done  between 
the  piers,  and  it  is  believed  that  none  will  be  necessary  after  the  piers 
are  extended  across  the  bar,  as  the  current  will  be  sufficiently  strong  to 
scour  out  the  channel  to  the  necessary  depth.  Work  is  now  progressing 
rapidly  at  this  harbor.  Both  piers  are  being  extended  under  separate 
contracts.  It  is  anticipated  that  by  the  close  of  the  season  both  piers 
will  be  extended  up  to  water  level  over  the  bar,  and  t^  a  deptli  of  12  feet. 
The  current  will  then  be  so  confined  and  directed  as  to  force  it  in  the 
desired  channel.  It  is  estimated  that  the  sum  of  865,000  will  complete 
the  €(xtension  of  these  piers  to  a  depth  of  18  feet,  in  accordance  with 
previous  estimates. 


A  3. 

IMPROVEMENT  OF  ONTONAOON  HARBOR,  MICHIGAN,  LAKE  SUPERIOR. 

An  appropriation  of  $10,000  having  been  made  for  this  work  by  the 
act  of  July  11, 1870,  a  contract  was  made  with  James  Mercer,  of  Onton- 
agon, to  extend  the  west  pier.  At  the  date  of  this  rei>ort  the  pier  has 
been  extended  160  feet.  A  further  extension  of  64  feet  will  exhaust  the 
appropriation.  Tbe  completion  of  this  improvement,  in  accordance 
with  plans  heretofore  submitted,  requires  a  large  sum,  over  $200,000. 
At  the  last  session  of  Congress  no  appropriation  was  made.  The  local 
business  of  Ontonagan  is  now  so  small  that  additional  harbor  facilities 
are  not  necessary  for  its  accommodation.  The  harbor  is  important  as  a 
harbor  of  refuge,  though  not  now  available  for  vessels  of  the  largest 
class.  In  view  of  the  increasing  commerce  of  Lake  Superior,  I  would 
recommend  that  this  work  be  continued. 


A  4. 

IMPROVEMENT  OF  EAGLE  HARBOR,  MICHIGAN,  LAKE   SUPERIOR. 

No  work  has  been  done  at  this  harbor  during  the  year.  A  contract 
was  made  with  fRichard  Dunbar,  of  Washington,  D.  C,  in  December, 
1870,  to  remove  a  portion  of  the  rock  now  obstructing  the  entrance  to 
the  harbor.  Work  was  to  commence  on|the  Ist  of  May,  1871.  The 
contractor  has  failed  to  do  anything  whatever,  and  the  work  has  been 
suspended  to  await  the  results  of  the  operations  of  removing  rock 
obstructions  in  Hell  Gate,  East  Eiver,  New  York. 


A  6. 

IMPROVEMENT  OF  MARQUETTE  HARBOR,  MICHIGAN. 

The  work  during  the  year  has  been  the  extension  of  the  breakwater. 
Four  cribs— three,  50  feet  by  30  feet  by  26  feet,  and  one  50  feet  by  30 
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feet  by  27  feet — built  up  to  water  surface,  have  been  added,  and  super- 
structure complete  has  been  built  over  four  of  the  six  cribs  reported  in 
last  annual  report  as  sunk  in  place,  but  without  superstructure,  thus 
making  a  total  of  200  lineal  feet  of  superstructure  built,  and  200  lineal 
feet  of  addition  to  length  of  breakwater,  which  stands  1,210  lineal  feet  in 
length,  910  lineal  feet  of  which  is  covered  with  superstructure,  and  com- 
plete. The  work  has  progressed  without  interruptions,  and  as  rapidly  as 
was  anticipated.  The  bottom  continues  hard  and  level,  and  the  cribs  vary 
in  i)08itiqp  but  slightly  after  being  sunk  in  place,  a  slight  riprapping  on 
both  sides  being  found  eflFecdve  in  holding  them.  The  whole  work  stands 
in  excellent  condition.  It  is  proposed,  under  the  contract  with  Mr.  James 
Coldwell,  of  Fulton,  Oswego  county,  New  YorT^,  bearing  date  Septem- 
ber 23, 1870,  and  expiring  November  1, 1871,  to  add  an  extension  of  150 
lineal  feet,  three  cribs,  building  superstructure  over  the  300  lineal  feet 
now  up  to  water  surface  only ;  and,  under  the  contract  with  Mr.  Sidney 
Adams,  of  Marquette,  bearing  date  of  May  29, 1871,  and  expiiing  July 
1, 1872,  an  extension  of  500  lineal  feet,  ten  cribs  complete. 

Both  of  these  extensions  will  be  completed  during  the  year,  giving  a 
breakwater  1,860  feet  in  length,  and  complete,  extending  out  into  30 
feet  depth  of  water.  The  shelter  afforded  within  by  this  breakwater  is 
now  marked,  and  the  effect  of  each  crib  added  in  extension  is  decided. 
The  original  estimate  for  this  breakwater  was  $385,129  58,  and  the 
length  designed  was  2,050  feet  j  $197,000  has  been  appropriated,  leaving 
$188,129  58  to  make  up  the  original  estimate. 

The  funds  already  appropriated  will  complete  1,850  feet  of  the  break- 
water, leaving  only  200  feet  to  be  put  in,  according  to  the  original  plan. 
This  portion  of  the  breakwater  being  in  a  depth  of  about  30  feet,  will 
require  to  be  made  wider  than  the  present  work,  and  it  is  proposed  to 
make  the  cribs  35  feet  wide.  I  estimate  that  it  will  require  $45,000  to 
complete  this  extension,  including  the  necessary  riprapping  and  cover- 
ing for  the  work,  pier-head,  &c.  This  would  leave  $138,129  58  of  the 
original  estimate.  I  would  respectfully  recommend  that  the  work  be 
extended,  in  order  to  afford  the  necessary  protection  to  the  wharves  of 
the  city,  to  the  amount  of  the  estimate.  The  importance  of  Marquette, 
as  a  harbor  of  refuge  and  shipping  port  for  iron  ore,  is  constantly 
increasing,  and  all  expenditures  looking  to  its  greater  security  are  well 
applied.  For  this  reason  I  have  estimated  the  sum  of  $100,000  for  the 
year  ending  June  30, 1872. 


A  6. 

IMPROVEMENT  OP  MENOMONEE  HARBOR,  MICHIGAN. 

The  appropriation  of  the  present  year,  $25,000,  is  the  first  money 
given  for  harbor  purposes  at  this  point.  An  examination  of  the  locality 
was  made  last  March,  to  ascertain  what  changes;  if  any,  had  taken 
place  since  the  detailed  survey  was  made,  and  upon  the  results  of  this, 
a  project  was  framed  and  approved  of,  contemplating  the  building  of  a 
pile-pier,  extending  out  in  a  northeasterly  direction,  to  the  waters  of 
Green  Bay,  reaching  15  feet  water,  on  a  line  somewhat  south  of  the 
mid-line  of  the  water- way  of  the  mouth  of  the  river,  the  construction 
commencing  at  a  point  about  abreast  of  the  center  of  the  point  of  sand 
forming  the  north  shore  of  the  embouchure,  this  pier  to  constitute  the 
permanent  work  of  improvement  for  the  harbor,  and  to  be  extended 
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inwards,  or  connected  with  the  soath  bank  of  the  river,  sabseqaently, 
according  as  experience  or  the  rights  of  the  mill  and  property  owners 
of  the  south  shore  might  call  for.  To  carry  out  this  plan,  a  contract  was 
made  with  Abner  Kirby,  of  Chicago,  Illinois,  on  the  19th  of  June,  1871, 
to  construct,  by  December  1, 1871, 1,000  feet,  or  as  much  more  as  will 
exhaust  the  present  appropriation,  of  such  pile-pier  14  feet  wide.  Work 
was  begun  on  June  30,  and  is  now  being  energetically  prosecuted.  It 
is  expected  to  have  1,000  feet  of  pier  completed  during  present  working 
seasoli. 


A  7. 

IMPROVEMENT  OP  GREEN  BAY  HARBOR,  WISCONSIN. 

The  operations  during  the  ye^r  have  been  those  of  dredging,  con- 
structing a  revetment  of  close-piling  work,  on  west  side  of  channel  cut 
through  '*  Grassy  Island  f  extending  similarly,  revetment  on  east  side 
of  same  channel  85  feet,  to  the  north,  and  riprapping  the  north  shore 
of  ttiis  Grassy  Island  on  either  side  of  the  above  revetment. 

The  dredging  last  working  season  consisted  in  cutting  to  the  projected 
200  feet  width,  and  straightening  the  channel,  inside  or  south  of 
Grassy  Island,  toward  the  mouth  proper  of  the  Fox  Eiver,  within  the 
lines  originally  laid  down  for  this  harbor;  work  being  begun  on  August 
9, 1870,  dredge  and  appliances  being  hired  at  the  same  rates  as  those 
of  last  fiscal  year,  viz,  $120  per  diem,  ten  working  hours ;  dredging 
was  also  done  outside  of  Grassy  Island,  for  a  distance  of  about  2,000 
feet,  towards  Point  au  Sable,  cutting  a  channel  14  feet  deep  by  100  feet 
wide  on  east  side.  During  the  present  working  season,  the  dredging  has 
been  that  of  leveling  off  and  removing  lumps  from  bottom,  over  area 
cut  last  season  south  of  Grassy  Island.  A  channel  200  feet  wide  by  14 
feet  deep  now  exists  from  the  island  to  the  first  angle  in  the  channel-line, 
about  three  fourths  of  a  mile  in  length.  From  this  point  it  is  proposed 
to  continue  this  dredging  to  the  mouth  of  the  river,  as  far  as  it  was 
projected  to  carry  it,  giving  the  same  width  and  depth,  though  with  no 
heavy  cutting.  A  considerable  amount  of  dredging  is  yet  required  to 
accomplish  this.  It  is  also  proposed  to  widen  the  channel  north  of  the 
island  60  feet  on  west  side,  cutting  14  feet  depth;  this  to  be  dredged 
during  present  season. 

The  revetment  to  channel  through  island  on  west  side  is  700  feet  in 
length,  even  with  that  on  east  side,  which  was  extended  for  this 
purpose  85  leet  to  the  north ;  these  works  consist  of  close-piling  back 
now  open,  filled  in  with  stone  and  brush,  and  answers  effectively  the 
end  in  view ;  the  work  is  in  good  condition,  save  some  repairs  on  back 
side  of  east  revetment,  at  its  head,  due  to  damage  done  by  ice,  which 
will  be  made  at  once.  The  riprapping  extends  450  feet  on  the  east  side, 
and  280  feet  on  the  west  side  of  the  island,  18  inches  above  water,  and 
has  been  most  effective  in  preventing  the  water  breaking  through  the 
island,  and  filling  in  with  sand  the  dredged  channel  inside.  Some 
strengthening  of  it  was  found  necessary  the  present  spring,  which  has 
been  done.  A  careful  survey,  made  from  the  ice  last  February,  disclosed 
the  same  results  as. the  one  of  the  preceding  winter,  that  the  channel 
dredged  remained  intact. 
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A  8. 

IMPBOVBMBNT  OP  AHNEPEE  HABBOB,  WISCONSIN. 

The  appropriation  of  the  present  year,  $25,000,  is  the  first  allotment 
of  funds  for  the  purpose  of  harbor  improvements  at  this  point.  Based 
upon  tiie  survey  of  1870,  a  project  was  devised  and  approved  of  for 
the  construction,  as  an  initiatory  measure,  of  a  pile  protection -pier.  To 
carry  out  this  project  a  contract  was  entered  into  on  May  31,  1871, 
with  Messrs.  Roberts  and  Johnson,  of  Carlton,  Eewanee  County,  Wis- 
consin, to  construct  by  December  1  proximo,  6Q0  feet — or  as  much  more 
as  will  exhaust  the  funds  now  available — of  such  a  pier.  Owing  to 
divers  delays  on  the  part  of  the  contractors,  work  was  not  begun  until 
June  30,  two  weeks  later  than  was  contemplated ;  it  is  now  in  progress 
and  proceeding  fairly.  It  is  proposed  to  construct  the  600  feet  during 
the  present  working  season. 


A  9. 

IMPBOVBMENT  OP  TWOBIVEES  HABBOB,  WISCONSIN. 

The  appropriation  of  the  present  year,  $25,000,  is  the  first  one 
Congress  has  made  for  harbor  improvements  at  this  place.  An  extended 
survey  of  the  locality  having  been  made  last  year,  and  the  results 
reported  to  the  chief  engineer,  a  project  was  formed  and  approved  of, 
for  constructing  at  the  mouth  two  parallel  pile  protection  piers,  as  a 
preparatory^  step  to  further  and  more  extensive  improvements,  these 
piers  to  be  200  feet  apart.  In  accordance  with  this  plan,  a  contract  was 
entered  into  on  June  15  with  R.  A.  Conolly,  of  Chicago,  Illinois,  to 
construct  such  a  pile-pier,  400  feet  in  length,  on  the  east  side  of  the 
mouth,  and  one  of  400  feet,  or  as  much  more  as  will  exhaust  the  present 
approi)riation,  on  the  west  side,  by  December  1  proximo.  Both  piers 
will  run  out  and  cross  the  outer  bar,  the  main  obstruction  to  a  use  of 
the  interior  waters,  ending  in  6  feet  of  water.  As  yet  the  contractor 
has  not  begun  operations ;  it  is  eij:pected  and  believed,  however,  that 
he  will  have  completed  piers  above  estimated  for,  during  the  present 
working  season. 


A  10. 

IMPBOVEMENT  OP  MANITOWOC  HABBOB,  "WISCONSIN. 

The  money  appropriated  by  Congress  in  1869  having  been  expended, 
work  at  this  harbor  was  necessarily  suspended  until  the  necessary  forms 
of  advertising  and  awarding  contracts  had  been  complied  with  for  the 
disposal  of  funds  made  available  under  the  act  of  appropriation  of  date 
July  11, 1870.  On  the  2d  of  September,  1870,  a  contract  was  entered 
into  with  Mr.  David  Smoke,  of  Manitowoc,  the  former  contractor,  with 
the  United  States  Government,  for  the  construction  of  224  runniugfeet 
of  pier  extension,  more  or  less,  and  as  he  had  most  of  the  materials  on 
hand  which  were  necessary,  he  was  enabled  to  fulfill  the  requirements 
of  his  contract  before  the  close  of  November,  1870.  The  sinking  and 
filling  of  seven  cribSy  four  on  the  north  and  three  on  the  south  side  of 
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the  channel,  each  32  feet  in  length  by  20  feet  in  width,  to  the  water-sur- 
face, was  comprised  in  this  extension.  These  cribs,  together  with  the 
crib  sunk  by  Mr.  Smoke  on  the  25th  of  June,  1870,^  under  a  previous 
contract,  and  included  in  report  of  June  30, 1870,  were  left  during  the 
winter,  and  to  the  present  time  without  superstructure. 

The  alignment  of  the  piers  at  this  harbor  is  excellent,' as  far  as  finished 
with  superstructure,  as  is  also  the  general  character  of  the  work.  The 
cribs  sunk  last  year  have  settled  somewhat  out  of  position,  owing  to  a 
change  in  the  character  of  the  material  forming  the  lake-bed  under  this 
portion  of  the  piers;  no  serious  difficulty,  however,  is  apprehended  in 
overcoining  the  effect  of  the  tilt  given  to  the  cribs  from  this  cause,  as 
the  upi>er  timbers  at  the  greatest  displacement  of  the  cribs  are  not 
thrown  more  than  2^  feet  out  of  alignment.  A  contract  was  maile  with 
the  Government  on  the  15th  day  of  June,  1871,  by  Mr.  R.  A.  Oonolly, 
of  Chicago,  for  the  construction  of  an  additional  extension  of  96  run- 
ning feet  of  pier- work,  both  on  the  north  and  south  sides  of  the  chan- 
nel, forming  together  192  running  feet.  Under  the  same  contract  he  is 
to  build  the  superstructure  over  the  eight  cribs  above  mentioned. 

The  harbor  inside  the  piers  has  been  greatly  improved  by  the  citizens 
of  Manitowoc  during  the  past  year.  Substantial  docks  have  been  built 
on  both  sides  of  the  river,  in  order  to  meet  the  requirements  of  the 
increasing  trade  of  the  place ;  and  further  improvements  of  the  same 
character  are  being  made  as  fast  as  the  demands  of  commerce  require 
them.  A  dry-dock  is  in  course  of  construction,  and  is  expected  to  be 
finished  so  as  to  re<^ive  vessels  during  the  present  season  of  navigation. 
About  thirteen  miles  of  the  railroad  between  Manitowoc  and  Appleton  is 
graded,  and  the  requisite  quantity  of  iron  for  that  length  of  road  has 
been  delivered.  A  dredge  has  been  kept  at  work  constantly  in  the  river 
by  the  city  authorities,  and  a  uniform  depth  of  about  11  feet  of  water 
attained  for  a  distance  of  nearly  a  mile  from  the  extremities  (eastern) 
of  the  piers. 

Two  first-class  lake  steamers,  and  four  schooners,  have  been  built  at 
this  harbor,  and  four  steamers  and  fifteen  sailing-vessels  have  been 
repaired  during  the  year. 

Upon  the  completion  of  the  present  contract,  the  piers  will  be  extended 
so  as  to  have  14  feet  of  water  at  the  entrance  to  the  harbor,  and  no 
farther  extension  is  at  present  requii'ed. 


All. 


EVfPROVEMENT  OF  SHEBOYGAN  HABBOB,  WISCONSIN. 

During  the  month  of  July,  1870,  the  superstructure  was  completed  as 
far  as  desirable  over  the  four  cribs  which  remained  in  position,  out  of 
the  six  cribs  which  were  built  by  S.  M.  Barrett  under  contract  of  date 
June  23, 1869,  the  details  relating  to  which  were  stated  in  report  of  June 
30, 1870.  On  the  3d  of  September,  1870,  a  contract  was  ma!de  with  Mr. 
P.  M.  Knapp,  of  Bacine,  Wisconsin,  for  the  construction  of  192  running 
feet,  more  or  less,  of  pier  extension.  Owing  to  the  difficulty  of  procur- 
ing the  necessary  materials  so  late  in  the  season,  the  work  was  not  com- 
mienced  until  May  of  this  year.  The  contractor  has  placed  and  filled  a 
crib  over  the  original  position  of  crib  known  as  No.  6 ;  and  built  and 
placed  a  super-crib  over  broken  crib  No.  6,  together  forming  a  length  of 
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64  running  feet  built  to  the  water-surface  in  extension  of  the  south  pier. 
This  has  been  done  und^r  contract  of  September  3, 1870,  and  Mr.  Kuapp 
will  also  extend  the  north  pier  192  running  feet  under  the  same  contract. 
Bids  were  received  and  opened  on  thelst  day  of  June,  1871,  for  a  further^ 
extension  of  the  piers ;  128  running  feet  is  to  be  constructed  on  the  north 
side  of  the  channel  in  extension  of  the  pier,  and  the  same  length  to  be 
built  in  addition  to  the  south  pier,  forming  together,  under  this  contract, 
256  running  feet  of  pier  work.  Mr.  F.  M.  Knapp  was  again  the  success- 
ful bidder,  and  a  contract  was  entered  into  by  him  to  do  this  additional 
work  on  the  17th  day  of  June,  1871.  It  is  expected  that  the  whole  of  the 
work  under  these  contra<;t8,  equal  in  length  to  448  running  feet  of  pier 
extension,  will  be  completed  to  the  water-surface  before  the  1st  day  of 
December  of  the  present  year.  The  loose  character  of  the  sand  forming 
the  lake  bed  at  this  point  renders  the  sinking,  settling,  and  retaining 
of  cribs  in  their  projier  positions  extremely  difficult.  The  i)iers  at  this 
harbor  should  each  be  finished  by  placing  a  crib  at  each  extremity  of 
dimensions  50  feet  in  length  by  30  feet  in  width.  The  stone  has  set- 
tled to  a  serious  extent  for  the  whole  length  of  the  piers,  and  the  cribs 
should  be  refilled.  It  would  take  about  five  hundred  cords  of  this  ma- 
terial to  fill  them  up  to  a  proper  height. 

The  pier- work  which  was  built  by  the  county  and  Government  prior 
to  1860  is  in  a  dilapidated  condition. 

The  channel  also  between  the  piers  is  not  as  deep  as  it  should  be  to 
meet  the  requirements  of  the  increasing  trade  of  the  place.  The  cost 
of  these  additional  improvements  would  be  ^approximately  as  follows : 

For  2  cribs,  each  50  feet  long,  by  30  feet  wide,  at  $5,000. .  $10, 000 

For  500  cords  of  stone  ballast,  at  $8 4, 000 

For  5,000  cubic  yards  of  dredging,  at  30  cents,  (to  make 

channel  a  uniform  depth  of  14  feet  water) 1, 500 

For  repairing  GOO  running  feet  of  old  pier,  at  $16 9,  GOO 

For  contingencies 2, 000 

28, 000 


A  12. 

IMPROVEMEXT  OF  POUT  WASHINGTON  HARBOR,  WISCONSIN. 

In  the  bill  passed  by  CJongress  July  11,  1870,  appropriating  funds  for 
the  improvements  of  harbors,  an  allotment  of  $15, 000  was  made  to  the 
harbor  of  Port  Washington  for  that  purpose.  As  an  inducement  to 
the  Government  to  make  such  an  appropriation  it  was  stated  that  an 
equal  sum  would  be  raised  by  the  iDwn  of  Port  ^Washington,  to  assist 
the  Government  in  the  enterprise.  In  order  to  assess  the  people  legally, 
it  was  necessary  to  obtain  authority  through  action  of  the  State  legis- 
lature. That  body  not  being  in  session  at  the  time  the  funds  w 
required,  the  sum  of  $4,000  was  raised  by  a  subscription  of  the  citizens 
of  the  town.  Work  was  commenced  on  the  5th  day  of  September,  by 
dredging  a  channel  from  the  navigable  waters  of  Lake  Michigan  to  the 
shore,  and  across  the  bar  into  the  channel  bed  of  Sauk  River.  A  por- 
tion of  the  proi>osed  inside  basin,  600  feet  in  length.  50  feet  in  width, 
and  of  an  average  depth  of  6  feet,  was  excavated  by  the  dredgp.  . 
A  part  of  the  material  excavated  was  thrown  out  on  the  bank,  the  ; 

8e 


114         REPORT  OF  THE  CHIEF  OF  ENGINEERS. 

remaiuder  was  carried  by  scows  to  the  deep  water  of  the  lake  and 
there  deposited.  The  cliaracter  of  the  material  forming  the  lake  and 
river  bed  at  this  point  is  excessively  hard,  being  an  indurated  clay  of  a 
reddish  gray  color,  mixed  with  gravel  and  small  boulder  deposit.  Such 
a  foundation  for  crib  piers  is  much  more  suitable  than  the  loose  sand 
which  is  the  general  character  of  the  deposit  at  the  mouths  of  the 
rivers  discharging  into  Lake  Michigan.  The  bank  which  was  thrown  ■ 
out  by  the  dredge  when  working  from  the  navigable  water  to  the  shore 
retained  its  form  for  some  time  after-  the  excavation,  notwithstaiiding 
it  experienced  quite  heavy  weather,  and  advantage  was  taken  by  the 
merchants  of  the  place  to  ship  grain  and  receive  supplies  by  means  of 
small  crtift  as  long  as  the  channel  thus  dredged  remained  open,  thereby 
effecting  quite  a  saving  of  the  heavy  expense  for  dockage  and  ware- 
house charges  to  which  they  have  heretofore  been  subjected.  The 
money  raised  by  the  citizens  of  Port  Washington  was  devoted  last  fall 
to  the  purchase  and  driving  of  piles  and  leveling  off  the  material 
which  was  thrown  out  on  the  north  side  of  the  basin.  The  number  of 
piles  thus  purchased  and  driven  by  them  was  four  hundred  and  thirty, 
forming  a  length  of  4G0  running  feet  of  dock  front;  $10,000,  minus 
the  sum  paid  for  piling,  &c.,  last  year,  has  been  legally  voted  by  the 
county  for  the  improvement  of  the  harbor  this  season  to  be  appro- 
priated to  dredging.  The  dredging  above  described  was  done  un- 
der an  agreement  made  by  the  Government  with  Albert  Conro,  of 
date  September  1, 1870,  in  accordance  with  which  he  was  paid  at  the 
rate  of  8150  per  diem ;  ten  hours  of  actual  work  of  the  dredging- 
machine,  tug-boat,  and  two  dump-scows  to  constitute  one  day's  labor. 
For  the  dredging-machine  and  scows  payment  was  made  at  the  rate  of 
$125  per  diem  of  ten  hours'  work;  for  the  use  of  tug-boat  $25  per  diem 
of  ten  hours'  work. 

The  following  is  an  account  of  the  expenditure  made  by  the  Govern- 
ment for  dredge,  tug,  and  scow  hire,  with  the  materials  purchased  for 
the  protection  of  the  basin  from  freshets  during  the  winter  and  spring 
months: 

For  48  days'  work  of  tug-boat,  at  $25  per  diem $1, 200  00 

For  57.07  days'  work  of  dredging-machine,  and  2  dump- 
scows,  at  $i25  per  diem 7, 083  75 

For  12  cords  of  stone,  at  $3  50  per  cord 42  00 

For  74  cords  of  brush,  at  $2  per  cord 149  00 

Total  expenditure  by  the  Government  for  labor  and  mate- 
rials         8,474  75 


It  is  proposed  to  construct  crib-piers  from  the  shore  running  out- 
ward into  the  lake,  as  far  as  the  funds  available  will  admit  during 
the  present  season. 

An  agreement  was  made  with  Mr.  Albert  Conro,  of  Milwaukee,  on 
the  12th  day  of  June,  1871,  under  which  he  is  to  build,  place,  sink,  and 
fill  with  stone  ten  cribs  each  64  feet  in  length  by  14  feet  in  width ; 
five  of  which  are  to  be  placed  on  the  north  side,,  and  five  on  the  south 
side  of  the  proposed  channel  leading  to  the  basin.  The  extremities  of 
these  piers  will  reach  the  curve-line  of  6  feet  of  water. 

Mr.  Conro  has  made  an  agreement  with  the  citizens  of  Port  Wash- 
ington to  do  the  necessary  dredging  for  settiog  the  cribs  in  a  depth  of 
not  less  than  9  feet  of  water,  and  to  the  clay  bed;  $50, 000  additional  to 
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^ 


the  funds  available  will  be  required  to  carry  out  the  piers  to  the  required 
distance  in  the  lake,  as  follows,  viz : 

For  14  cribs,  each  04  feet  by  20  feet  by  17J  feet,  at  $3, 000 

each : $42, 000  00 

For  2  cribs,  each  30  feet  by  30  feet  by  18  feet,  at  $2, 500 

each 5, 000  00 

For  contingencies 3, 000  00 

50, 000  00 


A  13. 


IMPROVEMENT  OF  MILWAUKEE  HARBOR,  WISCONSIN. 

With  the  exception  of  a  few  repairs,  no  work  has  been  done  at  this 
harbor  during  the  past  fiscal  year.  On  the  21st  day  of  September, 
1870,  a  contract  was  let  to  Messrs.  Hasbrouck  &  Conro  of  this  city, 
to  construct  400  running  feet,  more  or  less,  of  pier  extension,  to  consist 
of  eight  cribs,  each  50  feet  in  length,  and  20  feet  in  width.  The  price 
of  materials  and  labor  under  this  contract  is  so  favorable  for  the  Gov- 
ernment that,  if  it  is  found  to  be  practicable,  the  contractors  will  build 
and  place  in  extension  of  the  piers  ten  cribs  of  the  dimensions  8i)ecitied, 
five  of  which  to  be  placed  on  the  north,  and  five  on  the  south  side  of 
the  channel.  I  have  been 'disappointed  at  the  delay  which  has  been 
occasioned  to  the  work  through  a  lack  of  suitable  timber.  The  timber 
necessary  for  the  construction  of  the  work  was  cut  during  last  winter 
and  rafted.  A  heavy  freshet  which  occurred  in  the  spring  broke  every- 
thing loose  in  the  Pere  Marquette  Eiver,  from  which  point  the  timber  is 
obtained,  and  jammed  tlie  logs  so  that  it  has  been  impossible  to  extri- 
cate the  greater  part  of  the  long  timbers.  One  of  the  cribs  is,  however, 
in  readiness  for  sinking,  and  a  large  quantity  of  timber  of  short  lengths 
is  framed  for  use  as  soon  as  the  complement  of  long  timber  arrives ; 
this  timber  is  expected  daily.  As  soon  as  it  arrives  the  work  will  be 
pushed  vigorously.  About  four  hundred  cords  of  stone  are  on  the 
ground  in  readiness  for  crib  sinking. 

On  the  17th  day  of  June,  1871,  a  contract  was  made  with  Mr.  Henry 
Starke,  of  this  city,  to  construct  an  additional  extension  of  150  running 
feet  to  each  of  the  piers,  to  consist  of  two  cribs,  each  50  feet  by  26  feet, 
and  one  crib  of  dimensions  50  feet  in  length  by  30  feet  in  width  on  either 
side  of  the  channel. 

The  whole  of  the  work  under  these  contracts,  equal  in  length  to  800 
running  feet  of  pier  extension,  is  expected  to  be  built  to  the  water-sur- 
face by  the  1st  of  December  of  the  present  year.  On  the  29th  of 
August,  1870,  the  outer  crib  of  the  south  pier  was  run  into  by  some 
unknown  vessel,  which  damaged  it  seriously,  fairly  splitting  open  the 
crib.  The  stone  filling  was  saved  and  deposited  in  the  pier ;  on  the 
17th  day  of  last  month  the  same  crib  was  struck  by  the  bark  Lottie 
Wolf,  inflicting  more  damage  to  the  crib  and  sinking  the  vessel.  Ee- 
pairs  will  be  made  to  this  crib  at  an  early  date. 

There  is  a  beacon-light  on  the  north  pier  at  a  distance  of  280  feet, 

from  its  present  easterly  or  outward  extremity,  the  height  of  which  is 

48  feet  above  the  water-surface,  visible  about  eight  and  one  half  miles. 

•  The  completion  of  the  work  mow  in  progress  at  this  harbor  will^  it  is 
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believed,  render  any  future  appropriations  unnecessary,  at  least  for  some 
years.  It  is  to  be  remarked,  however,  that  these  works  are  of  a  tem- 
l>orary  character,  especially  above  water,  and  periodical  expenditures 
will  be  necessary  to  «iaiutain  them  in  good  condition.  These  periodi- 
cal expenditures  are  a  much  less  tax  upon  the  Treasury  than  permanent 
structures,  which  would  involve  an  enormous  cost  and  require  a  long 
time  for  completion,  while  the  interests  of  commerce  would  suffer. 


AU. 

IMPROVEMENT  OF  RACINE  HARBOR,  WISCONSIN. 

During  the  working  season  of  1870  the  outer  portion  of  the  north 
pier  was  planked  over,  aftd  the  compartments  on  the  south  side  of  the 
end  crib  of  the  north  pier  were  raised  2  feet  and  filled  with  stone,  the 
crib  having  seriously  settled,  and  the  crib  was  decked  with  plank.  Sixty 
feet  of  the  south  pier  was  repaired  near  its  intersection  with  the  shore, 
and  tlie  pier  extension  of  1867  and  1868  was  ballasted  with  stone. 

On  the  30th  of  September,  1870,  a  contract  was  made  by  the  Govern- 
ment with  Mr.  F.  M.  Knapp,  under.which  he  will  construct  256  running 
feet  of  crib  pier- work  to  the  water-surface,  20  feet  in  width  in  extension 
of  the  south  pier ;  of  this  he  has  built,  and  placed  in  accordance  with 
specifications,  256  running  feet. 

On  the  17tli  day  of  June,  1871,  a  further  contract  was  made  with  Mr, 
Knapp  for  building  superstructure  over  the  four  cribs,  or  256  feet  of 
pier,  above  specified,  including  also  repairs  to  be  made  to  a  portion  of 
the  old  work  on  the  north  pier. 

The  depth  of  water  in  this  harbor  channel  is  sufficient  for  the  require- 
'  ments  of  the  commerce  of  the  place. 


A  15. 

ENIPROVEMENT  OF  KENOSHA  HARBOR,  WISCONSIN. 

The  work  at  this  harbor  in  1870  was  the  taking  off  the  old  super- 
structure for  a  length  of  552  running  feet  of  the  south  pier,  and  rebuild- 
ing it  12  feet  in  width  ;  also  closing  apertures  between  cribs  with  plank 
and  filling  intervals  or  boxes  with  stone.  During  the  month  of  March, 
1871,  the  outer  crib  of  the  north  pier,  sunk  in  1867,  was  removed  to.  a 
distiince  of  9  feet  east,  and  the  same  distance  northward  of  the  pier 
alignment  at  its  southeast  corner,  and  seven  courses  of  the  ui)per  tim- 
ters  were  also  torn  oft'  of  the  crib. 

A  contract  wa.s  made  with  Mr.  R.  A.  Conolly,  of  Chicago,  on  the  15th 
day  of  June,  1870,  for  extending  the  north  pier,  which  will  consist  of 
close-piling  around  the  displaced  crib,  and  constructing  and  placing 
one  crib  50  feet  in  length,  by  30  feet  in  width,  in  extension  of  and  upon 
alignment  with  the  south  face  of  the  north  pier.  This  contract  also 
covers  repaiji^s  to  be  made  to  the  south  pier.  The  work  required  at  this 
harbor  in  addition  to  that  now  in  progress,  is  the  repair  of  the  old 
superstructure  of  the  north  pier.  Some  dredging  is  also  necessary 
between  the  piers.  It  is  estimated  that  the  sum  of  $10,000  will  put 
this  harbor  in  condition  to  meet  all  the  requirements  of  commerce  for 
some  years  to  come. 
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A  16. 

IMPROVEMENT  OP  CHICAGO  HARBOR,  ILLINOIS. 

An  appropriation  of  $100,000  having  been  made  for  the  enhirgt^ment 
of  harbor  facilities  at  Chicago,  Illinois,  by  the  act  of  Congress  approved 
July  11,  1870,  a  contnict  was  made,  after  due  sidvertising,  for  the  con- 
struction of  a  breakwater,  or  so  much  of  it  as  the  funds  available  would 
admit,  with  Fox  &  Howard,  of  Chicago.  The  location  of  the  break- 
water is  in  accordance  with  the  plans  of  Major  J.  B.  Wheeler,  Corps  of 
Engineers,  which  were  duly  approved  by  the  Department. 

Work  Wivs  commenced  at  the  north  end  of  the  breakwater.  During 
the  year,  twenty-nine  cribs  50  by  30  feet  have  been  sunk,  making 
1,450  fe^t  of  breakwater.  Three  hundred  feet  of  this  is  a  return  of  the 
north  end  of  the  breakwater  running  west.  At  the  writing  of  this 
report  the  superstructure,  6  feet  high,  ha«  been  completed  over  1,000 
feet  of  the  work  done  last  fall.  On  the  30th  of  May,  1871,  a  contract 
was  made  with  the  Illinois  Central  liailroad  Com]>any  for  continuing 
the  work,  Congress  having  appropriated  an  additional  $100,000,^ March 
3,  1871.  The  work  is  now  progressing  rapidly,  and  it  is  estimated  that 
the  breakwater  will  be  extended  JM)0  feet  up  to  water-surface  the 
present  season,  and  the  superstructure  be  put  on  all  by  June  30,  1872. 
This  will  make  about  2,000  feet  of  breakwater  complete.  The  first  crib 
was  placed  in  24  feet  of  water ;  no  cribs  have  been  placed  in  less  than 
18  feet,  and,  when  necessary  to  obtain  that  depth,  dredging  has  been 
resorted  to.  The  cribs  have  stood  remarkably  well,  though  in  a  very 
exposed  condition. 

The  sura  of  $200,000  can  be  advantageously  expended  on  this  work 
during  one  season. 


A  17. 


IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  THE  MOUTH  OF  THE  CALU- 
MET RIVER,  ILLINOIS. 

By  the  act  of  Congress  dated  July  11, 1870,  an  appropriation  was 
made  for  "  enlargement  of  harbor  facilities  at  Chicago,  Illinois,  accord- 
ing to  the  ])lans  of  the  Engineer  Department,  $100,000;  and  for  a  harbor 
of  refuge,  $50,000.''  By  letter  of  the  Chief  of  Engineers,  dated  July  18, 
1870, 1  was  informed  that  this  $50,000  was  intended  for  the  improve- 
ment of  the  mouth  of  the  Calumet,  and  in  pursuance  of  instructions  I 
proceeded  to  carry  out  the  plan  of  improvement  recommended  by  Major 
J.  B.  Wheeler,  Corps  of  Engineers,  and  approved  by  the  Chief  of  Engi- 
neers. The  improvement  consists  in  cutting  a  channel  from  the  Calumet 
Eiver  to  Lake  Michigan,  and  protecting  the  cut  by  piers  and  revetment. 

The  improvement  had  already  been  commenced  by  the  Calumet  and 
Chicago  Canal  and  Dock  Company.  The  old  mouth  of  the  Calumet 
Kiver  had  been  closed  by  a  dam,  in  the  expectation  that  the  river  would 
raise  and  the  channel  could  be  made  at  the  desired  point  by  the  aid  of 
the  current.  In  this  expectation  they  were  disappointed,  as  the  dam 
was  put  in  too  late  in  the  season,  and  the  surplus  water  of  the  river  was 
drained  by  a  feeder  to  the  Illinois  and  Michigan  Canal. 

At  the  time  I  commenced  work  a  dredge  had  commenced  the  work  of 
cutting  a  channel  from  the  lake  to  the  river.  A  contract  had  l)een  made 
by  the  company  with  Mr.  Charles  Mears,  of  Chicago,  to  cut  a  channel 
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200  feet  wide  and  8  feet  deep,  from  the  river  to  the  lake,  and  to  bnild  a 
close  dock  or  revetment  on  each  side  of  the  cut.  Mr.  Mears  seemed 
confident  of  doing  this  by  the  time  agreed  upon,  the  Ist  day  of  Decem- 
ber, 1870.  The  first  work  I  proposed  to  do  was  the  construction  of  the 
north  pier.  This  was  necessary  in  order  to  stop  the  drift  of  sand  along 
the  shore,  caused  by  northeasterly  gales,  which  would  otherwise  fill  up 
the  channel  faster  than  it  could  be  excavated.  Owing  to  the  absence 
of  any  secure  plac^  at  Calumet  for  constructing  cribs,  and  the  want  of 
accommodntion  for  workmen,  I  commenced  the  construction  of  cribs  at 
Chicago,  Illinois.  Five  cribs,  each  64  feet  long  and  20  feet  wide,  were 
built  in  Chicago  and  towed  to  Calumet,  a  distance  of  about  thirteen 
miles,  and  placed  in  the  line  of  the  north  pier,  the  inner  crib  being  300 
feet  from  the  shore-line.  I  intended  to  close  up  this  gap  with  a  pile- 
pier,  consisting  of  two  rows  of  piles  driven  close  and  placed  14 
feet  apart,  to  be  filled  with  slabs  and  capped  by  a  superstructui^e  of 
timber.  Owing  to  the  lateness  of  the  season,  and  the  constant  inter- 
ruptions from  the  weather,  only  the  outer  row  of  piles  were  driven, 
and  an  opening  was  left  next  to  the  cribs  of  69  feet.  In  the  mean  time 
Mr.  Means  had  completed  a  cut  through  the  sand-bar,  between  the  lake 
and  the  river,  of  about  50  feet  in  width-  and  7  feet  deep.  The  dredge 
was  constantly  employed  in  maintaining  this  channel,  which  was  neces- 
sary to  secure  a  place  of  refuge  for  the  i)ile-driver  during  storms. 
Had  it  not  been  that  Mr.  Mears  had  agreed  to  open  this  channel  not  at 
the  expense  of  the  Government,  I  should  not  have  used  a  dredge  until 
the  gap  in  the  north  pier  had  been  closed  up,  temporarily  at  least.  As 
it  was,  I  found  it  necessary  to  construct  a  temporary  slab-pier  to  stop 
the  sand  from  intenupting  the  work.  The  accretion  of  sand  above  the 
slab-pier  was  very  rapid.  The  condition  of  the  work  at  the  close  of 
operations  last  season  was  as  descuibed  above.  In  the  spring  of  1871, 
about  the  1st  of  March,  there  occurred  a  heavy  freshet,  which  caused  a 
rapid  current  in  the  river,  cutting  a  channel  150  feet  wide  in  the  narrow- 
est part,  and  from  8  to  10  feet  deep. 

At  mj^  first  visit  to  the  harbor  last  spring  I  directed  the  gap  in  the 
pier  to  be  temimrarily  closed  up  to  prevent  any  sand  fi^m  getting  into 
the  channel ;  this  done,  operations  were  commenced  looking  to  the  ex- 
tensions of  the  piers  and  improvement  of  the  channel.  The  accretion 
of  sand  in  the  north  side  of  the  north  pier  now  extends  out  to  the 
cribs  300  feet  from  the  original  shore-line.  This  renders  a'  less  expen- 
sive revetment  necessary  than  was  designed.  It  is  expected  to  extend 
the  north  pier  072  feet  the  present  season,  which  will  bring  it  to  12  feet 
of  water  iu  the  lake.  Four  cribs,  each  64  by  20  feet,  have  been  placed 
in  the  south  pier,  and  these  connected  with  the  shore  by  a  pile-pier  184 
feet  in  length.  One  dredge  is  employed  in  dredging  for  sinking  cribs, 
and  in  good  weather  in  widening  and  deepening  Uie  channel  between 
the  piers.  When  the  dredge  cannot  work  outside,  it  is  employed  by  the 
canal  company,  at  their  expense,  in  the  river.  The  work  is  now  in  fair 
progress.  Vessels  drawing  9  feet  can  make  the  harbor,  and  if  wanted 
any  required  depth  can  soon  be  obtained.  All  the  timber  used  for  the 
work  this  spring  has  been  brought  by  vessels  across  the  lake  and  deliv- 
ered on  the  river-bank.  The  work  up  to  this  time  has  been  done  by 
hired  labor.  The  materials  are  furnished  by  contract.  Owing  to  the 
risks  and  drawbacks  attending  the  preliminary  operations  at  this  harbor, 
it  would  have  been  impracticable  to  have  accomplished  so  much  at  the 
same  cost  by  contract,  and  the  work  would  have  been  greatly  delayed. 
Hereafter  I  propose  to  do  the  work  at  this  harbor  entirely  by  contract, 
as  al>  the  facilities  for  doing  the  work  are  now  to  be  had.    Extensive 
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improvements  have  been  made  by  the  company  on  the  river  and  site  of 
the  city  of  South  Chicago.  Several  hundred  feet  of  docks  have  been 
put  in,  and  a  considerable  amount  of  dredging  in  the  river.  The  sand 
is  being  removed  from  the  cut  and  used  in  making  streets.  A  number 
of  buildings  and  a  hotel  have  been  erected,  and  a  railroad  track  laid  to 
the  mouth  of  the  river  connecting  with  the  Michigan  SouthernRailroad. 
A  large  amount  of  timber  has  been  shipped  to  this  point  for  building 
puqwses,  and  for  shipment  to  the  interior. 

The  original  estimate  for  improving  this  harbor  is,  in  round  numbers, 
$300,000.  One  hundred  thousand  has  been  appropriated  which  will  be 
expended  during  the  fiscal  year  ending  June  30,  1872. 

The  sum  of  $75,000  can  be  profitably  expended  in  the  extension  of 
piers  and  dredging  during  the  next  fiscal  year. 


A  18. 

IMPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA. 

The  operations  during  the  year  at  this  harbor  have  consisted  princi- 
pally in  dredging  between  the  piers,  and  in  widening  and  deepening 
Trail  Crfeek  nearly  up  to  the  railroad  bridge,  for  the  purpose  of  afl:brding 
the  additional  harbor-room  required.  It  seems  impossible  to  maintain 
the  required  depth  of  water  at  this  harbor,  except  by  constant  dredging. 
The  mouth  of  the  harbor  is  directly  exposed  to  the. action  of  storms 
which  have  the  effect  of  forming  bars.  At  the  commencement  of  oper- 
ations this  spring  there  was  ample  depth  of  water  at  the  mouth  of  the 
harbor  in  the  ordinary  stage.  At  the  end  of  the  piers  there  was  20  feet, 
and  at  the  mouth,  immediately  between  the  piers,  12  feet.  It  seems, 
however,  to  continually  shoal  up,  and  the  only  remedy  seems  to  be  the 
construction  of  an  outer  harbor,  which  is  much  needed  as  a  harbor  of 
refuge. 

The  estimated  cost  of  the  outer  harbor  recommended  by  the  board  of 
engineers  is  $324,000.  One  difficulty  about  this  "harbor  is  the  funnel- 
shape  at  the  entrance.  The  piers  originally  having  been  but  100  feet 
apart,  the  western  pier  \7as  made  to  flare  out  so  as  to  make  the  entrance 
230  feet  wide.    This  causes  a  heavy  sea  at  the  entrance  to  the  harbor. 

The  funds  now  available  are  sufficient  for  the  necessary  repairs  of 
inside  work  and  dredging.  Future  appropriations  should  be  devoted  to 
the  construction  of  an  outer  harbor,  which  would  protect  the  work 
already  done,  and  enable  the  owners  of  property  to  construct  wharves 
as  the  commerce  of  the  place  demands. 

I  think  that  a  modification  of  the  plan  of  outer  harbor  proposed  by 
the  board  of  engineers  can  be  modified  with  advantage  without  addi- 
tional cost. 

The  importance  of  a  good  harbor  at  Michigan  City  has  been  fully  and 
favorably  discussed  in  previous  reports  of  officers  of  the  corps  and 
board  of  engineers. 


A  19. 

IMPROVEMENT  OP  NEW  BUFFALO  HARBOR,  MICHIGAN. 

The  appropriation  of  $5,000  having  been  made  by  the  {ict  of  July  11, 
1870^  for  the  improvement  of  this  harbor,  making  with  the  amount 
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available  ironi  former  appropriations  $11,050,  a  contract  wait  made  on 
the  lOtli  of  January,  1871,  with  R.  A.  Conolly  for  constructing  a  pile- 
pier  from  the  shore  outward  in  Lake  Michigan  for  the  purpose  of  pro- 
tecting the  channel  to  be  excavated  from  Lake  Pottawatomie  to  the  lake. 
The  materials  for  the  work  have  been  delivered,  and  the  work  is  now  in 
progress.  .  It  is  Expected  that  about  300  feet  of  pier  will  be  completed 
this  season.  This  work  is  preparatory  to  future  operations  in  case  appro- 
priations are  made  for  this  harbor.  The  amount  appropriated  is  insuffi- 
cient to  produce  any  results.  lu  my  last  annual  re^x^rt  I  submitted  an 
estimate  for  the  improvement  of  this  harbor,  amounting  to  $125,000. 
With  that  sum  a  good  harbor  might  be  made  at  this  point.  There  does 
not  seem  to  me  to  be  any  necessity  for  an  artificial  harbor  at  New  Buffalo. 
The  local  requirements  are  iusigni^cant.  A  harbor  of  refuge  in  that 
portion  of  Lake  Michigan  is  very  much  needed,  but  that  result  can  be 
obtained  at  Michigan  City,  ten  miles  west,  where  the  Government  has 
already  expended  large  sums. 
For  these  reasons  no  appropriation  is  recommended  for  this  harbor." 


A   20. 

IMPROVEMENT  OF  THE  FOX  AND  VTISCONSIN  BIVEES. 

No  active  operations  were  carried  on  on  this  work  during  the  year. 
On  the  5th  day  ofMay,  1871, 1  relieved  Colonel  J.  N.  Macomb,  in  charge 
of  the  work,  in  compliance  with  Paragraph  7,  Special  Orders  No.  124, 
dated  War  Department,  Adjutant  General's  Office,  Washington,  March 
28, 1871.  The  maps,  &c.,  of  the  survey  made  in  1867  were  in  possession 
of  Major  G.  K.  Warren  at  Newport,  Rhode  Island,  and  it  was  not  until 
the  8th  of  June,  1871,  that  I  received  from  Major  Warren  at  Newport 
such  maps  as  were  necessary  for  commencing  operations. 

Work  was  not  commenced  until  the  1st  of^  July,  1871.  The  works  in 
progress  this  season  have  for  their  object  to  determine  the  practicability 
of  improving  the  navigation  of  the  Wisconsin  Itiver  itself,  by  means  of 
dikes  and  dams,  and  also  whether  the  canal  project  recommended  by 
Major  Warren  is  feasible  so  far  as  relates  to  using  the  river  in  crossing 
from  one  side  to  the  other.  Hence  the  work  at  present  is  limited  to  the 
locations  where  the  proposed  canal  crosses  the  river,  and  the  work  done 
will  be  available  whatev^er  plan  is  ultimately  adopted. 

The  dikes  and  dams  are  built  of  brush  and  stone,  which  experience 
has  shown  to  be  best  adapted  for  the  purpose  on  this  river.  A  special 
report  will  be  submitted  of  the  operations  on  this  river  at  the  close  of  the 
season,  which  it  is  thought  will  enable  the  Department  to  decide  upon 
the  ultimate  plan  of  improvement.  At  that  time  estimates  will  also  be 
forwarded. 


A2L 


Office  of  United  States  Engineers, 

Milwaukee^  Wiscoimny  December  17,  1870. 

General  :  I  have  the  honor  to  forward  the  accompanying  map  and 
report  of  a  survey  of  the  mouth  of  Oconto  River,  Wisconsin,  made  in 
pursuance  of  your  instructions  dated  July  23,  U870. 

I  have  indicated  on  the  map  two  locations  for  the  piers  necessary  for 
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the  improvement  of  the  mouth  of  this  river.    A  large  amount  of  dredging 
will  be  required  in  either  case. 

The  business  at  Ocoato  is  principally  lumbering.  Large  amounts  ot 
lumbeft  are  shipped  from  the  mouth  of  the  river.  At  present  vessels  are 
loaded  from  rafts  or  scows,  which  are  towed  out  into  the  bay  where  the 
vessels  are  anchored.  What  is  desired  is  a  harbor  where  vessels  can  lie 
in  safety  at  all  times  and  receive  their  cargoes. 

The  general  commerce  and  navigation  will  not  be  benefited  by  a 
harbor  at  this  point.  The  improvement  of  the  mouth  of  the  river  would 
increase  the  facilities  for  exporting  lumber,  and  be  a  great  local  benefit. 
Oconto  is  but  thirty  miles  from  Green  Bay,  and  but  eight  miles  firom  the 
Peuhtigo  Eiver,  where  there  are  good  harbors.  The  bay  at  Oconto  is 
but  ten  miles  in  width. 

The  amount  required  for  the  entire  and  permanent  completion  of  the 
work  is  $500,000. 

Oconto  is  in  the  collection  district  of  Milwaukee,  which  is  the  nearest 
port  of  entry. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

D.  0.  HOUSTON, 
Major  of  EngineerSy  U.  S.  A. 

Brigadier  General  A.  A.  HinvrPHREYS, 

Chief  Engineer  of  United  States  Army,  Washingtonj  D.  C. 


Report  an  the  survey  of  the  mouth  of  Oconto  Rivery  and  eetimatee  for  its  improvement 

submitted. 

Office  of  Uioted  States  Engineers, 
Milwaukeef  WisconnHf  December  17, 1870. 

Major  :  I  have  the  honor  to  present  you  herewith  a  report  on  the  survey  of  Oconto 
Biver,  which  was  made  last  September,  and  to  submit  estimates  for  the  improvement 
of  the  mouth  of  the  river,  based  on  the  results  of  said  survey. 

The  Oconto  River  has  its  mouth  on  the  west  coast  of  Green  Bay,  at  a  point  thirty 
miles  north  of  Green  Bay  City.  The  river  is  small,  varying  in  size,  and  navigable  only 
for  small  craft  drawing  lour  feet  of  water,  as  far  as  the  town  of  Oconto,  situated  some 
three  miles  from  its  mouth.  Its  length  is  about  seventy-five  miles.  From  the  entrance 
of  the  river,  as  far  as  to  the  town,  the  ground  is  low  and  marshy,  and  at  high  water  is 
inundated.  West  of  the  town  the  ground  is  much  higher,  and  about  three  miles  up 
tl^e  river  a  dam,  some  ten  feet  high,  has  been  erected,  which  affords  a  good  water- 
power  and  runs  one  saw-mill.  Above  this  the  river  is  used  mostly  for  logging  purposes. 

The  town  of  Oconto  has  a  population  of  3,500.  It  contains  several  saw-mills,  stores, 
hotels,  churches,  a  town  hall,  and  printing  office.  The  steamer  North  West  makes  a 
daily  trip  from  Green  Bay  City  to  this  point.  The  business  is  mostly  lumber,  which 
is  shipped  in  large  quantities  to  Chicago  and  Milwaukee.  On  account  of  the  shaUow 
water  in  the  river,  vessels  come  to  anchor  in  Green  Bay,  abreast  of  the  river,  and 
lumber  rafts  are  towed  to  them.  Three  tugs  are  thus  engaged  on  the  river  in  towing 
rafts  and  scows  from  the  miUs  to  the  vessels. 

The  following  table  shows  the  amount  of  business  done  during  the  past  year: 

Statement  of  lumbcTf  ^c,  shipped  from  OcontOj  Wisconsin,  for  the  year  1870. 

Lumber,  80,000,000  feet $1,040,000  00 

Laths,  10,000,000 : 20,000  00 

Shingles,  20,000,000 70,000  00 

Pickets,  2,000,000 12,000  00 

Square  timber,  1,500,000  feet 300,000  00 

Cedar  posts,  25,000 2,500  00 

Fiah,  3,000  barrels - 45,000  00 

1,489,500  00 
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About  200  tons  mixed  mercbandise,  value $400,000  00 

The  uunibcr  of  arrivals  and  departures  of  vessels  was 1, 456 

The  number  of  arri vals  and  departures  of  steamers  was 306 

During  the  past  year  the  town  has  built  a  pile-pier  extending  some  1,800  feet  into  Green 
Bay,  to  15  feet  depth  of  water,  the  cost  of  which  amounts  to  nearly  $iW,0OO.  This 
money  was  raised  by  special  tax  on  the  town  property,  authorized  by  an  act  of  the 
legislature.  It  is  proposed  to  construct  a  wagon  road,  50  feet  wide,  from  this  pier  to 
the  town,  a  distance  of  6,9*20  feet,  or  a  little  over  one  and  one-third  miles,  and  to  trans- 
pott  the  lumber  by  rail  to  the  pier,  from  whence  it  will  be  shipped  by  vessels. 

To  improve  the  river,  and  make  it  navigable  for  heavy  draught  vessels,  will  require 
an  expenditnre  of  half  a  million  dollars,  as  will  be  seen  by  the  estimates  given  bere- 
with;  and  the  benefits  to  be  derived  will  be  entirely  local.  No  harbor  of  refuge  is 
needed  in  that  locality,  as  vessels  can  ride  at  anchor  during  the  heaviest  storms,  be- 
sides which  Peshtigo  Kiver,  eight  miles  north,  atibrds  agood  harbor  with  13  feet  depth 
of  water;  and  on  the  east  shore  of  Green  Bay,  twelve  to  eighteen  miles  from  Oconto, 
are  situated  the  natural  harbors  of  Big  and  Little  Sturgeon,  which  are  always  ao- 
cessibfe. 

PROPOSED  IMPROVEMENTS. 

• 

Two  plans  are  submitted  for  the  improvement  of  the  river: 

The  hrst  plan  consists  in  making  a  new  channel  from  the  lower  steam  saw-mill,  in  a 
direction  nearly  east,  to  the  first  bend  in  the  river,  taking  advantage  of  the  deep  water 
inside  the  river  at  that  point  and  the  slab-piers  already  constructed,  then  extend  the 
piers  in  the  bay  to  the  depth  of  12  feet. 

The  second  ])lan  consists  in  dredging  a  new  channel,  from  the  same  mill,  in  a  north- 
easterly direction,  cutting  across  the  point  to  the  river,  and  from  thence  across  the 
marsh  to  the  water  of  Green  Bay,  whence  the  crib- work  will  commence.  The  revet- 
ment of  the  Q\\t«  in  both  these  plans  to  be  nuide  with  slabs. 

Estimates  for  these  improvements  are  herewith  respectfully  submitted. 

Cost  of  constructing  one  crib  32  feet  by  20  feet  by  17  feet, 

2,508  lineal  feet  square  timber,  at  15  cent«  per  lineal  foot $376  20 

288  feet  (board  measure)  3-inch  plank,  at  $15  per  1,000 4  32 

3,146  pounds  iron  bolts,  at  4  cents  per  pound 125  84 

9  pounds  spikes,  at  6  cents  per  pound 54 

62  cords  stone,  at  |10  per  cord 620  00 

10  cords  brush,  at  $3  per  cord 30  00 

Labor  of  framing  and  placing  2,508  feet  timber,  at  15  cents  per  lineal  foot. .        376  20 


1,533  10 


Cost  of  improving  the  present  river  entrance. 


180  cribs  32  feet  by  20  feet  by  17  feet,  at  $1,533  10  each $275,958  00 

21,060  cords  slabs,  at  $2  per  cord 42,120  00 

690, 491  cubic  yards  dredging,  at  30  cents  per  cubic  yatd 207, 147  30 

525,225  30 
Add  10  per  cent,  for  contingencies 52,522  53 

Total 577,747  83 

Cost  of  making  a  new  channel  in  a  northeasterly  direction, 

150  cribs  32  feet  by  20  feet  by  17  feet,  at  $1,533  10  each $229,965  00 

22,440  cords  slabs  for  revetment,  at  $2  per  cord 44,  H^'O  OQ 

592,600  cubic  yards  of  dredging,  at  30  cents  per  cubic  yard 177, 780  00 

452, 625  00 
Add  10  per  cent,  for  contingencies 45, 2G2  50 

497, 887  50 

I  am,  m^jor,  very  respectfully,  your  obedient  servant, 

WILLIAM  T.  CASGRAIN,  Assistant, 
Mi^or  D.  C.  Houston,  . 

Corps  of  Engineers^  U,  8,  Army,  Milwaukee, 
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A  22. 

Office  of  United  States  Engineers, 

MilwauJceej  Wisconsin j  Deconher  12, 1871. 

General  :  I  have  the  honor  to  forward  the  accompanying  map  and 
report  of  a  survey  of  Two  Riv^ers,  Wisconsin,  made  in  compliance  with 
your  instructions  dated  July  23,  1870. 

In  order  tor  make  use  of  these  rivers,  which  are  fully  described  in  the 
accompanying  report,  as  a  harbor,  it  is  necessary  to  widen  and  deepen 
the  mouth,  to  revet  the  sides  of  the  excavation  and  extend  piers  from 
the  shore-line  into  the  lake,  according  to  the  plan  adopted  at  other 
harbors  on  Lake  Michigan  and  elsewhere.  I  have  indicated  in  the  map 
the  approximate  position  of  the  piers  and  revetment.  The  piers  are 
placed  200  feet  apart,  and  extend  out  to  a  depth  of  18  feet  of  water. 
From  the  points  marked  "A''  and  "  B,^'  outward,  it  is  proposed  to  con- 
struct the  piers  of  crib- work  ]  inside  of  these  points  a  revetment  of 
sheet-piling. 

The  accompanying  papers  furnish  all  obtainable  facts  bearing  on  the 
trade  of  this  locality.  As  to  the  benefit  to  general  commerce  and  navi- 
gation by  a  harbor  at  this  locality,  concerning  which  I  am  called  upon 
to  report,  it  is  at  present  very  slight.  It  is  not  probable  that  vessels 
engaged  in  the  general  commerce  of  Lake  Michigan,  i.  «.,  those  bound  to 
other  points,  would,  except  at  rare  intervals,  seek  a  harbor  at  Two 
Rivers.  The  proximity  of  the  harbor  at  Manitowoc,  which  is  but  six 
miles  from  the  mouth  of  Two  Rivers,  and  at  present  accessible  to  the 
great  majority  of  vessels  navigating  the  lake,  is  an  argument  against 
constructing  a  harbor  at  Two  Rivers  for  general  purposes.  The  loca- 
tion, however,  is  favorable  to  the  construction  of  a  harbor  for  local 
development,  except  that  the  length  of  pier  required  to  reach  deep 
water  involves  a  heavy  expenditure. 

The  amount  required  for  the  entire  and  permanent  completion  of  the 
work  is  $265,588  80.  There  can  be  profitably  expended  during  the  next 
fiscal  year,  $75,000. 

Two  Rivers  is  in  the  collection  district  of  Milwaukee,  which  is  the  near- 
est port  of  entry.    There  is  no  light-house  at  present  at  this  point. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

D.  C.  HOUSTON, 
Major  of  Engineers^  U.  8.  Army. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  8.  Armyj   Washington^  D.  0. 


United  States  Engineer  Office, 

Milwaukeey  Wisconsin^  December^  1870. 

Major  :  I  have  the  honor  to  submit,  herewith,  my  report  on  the  survey  of  the 
mouth  of  Two  Rivers,  Wisconsin,  together  with  estimates,  based  on  the  result  of  said 
survey,  for  improving  the  mouth  of  the  river. 

The  village  of  Two  RiVers  is  situated  at  the  mouth  of  the  east  and  west  branches 
of  Two  Rivers,  from  which  it  takes  its  name ;  is  built  mostly  on  land  having  an  eleva- 
tion of  from  10  to  20  feet  above  Lake  Michigan,  and  contains  a  population  of  about 
two  thousand  inhabitants,  two-thirds  of  whom  are  of  German  origin.  It  has  1  paU 
and  tub  factory,  1  chair  factory,  2  saw-mills,  3  churches,  1  school-house,  3  stores,  2  tan- 
neries, 1  post-office,  3  hotels,  and  1  town  hall. 

The  east  branch  takes  it«  rise  in  the  county  of  Kewaunee,  running  thence  in  a  south- 
westerly direction  to  the  village  of  Mishicott,  situated  some  eight  miles  from  the  vU- 
lage  of  Two  Rivers,  and  from  thence  southerly  to  Lake  Michigan. 

The  west  branch  takes  its  rise  in  Brown  County,  runs  in  a  southeasterly  direction  to 
NeshotO;  a  small  village  situated  some  seven  miles  from  Two  Rly«n^  %x^q^  is.^\&L^^ciKiCkSKk 
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south  to  the  villaee,  where  it  forms  a  Junction  with  the  east  hranch,  and  together  they 
empty  into  Lake  Michigan.  Both  of  these  rivers  are  about  eighty  miles  long,  and  of 
considerable  size  at  their  head-waters,  and  much  increased  in  size  and  volume  by  uu- 
ifterons  tributaries.  The  west  branch  is  navigable  for  vessels  drawing?  feet  of  water, 
as  far  as  Neshoto,  and  the  east  branch  a  distance  of  about  four  miles,  with  10  feet 
depth  of  water.  These  rivers,  from  their  sources  to  within  eight  miles  of  their  month, 
am>rd  a  uunil>er  of  excellent  water-powers,  some  of  which  are  already  being  used 
for  miUing  and  log- driving  purposes.  On  the  east  branch  there  have  been  erected  four 
mill-dams  for  grist  and  saw  mills ;  on  the  west  branch  are  nine  dams,  five  for  milling 
purposes  and  the  others  used  to  facilitate  the  running  of  logs. 

No  better  farming  land  can  be  found  anywhere  in  the  State  than  in  the  portion  of 
country  traversed  by  these  rivers.  Very  little  waste-land,  or  land  unadaptcd  to  profit- 
able cultivatitm,  is  to  be  found;  and  what  there  is,  is  mostly  confined  to  the  immediate 
vicinity  of  the  lake-shore.  The  town  of  Two  Rivers  contains  about  24,000  acres  of* 
land  which  was  formerly  covered  with  a  dense  growth  of  timber ;  about  one-twentieth 
of  this  land  is  now  under  cultivation,  producing  wheat  and  other  cereals  unsurpassed 
in  any  otlier  section  of  the  country. 

Two  Rivers  is  included  in  the  collection  district  of  Milwaukee,  which  is  the  nearest 
port  of  entry.  The  nearest  light-house  north  is  Caua  Island,  coast-light  of  third 
order,  eighty-eight  miles  distant ;  and  south  seven  miles  is  Manitowoc  light. 

The  benefits  to  be  derived  from  making  a  harbor  at  this  plac-e  would  be,  to  add  ma- 
terially to  the  manufacturing  and  agricultural  interests  already  developed  in  that  sec- 
tion of  the  country,  besides  affording  a  shelter  to  a  large  number  of  vessels  which 
frequent  that  locality^  which  is  one  of  the  most  exp<»sed  points  along  the  coiist.  All  the 
shipping  at  this  point  is  done  over  two  piers  built  in  the  lake  to  depth  of  15  feet  of  water, 
maintained  by  private  enterprise,  and  exposed  to  the  inconvenience  of  wind  and  sea 
from  the  lake  side.    At  some  seasons  of  the  year  no  landings  can  be  made. 

Appended  to  this  report  is  a  statement  of  the  shipments  and  receipts  for  the  year 
1869. 

Beceipts  at  part  of  Two  RiverSf  TTwcoiwin,  during  the  year  1869. 

30,350  green  hides  in  bundles;  10,748  dry  hides,  loose;  135,990  pounds 

dry  hides 1 $.300,000  00 

4,200  bundles  general  merchandise ;  1,471,458  pounds  merchandise 500, 000  00 

513  barrels  salt 1,300  00 

1,443  empty  one-half  barrels 1,100  00 


802, 400  00 


Shipments  from  port  of  Two  Rtoert,  Wimxmeinf  for  the  year  1869. 


• 


1,158,381  pounds  leather;  7,474  pounds  glue-stock  ;  177,960  pounds  hair. ..  $975, 600  00 
aV^W  tubs  ;  138,288  pails ;  1,512  barrel-covers  ;  7,260  churns  ;  2,220  half- 
bushels  ;  840  pecks  ;  852  keelers  in  racks ;  3,660  keelers  in  nests  ;  18,336 
kannikins ;  :^'>,550  broom-handles ;  37,060  gross  clothes-pins ;  279  butter- 
tubs;  6,818  fish-kits  ;  480  sle<l8 i 81,400  00 

38,580 chairs ;  1,544  liedsteads ;  375  cribs 50,000  00 

3,661  half-barrels  fish;  174,250  pounds  fish,  fresh,  in  boxes ;  11,100  pounds 

fish,  fresh,  in  barrels 32,200  00 

2,446cords  wood  ;  1,148  cords  slabs 8,600  00 

10,945,746  feet  lumber;  2,770,550  laths;  131,782  pickets;  21,096  posts; 
2,000  telegraph-poleA ;  2,444  ties 220,000  00 


• 


1,367,800  00 

^  ===== 

Arrivals  and  departures  of  steamers  and  propellers  at  south  pier,  1869 ....  248 

Arrivals  and  departures  of  steamers  and  propellers  at  north  pier,  1869 100 

Arrivals  and  departures  of  sailing-vessels  at  south  pier,  1869 38 

Arrivals  and  departures  of  sailing-vessels  at  north  pier,  1869  ..../*. 103 

I'otal 494 

PROPOSED  IMPROVKMKNT. 

This  consists  in  building  two  parallel  piers,  200  feet  apart,  into  Lakd  Michigan,  to  18 
feet  depth  of  water,  and  at  the  north  extremity  of  the  west  pier  to  build  a  close-piling 
wing  280  fe<}t  in  length,  as  shown  in  the  accompanying  tracing ;  and  in  dre<lging  a 
channel  between  the  piers  and  at  the  river  entrance  to  a  depth  of  12  feet  at  lowest 
stage  of  water. 
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Detailed  estimates  for  the  construction  of  snob  work  are  herewith  respectfully  sub- 
mitted. 

A. — Cost  of  constructing,  one  orib  32  feet  by  20  feet  by  17  feet, 

2,508  linear  feet  of  square  timber,  at  15  cents $376  20 

288  feet>  board  measure,  3-inch  plank,  at  $15  per  M 4  32 

3,14G  pounds  iron  bolts,  at  4  cents  per  pound 125  84 

9  pounds  spikes,  at  6  cents  per  pound 54 

62  cords  stone,  at  $8  per  cord ... -•- 496  00 

10  cords  brush,  at  $3  per  cord 30  00 

Labor  of  framing  and  placing  2,508  feet  timber,  at  15  cents  per  foot 376  00 

1,409  10 
Add  ten  per  cent,  for  contingencies 140  91 

1,550  01 

B. — Cost  of  constructing  one  crib  50  feet  by  26  feet  by  21  feet, 

6,140  linear  feet  timber,  at  15  cents  per  foot $921  00 

450  feet,  board  measure,  3-inch  plank,  at  $15  per  M 6  75 

8,902  |iounds  iron  bolts,  at  4  cents  per  pound 356  08 

15  pounds  spikes,  at  6  cents  per  pound 90 

143  cords  stone,  at  $8  per  cord 1, 144  00 

10  cords  brush,  at  $3  per  cord 30  00 

Labor  of  framing  and  placing  6,140  lineal  feet  timber,  at  15  cents  per  foot . . .  921  00 

3, 379  73 
Add  10  percent,  for  contingencies ' 337  97 

3,717  70 

C. — Total  cost  of  improving  the  mouth  of  Two  Rivers,  Wisconsin, 

91  cribs  32  feet  by  20  feet  by  17  feet,  at  $1,550  each $141,050  00 

22  cribs  50  feet  by  25  feet  by  21  feet,  at  $3,717  70  each 81,789  40 

2^^0  feet  close  piling,  at  $12  per  lineal  foot 3,360  00 

131,298  cubic  yards  dredging,  at  30  cents  per  yard 39,389  40 

Total , 265,588  80 

I  am,  major,  very  respectfully,'  your  obedient  servant, 

WM.  T.  CASGRAIN,  Assistant 
Major  D.  C.  Houstpn, 

Corps  of  Engineers,  U,  8,  Army,  Milwaukee,  Wis, 


Jul.  **rfOs 


United  States  Engineer  Office, 
Milwaukee^  Wisconsin^  December  9, 1870. 

(jENBRAL  :  I  have  the  honor  to  submit  the  accomf)anying  map  and 
report  of  a  survey  of  the  mouth  of  Ahnepee  Eiver,  Wisconsin,  made 
ill  compliance  with  your  instructions  dated  July  23, 1870. 

It  is  found  that  just  inside  the  mouth  of  the  river  there  is  a  ledge  of 
rock,  and  that,  in  order  to  obtain  a  basin  of  sufficient  depth  and  capa- 
city for  vessels  navigating  the  lake,  it  will  be  necessary  to  remove  at 
least  30,000  cubic  yards  of  rock,  involving  a  heavy  expenditure  not 
called  for  by  the  local  necessities  or  by  general  commerce  and  naviga- 
tion. The  locality,  however,  is  very  favorable  for  the  construction  of 
an  outer  harbor,  as  indicated  in  the  map  by  blue  lines.  The  bottom  is 
generally  clay,  and  the  shore^jgravelly,  and  there  is  very  little  drift  on 
the  lake  shore.  The  conditions  are  favorable  both  for  the  construction 
and  permanence  of  the  basin. 

The  accompanying  report  fumlBfaLea  all  >Ji^  ^\»casi^J^<^i^*^^58^^i^^26^^ 
OB  the  trade  of  thi54ocality.  >  ^ 
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As  to  the  benefit  to  general  commerce  and  navigation  by  a  harbor  at 
this  ])oint,  an  inspection  of  the  chart  of  Lake  Michigan  shows  the  near- 
est harbors  to  be  Bailey's  Harbor  on  the  north,  a  distance  of  forty  miles, 
and  Manitowoc  on  the  south,  a  distance  of  forty-three  miles.  The  se- 
curity' of  navigation  on  this  lake  requires  frequent  harbors.  By  multi- 
plying harbors,  lake  navigation  may  be  made  as  safe  as  that  of  a  river, 
and  for  a  similar  class  of  vessels.  On  the  west  side  of  Lake  Michigan 
there  are  eight  artificial  harbors  nearly  finished  and  in  process  of  con- 
struction, from  Calumet  River  to  Manitowoc,  a  distance  of  one  hundred 
and  seventy-seven  miles,  making  the  ayerage  interval  about  twenty-five 
miles.  From  Manitowoc  to  Bailey's  Harbor  the  distance  is  about  eighty- 
three  miles,  so  that  it  is  evident  that  a  harbor  at  Ahnepee  would  be  a 
great  benefit  to  the  general  ua\igation  of  the  lake  as  a  harbor  of  refuge. 

The  amonnt  required  for  the  entire  and  permanent  completion  of  the 
work  is  $370,000.  There  can  be  profitably  expended  during  the  next 
fiscal  year  $100,000. 

Ahnepee  is  in  the  collection  district  of  Milwaukee,  which  is  the  near- 
est port  of  entry. 

1  am,  general,  very  respectfully,  your  obedient  servant, 

D.  C.  HOUSTON, 
Major  of  Engineers j  V,  S.  Army. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U,  S.  Army,  Washington,  D.  C. 


Report  and  estimates  for  improving  the  month  of  Ahnepee  River  and  constructing  an  outer 

harbor, 

UNrrRD  States  Engineer  Office, 

Milwaukee,  Wisconsin,  December  9,  1870. 

Major :  I  liavo  the  honor  to  submit  herewith  my  report  on  the  survey  of  the  mouth 
of  Ahnepee  Kiver,  Wisconsin,  to|jether  with  estimates,  based  on  the  result  of  said 
survey,  for  imx)roving  the  mouth  of  the  river,  and  constructing  an  outer  harbor. 

AHNEPEE  OR  WOLP  RIVER 

Empties  itself  into  Lake  Michigan  at  a  point  about  one  hundred  and  twenty-two 
miles  north  of  Milwaukee.  The  town  of  Ahnepee  is  located  near  the  mouth  of  the 
river  in  Kewaunee  County,  and  is  thirty-five  miles  east  of  Green  JJay  City.  Its  popu- 
lation is  eijtiinjited  at  nearly  one  thousand  inhabitants,  while  that  of  the  county  is 
some  twelve  thousand.  The  river  nins  in' a  northwesterly  course,  and  is  navigable  as 
far  as  the  lirst  rapids,  which  is  some  seven  miles  distant  from  the  mouth,  with  a  depth 
of  water  not  less  than  6  feet. 

The  country  bordering  on  the  river  is  undulating,  and  has  a  fertile  soil.  Along  its 
banks  we  find  heavy  timber  land  of  maple,  beech,  and  oak,  and  at  intervals  some  clear- 
ings and  good  farms.*  The  amount  of  agricultural  district  centering  at  this  point,  and 
which  hns«no  other  outlet,  comprises  the  towns  of  Pierce,  Casco,  Lincoln,  Brussels, 
Forestville,  and  Ahnepee.  The  products  are  chiefly  com,  wheat,  rye,  oats,  barley,  peas, 
beans,  and  ]>otatoe8.  The  manufactories  consist  of  2  flouring-mills,  4  saw-mills,  1  chair- 
factory,  1  brick-yard,  3  tanneries,  1  brewery,  1  ship-yard,  and  1  shingle-mill.  Nearly 
eveiy  branch  of  industry,  but  principally  the  manufacturing  interests,  iias  been  held  in 
check  by  the  nionopoly  of  the  Bridge-pier  Company,  exorbitant  oharges  being  made 
for  dockage  and  shipments  over  the  pier. 

PRESENT  IMPROVEMENT. 

This  consisti?  of  a  pile  pier  which  was  built  some  eight  years  ago.  It  extends  into 
Lake  Michigan  to  a  depth  of  18  feet,  and  is  860  feet  m  length.  This  pier  is  all  the 
facUity  afforded  for  the  shipping  interest.  About  six  years  ago  an  attempt  was  made 
by  the  citizens  of  the  town  to  open  a  straight  cut  across  the  narrow  sand  and  gravel 
beach  abreast  of  the  mouth  of  the  river.  Tiiey  first  drove  two  rows  of  close  piles  aero  ^ 
the  point  from  the  river  to  the  lake,  a  distance  of  90  feet,  and  dug  out  a  channel  across 
to  a  depth  of  5  or  6  feet.  For  want  of  funds  this  enterprise  was  afterwards  given  up , 
and  nothing  further  hiMS  been  done. 
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By  an  act  of  the  legislature,  which  was  passed  last  winter,  the  town  was  authorized 
to  raise,  in  three  years,  $20,000  hy  taxation,  for  the  purpose  of  improving  the  mouth  of 
the  river,  and  making  it  accessihle  for  vessels  of  small  draught.  The  amount  raised 
this  year  is  $6,000.  It  was  at  first  contemplated  to  open  a  channel  at  the  mouth  of  the 
river,  and  protect  the  sides  of  the  cut  with  close  piling,  but  since  the  survey  has  been 
made  the  commissioners  have  decided  to  wait  and  see  what  action  Congress  would  take 
in  the  matter.  They  have,  however,  stated  in  writing  that  **  should  the  Government 
build  a  harbor  at  that  poiut  they  will  give  suthcieut  guarantee  to  make  a  channel 
through  the  bed  of  limestone,  uear  the  mouth  of  the  river,  that  will  pass  the  largest 
class  of  lake  vessels.^' 

Ahnepee  is  situated  at  a  point  nearly  equally  distant  between  Bailey^s  Harbor  and 
Manitowoc,  the  former  being  forty  miles  north  and  the  latter  forty-throe  miles  south. 
Its  nearest  light-house  is  on  Cana  Island,  situated  about  five  miles  north  of  Bailey's 
Harbor,  or  forty-five  miles  north  of  Ahnepee.  The  illuminating  apparatus  is  of  the 
third  onler ;  the  tower  is  88  feet  high. 

There  is,  then,  eighty-two  miles  of  coast  which  affords  no  shelter  during  heavy  storms 
to  the  large  fleet  which  frequents  that  locality.  A  large  number  of  vessels  are  regu- 
larly engaged  in  the  lumber  trade  to  ports  in  Green  Bay  and  Big  and  Little  Bay  de 
Noquette ;  also,  transporting  copper  and  iron  ore  from  Escanaba  to  Milwaukee  and 
Chicago,  and  their  course  is  within  twelve  miles  of  Ahnepee.  It  would  seem  from  the 
location  that  this  point  would  be  the  best  for  making  a  harbor  of  refuge.  There  is, 
however,  one  drawback  to  it,  on  account  of  the  limestone  which  lies  under  the  bed  of 
the  river  near  the  entrance. 

It  was  found  impracticable,  while  making  the  survey,  to  take  cross-section  borings 
throughout  to  the  rock  for  want  of  proper  tools.  However,  a  sufficient  number  of 
borings  were  made,  at  different  intervals,  to  give  a  general  idea  of  the  quantity  of  rock 
to  be  excavated  upofi  which  to  base  an  estimate.  To  remove  the  rock  iu  the  river  as 
far  as  the  bridge/  a  length  of  700  feet  by  150  feet  wide,  and  an  average  depth  of  8  feet, 
so  as  to  insure  12  feet  at  the  lowest  stage  of  water,  and  make  asntlicient  basin  inside 
to  accommodate  the  wants  of  the  locality,  would  require  the  removal  of— 

31,111  cubic  yards  of  rock,  at  $.30  per  cubic  yard,  (a  fair  estimate) $933, 330 

70,000  cubic  yards  of  dredging,  at  30  cents  per  cubic  yard • 21, 000 

650  feet  close-piling,  at  $10  per  lineal  foot ^ ^  6,500 

1,200  feet  of  crib-pier,  at  $50  per  lineal  foot 60,000 

700  feet  of  crib-pier,  at  $75  per  lineal  foot 52,500 

1, 073, 330 


It  will  be  seen  at  once  that  this  plan  of  imjiroving  the  river  is  impracticable  on  ac- 
count of  the  large  expenditure  required.  The  question  then  arises:  What  is  to  be 
done  ?  As  before  mentioned,  Ahnepee  is  the  most  central  point  along  the  coast  for  a 
harbor  of  refuge,  and  some  m6ans  must  be  devised  to  secure  a  shelter  there  if  possible. 
Wo  are,  then,  obliged  to  adopt  some  plan  for  an  outer  harbor  similar  to  Chicago,  only 
much  smaller  and  less  expensive.  Such  a  plan  is  therefore  submitted,  and  is  shown  on 
the  accompanying  tracing,  in  blue  lines,  with  estimates  for  the  construction  of  the 
same. 

The  bottom  of  the  lake  being  mostly  clay,  and  affording  good  holding  ground,  I 
think  there  will  be  no  necessity  of  dredging  before  placing  the  cribs  in  position.  From 
the  shore,  to  a  depth  of  10  feet,  a  close  pile-pier  at  each  end  can  bo  substituted  for  crib- 
work,  which  will  answer  the  purpose  and  be  perfectly  secure.  However,  as  this  plan 
may  be  hereafter  changed,  I  herewith  submit  estimates  for  piers  built  entirely  of  crib- 
work.  The  prices  of  materials  mentioned  in  the  estimates  are  thb  current  prices  paid 
iu  that  locahty :  » 

A.— 'Estimated  cost  of  ane  crib,  32  feet  hy  20  feet  hy  17  feet, 

2,508  linear  feet  of  square  timber,  at  15  cents  per  foot $376  20 

288  feet,  board  measure,  3-iuch  plank,  at  $15  per  M 4  32 

3,146  pounds  iron  bolts,  at  4  cents  per  pound 125  84 

9  pounds  spikes,  at  6  cents  per  pound 54 

62  cords  stone,  at  $6  per  cord 372  00 

10  cords  brush,  at  $3  per  cord': 30  00 

Labor  of  framing  and  placing  2,508  feet  timber,  at  15  cents  per  foot 376  20 

1,285  10 
Add  10  per  cent,  for  contingencies 128  51 


• 


1, 413  61 
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B. — Estimated  cost  of  one  cnhy  50  feet  hy  25  feet  hy  21  feet, 

6,140  linear  feet  of  timber,  at  15  cente  per  foot $921  00 

4&0  feet,  board  niea«ure,  3-inch  plank,  at  $15  per  M 6  75 

8,902  ponuds  iron  bolts,  at  4  cents  per  pound , 356  08 

15  ]K>un<lfl  spikes,  at  6  cents  per  puuud 90 

143  cords  stone,  at  $6  per  cord 858  00 

10  cords  brush,  at  $3i>ercord 30  00 

Labor  of  framing  and  placing  6,140  lineal  feet  timber,  at  15  cent«  per  foot..  921  00 

3, 093  73 
Add  10  per  cent,  for  contingencies 309  37 

3.403  10 

C— Estimated  cost  of  one  crib  50  feet  hy  ^iOfeet  hy  30/ee(. 

9,403  linear  feet  of  square  timber,  at  15  cents  per  lineal  foot . . .' (1, 410  45 

4(^  feet,  board  meiisure,  3-inch  plank,  at  $15  per  M .*  6  75 

13,088  pounds  of  iron  bolts,  at  4  cents  per  pound 523  52 

15  pounds  spikes,  at  6  cents  per  pound 90 

284  conls  stone,  at  $6  per  cord 1,704  00 

Labor  of  framing  and  placing  9,403  lineal  feet  timber,  at  15  cents  per  foot. ..  1, 401  45 

5,056  07 
Add  10  per  cent,  for  contingencies 505  60 

5,561  67 

D. — Total  cost  of  constructing  an  outer  harhor  at  Ahnepeey  Wisconsin. 

37  cribs,  32  feet  by  20  feet  by  17  feet,  at  $1,413  61  each $52,303  57 

24  cribs,  50  feet  by  25  feet  by  21  feet,  at  $3,403  10  each 81,674  40 

42  cribs,  50  feet  by  30  feet  by  30  feet,  at  $5,561  67  each 233,590  14 

Total 367,568  11 

Appended  to  this  is  a  statement  of  the  amount  of  exports  and  imports  at  Ahnepee, 
Wisconsin,  for  the  past  year. 

Amount  of  exports  at  Ahnepeefor  the  year  1870. 


Articles. 


Flour barrels. 

Fish do.. 

Wheat bushels. 

Oats do . . 

Barley do.. 

Rye do.. 

Peas do.. 

Potatoes do.. 

Wool pounds. 

Butter do.. 

Hay tons. 

Cord-wood cords. 

Tan-bark do.. 

Railroad  ties number. 

Telegraph  poles ^ do. . 

Cedar  posts do.. 

Bricks do . . 

Staves.,.^ do.. 

Leather • 

Lumber,  feet,  board  measure number. 

Shingles do.. 

Chairs  and  bedsteads do. . 


Quantity. 


20,000 

15,000 

200,  (KK) 

75,000 

50, 000 

20,000 

5,000 

18,000 

50,000 

100, 000 

2.000 

0,500 

4, 000 

100, 000 

6,  om) 

200, 000 

2,  000,  (M)0 

200, 000 


500, 000 

1,  000, 000 

2,000 


Value. 


$120, 000 
90,000 
200,000 
37, 500 
75, 000 
20,000 
10, 000 
15, 000 
20, 000 
20,  000 
24,000 
20,  (M)0 

20,000 

10, 000 

6,(K>0 

20, 000 

20,000 

50,000 

50,000 

15,000 

4,000 

4,000 

850, 500 
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Imparts  at  Ahn^peey  Wisconnriy  for  the  year  1870. 

General  mercliandise,  $500,000. 
Arrival  of  vessels,  200;  steamers,  34,  propellers.  192. 
Departures  of  vessels,  200;  steamers,  34,  propellers,  192. 
The  nearest  port  of  entry  is  Milwaukee,  Wisconsin. 

I  am,  major,  very  respectfully,  your  obedient  servant, 

WM.  T.  CASGRAIN,  Asmtant 
M£gor  D.  C.  Houston, 

Corps  of  Engineers,  U.  S,  Army^  Milicaukee,  Wisconsin, 


A  24. 


United  States  Engineer  Office, 

Chicago^  September  1,  1871. 

General  :  I  have  the  honor  to  submit  the  following  report  of  an  ex- 
amination of  Grand  Marais  Harbor,  Michigan,  made  in  pursuance  of  the 
act  of  Congress  approved  March  3, 1871. 

Grand  Marais  Harbor  is  situated  on  the  south  shore  of  Lake  Superior, 
about  forty-nine  miles  west  of  White  Fish  Point,  and  forty  miles  east 
of  Grand  Island  Harbor.  The  only  harbor  afibrding  a  refuge  for  ves- 
sels navigating  Lake  Superior,  between  White  Fish  Point  and  Mar- 
quette, a  distance'  of  one  hundred  and  twenty  miles,  is  Grand  Island. 

Grand  Marais  Harbor  seems  to  have  been  formerly  a  part  of  the 
Lake,  and  Is  now  separated  from  the  lake  by  two  narrow  tongues  of 
land  formed  of  the  lake.drift. 

The  western  tongue  is  much  larger  than  the  eastern,  and  is  composed 
of  sand  and  small  boulders.  The  whole  length  of  the  harbor  is  two 
miles,  and  the  width  at  the  widest  part  about  2, 000  feet.  The  entrance 
is  about  3,000  feet  wide,  and  the  deepest  water  on  the  bar  7  feet.  Tlio 
water  in  the  harbor  is  from  30  to  50  feet  deep  very  near  the  shore.  No 
survey  has  been  made  of  this  harbor  since  the  lake  sun^ey  of  1867.  I 
submit  herewith  an  enlarged  copy  of  this  survey,  giving  proposed  loca- 
tion of  piers  for  improving  the  entrance.  I  made  an  examination  of 
this  harbor  on  July  22,  1871,  and  found  that  no  essential  changes  had 
occurred  since  the  survey.  The  position  of  the  channel  varies  from 
time  to  time.  When  I  was  there  the  channel  was  much  nearer  the  east- 
ern i)oint  than  is  shown  on  the  map.  The  piers  are  so  located  on  the  map 
as  to  give  the  minimum  amount  of  pier-work,  and  it  will  not  be  neces- 
sary U)  dredge  for  placing  the  cribs.  It  also  allows  the  sea  to  spread 
out  immediately  after  passing  the  ends  of  the  piers.  The  estimated 
cost  of  improving  this  harbor  is  as  follows : 

2,400  feet  of  pier- work.  20  feet  wide,  at  $40 $96, 000 

1,500  feet  of  pier-work^  25  feet  wide,  at  $75 112, 500 

1,400  feet  of  pier-work^  30  feet  wide,  at  $120 168, 000 

Dredging  175,000  cubic  yards  at  35  cents 61, 250 

437,  750 
Contingencies,  10  per  cent 43, 775 

481,525 

It  will  be  seen  from  this  estimate  that  owing  to  the  wide  entrance  of 
this  harbor,  and  the  long  distance  to  which  the  piers  must  be  extended 
in  order  to  reach  18  feet  of  water,  the  improvement  in  the  manner  described, 
which  seems  to  be  the  most  economical  that  can  be  desired  for  a  complete 
work,  will  cost  more  than  a  purely  artiticial  harbor  at  a  point  on  the 

9  E 
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coast  where  the  water  is  bolder,  and  no  dredging,  and  a  less  breadth  of  pier 
necessary.  It  is  possible,  though  not  certain,  that  a  single  pier  in  the 
position  marked  XY  would  have  the  effect  to  improve  the  entrance  du- 
ring northwesterly  gales;  which  would  drive  the  water  into  the  harbor 
and  scour  out  a  channel  along  the  pier.  This,  however,  is  uncertain  and  if 
the  anticipated  result  did  not  occur,  it  would  be  necessary  to  build 
another  ])ier,  and  to  dredge  out  a  channel,  at  a  total  cost  not  less  than 
that  of  the  i)rqject  submitted.  The  only  inhabitants  at  Grand  Marais 
are  a  few  fishermen,  so  that  the  only  object  of  improving  this  harbor  is 
to  afford  a  harbor  of  refuge  between  two  points  on  the  shore  eighty- 
nine  miles  apart.  Vessels  going  east,  or  encountering  northeasterly 
gales,  can  run  to  Grand  Island  Harbor ;  while  those  going  west  can  in 
like  manner  take  shelter  under  White  Fish  Point. 

While  a  harbor  at  this  point  would  doubtless  be  very  convenient,  it 
does  not  seem  to  be  necessary  to  improve  it  at  a  great  cost. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

D.  0.  HOUSTON, 
Major  of  Engineers. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  S.  Army,  Washington^  D.  C. 


United  States  Engineer  Office. 

Chicago,  Illinois,  September,  til,  1871. 

General  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter 
of  the  KJtli  instant,  calling  for  additional  information  in  regard  to  Grand 
Marais  Harbor,  Lake  Superior. 

In  regard  to  the  substitution  of  two  parallel  piers  located  on  or  about 
the  line  of  those  in  my  plan,  for  the  plan  I  proposed,  I  think  that  there 
will  be  little,  if  any,  saving  of  cost,  for  the  reason  that  the  beds  for  the 
cribs  will  require  dredging,  and  the  cribs  will  have  to  be  much  deeper 
than  those  composing  the  oblique  piers  which  I  propose.  The  saving  in 
length  of  pier  will  be  more  than  counter-balanced  by  increased  cost  of 
dredging  and  cribs.  I  submit  the  following  estimate  of  cost  of  parallel 
piers  in  this  locality  from  a  depth  of  15  feet  inside  to  a  corresponding  depth 
outside. 

Estimates  for  building  two  parallel  piers  600  feet  apart  at  the  present 

entrance  to  Grand  Marais. 

Mean  depth  of  dredging  below  water,  57  feet.  Width  of  dredging, 
including  space  for  sinking  cribs,  600  feet.  Length  of  dredging  to  14 
feet  water,  1,500  feet. 

East  pier  1,300  feet,  20  feet  base. 

East  pier  400  feet,  25  feet  base. 

West  pier  900  feet,  20  feet  base. 

West  pier  700  feet,  25  feet  base. 

2,200  feet  of  piers,  20  feet  base,  at  $50 $110, 000  00 

1,100  feet  of  piers,  25  feet  base,  at  $75 ,.. 82, 500  00 

208,260  cubic  yards  dredging,  at  35  cents 72, 891  00 

265,391  00 
Add  10  per  cent,  for  contingences. . . 26, 539  10 

•    291, 930  10 
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Moreover,  I  think  it  will  be  necessary  to  connect  these  piers  with  the 
shore  in  order  to  secure  the  proper  protection,  which  will  involve  addi- 
tional expense.  My  plan  had  for  its  object  to  make  the  entire  harbor 
of  Grand  Marais  available  for  anchorage.  As,  however,  this  harbor  is 
much  more  spacious  than  is  needed  at  present  for  a  harbor  of  refuge, 
it  will  be  possible  to  effect  an  improvement  at  much  less  cost  than  my 
estimate,  by  considering  the  western  portion  of  the  harbor  only,  and 
improving  that. 

I  inclose  a  tracing  showing  the  proposed  location  of  two  parallel  piers, 
and  a  cut  through  the  tongue  of  land  which  forms  this  part  of  the 
harbor. 

It  will  be  observed  that  the  length  of  piers  required  is  much  less  than 
at  the  present  entrance,  and  a  cut  of  150  feet  in  length  only  is  necessary 
to  connect  the  waters  of  the  harbor  with  the  lake.  I  have,  made  the 
distance  between  the  piers  but  300  feet,  for  economy  of  dredging. 

The  following  estimate  of  cost  is  submitted  for  this  imi)rovement : 

Estimated  cost  of  building  tico  parallel  piers^  ^00  feet  apart^  and  cutting  a 

new  cliannel  across  thJe  point. 

Average  depth  of  dredging  below  water,  6.65  feet;  width  of  dredging, 
including  space  for  sinking  cribs,  660- feet ;  length  of  dredging,  to  14 
feet  water,  500  feet ;  length  of  dredging  on  point,  660  feet ;  width  of 
point,  150  feet ;  mean  height  above  lake  surface,  5  feet  +  14  feet  =  19 
feet. 

East  pier-cribs,  20  feet  base  =  700  feet. 

East  pier-cribs,  25  feet  base  =  200  feet. 

West  pier-cribs,  20  feet  base  =  700  feet. 

West  pier-cribs,  25  feet  base  =  200  feet. 
1, 400  feet  of  crib- work,  20  feet  base,  at  $50 $70, 000  00 

400  fe^t  of  crib- work,  25  feet  base,  at  $75 30,x000  00 

89, 405  cubic  yards  dredging  in  Lake  Superior,  at  35  cents.     31, 291  75 
70, 564  cubic  yards  dredging  on  point,  at  30  cents 21, 169  20 

152,460  95 
Add  10  per  cent,  for  contingencies 15, 246  09 

167,707  04 


The  width  of  channel  may  be  lessened  and  the  cost  of  dredging 
diminished.  The  two  narrow  tongues  of  land  which  form  the  protection 
to  this  harbor  are  evidently  formed  by  the  lake-drift,  produced  by  north- 
westerly and  northeasterly  winds.  The  eastern  tongue  is  fine  sand 
above  the  water-level ;  but  in  the  lake,  below  the  water-surface,  there  is 
small  gi*avel.  This  tongue  or  sand-spit  has  not  changed  materially 
since  the  survey  of  1867,  as  shown  by  the  position  of  the  wreck  noted  in 
the  survey,  which  is  still  visible.  The  western  sand-spit  is  composed  of 
sand,  gravel,  and  cobble-stones,  and  the  shore  to  the  west  of  the  harbor 
is  composed  ©f  the  same  materials.  The  wind  being  quite  strong  from 
the  northwest  at  the  time  I  visited  the  harbor,  I  was  enabled  to  observ^e 
the  action  of  the  waves,  the  effect  of  which  is  to  stir  up  the  sand  and 
shingle,  and,  by  striking  the  shore  obliquely-,  to  cause  a  strong  littoral 
current,  carrying  the  material  stirred  up  by  the  waves,  and  held  by 
them  temporarily  in  suspension,  to  the  eastward,  and  depositing  it  at 
the  point,  the  coarser  material  being  drop\)eOL  ^^\,  ^\\<\.  W\^  ^wfe^  vj;^x>cvsi5^ 
round  untiJ  it  also  is  deposited.  Passing  xovxii^  Wi^  ^^mx*  <5l  'Csxv^  Xs^rcvsg^'^ 
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of  land,  the  material  becomes  finer  and  finer  until  the  smooth  wat^  is 
reached,  where  there  is  only  sand.  I  have  had  occasion  to  observe  this 
action  closely  in  Lake  Michigan,  and  have  no  doubt  but  here  tongues  of 
sand  are  formed  by  the  drift  of  shingle  during  northeasterly  and  north- 
westerly storms,  and  that  the  action  is  still  going  on.  The  northwest- 
erly winds  being  most  prevalent,  as  shown  by  the  inclination  of  trees 
near  the  shore,  accounts  for  the  greater  extension  on  the  western  side  of 
the  harbor.  I  have  no  doubt  that  the  extension  is  still  going  on,  though 
I  have  no  data  for  determining  its  rate,  as  no  instrumental  survey  was 
deemed  necessjiry  for  determining  the  question  of  improving  this  har- 
bor. The  only  accurate  information  I  have  been  able  to  obtain  has  been 
from  the  lake  survey.  The  only  inhabitants  are  fishermen,  in  the  sum- 
mer season,  and  very  little  could  be  elicited  from  them.  I  find  the  fol- 
lowing note  on  a  map  of  Lake  Superior  in  my  possession,  which  I  think 
ib  taken  from  Bavtield's  chart : 

Grand  MaraiA,  the  chaniiel  is  15  fathoms  wide^  and  3  feet  deep  at  the  entrance,  bnt 
the  bar  of  the  Grand  Maraitt  varies  with  every  gale.  It  hat)  Boldom  more  than  three 
feet  of  waUT.  " 

Such  is  about  the  tenor  of  all  the  general  information  that  I  have 
been  able  to  obtain  on  the  subject,  and  it  seems  to  me  apparent  that 
the  changes  which  take  place  in  the  bottom  of  the  entrance  to  this  har- 
bor must  be  irregular  and  subject  to  no  law.  The  location  of  piers  for 
the  improvement  of  the  harbor  entrance  is  to  be  considered  with  refer- 
ence to  economy  and  convenience  of  access. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

D.  C.  HOUSTON, 

Major  of  Engineers, 
Brigadier  General  HmiPHBEYS, 

Chief  of  Engineers^  U.  IS.  Army,  Washingtonj  D.  C. 


APPENDLS  B  1. 

Annuul  report  of  Captain  F.  U.  Farquhar,  Corps  of  Engineers^  for  the 

fiscal  year  ending  June  30, 1871. 

1.  REPORT  OF  OPERATIONS  AT  AUX  BECS  8CIES  HABBOB. 

The  wings  on  east  ends  of  north  and  south  pile  revetments  were  each 
extended  210  feet.  After  due  advertising  and  opening  of  proposals 
a  contract  for  furnishing  timber  and  stone  was,  November  11,  1870, 
awarded  fb  C.  S.  Stevens,  and  on  April  17,  1871,  to  William  Nicolls,  for 
framing  and  sinking  three  cribs,  64  feet  by  20  feet.  Nicolls  has  already 
sunk  one  crib  on  the  north  pier  extension,  and  would  have  sunk  another 
had  it  not  been  for  the  non-fulfillment  of  Stevens's  contract.  Stevens's 
contract  being  annulled,  I  at  once  proceeded  to  buy  timber  and  stone 
in  open  market,  and  purchased  it  at  the  same  rates  as  contracted  for  by 
Stevens. 

Under  a  contract  made  with  T.  Stewart  White,  dated  May  5, 1871, 
the  channel  between  the  piers  has  been  dredged  to  a  depth  of  12  feet 
below  the  surface  of  the  water,  which  is  not  shown  on  the  accompany- 
ing tracing,  as  the  survey  was  made  before  the  dredging  had  made  any 
headway.  The  detailed  cost  of  the  work  for  the  past  fiscal  year  was  as 
follows : 

8,320  linear  feet  piles,  at  7|  cents  per  foot 1 .       $624  00 

2,233J  cubic  feet  pine  timber,  at  13^  cents  per  foot 301  53 
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3,336i  cubic  feet  hemlock  timber,  at  11  jV^  cents  per  foot. .  -  8393  02 

412  feet  board  measure  plank,  at  13^^^^  per  M 5  43 

3,540  pounds  drift-bolts,  at  3 J  cents  per  pound 115  05 

3,305  pounds  drift-bolts,  at  3|  cents  per  pound 119  81 

256^*^3^  cords  stone,  at  $10  50  per  cord 2, 692  51 

GG  cords  stone,  at  $9  87  per  cord 651  42 

108^  cords  slabs,  at  50  cents  per  cord 54  19 

Tools 64  28 

Driving  351  piles,  at  $1  each 351  00 

Framing  4,160  linear  feet  timber,  at  12  cents  per  foot 499  20 

Dredging  sand  40.2  days,  at  $104  per  day 4, 180  80 

Ee-handling  100  cords  stone,  at  $2  25  per  cord 225  00 

Filling  558.89  cords  brush  into  pier,. at  97  cents  per  cord 542  12 

Filling  87f^  cords  slabs  into  pier,  at  80  cents  per  cord 69  76 

Labor 681  72 

Superintendence 991  86 

Advertising 152  25 

Total 12,  714  95 


Amount  on  hand,  July  1,  1870 $8, 280  90 

Appropriation  approved  July  11,  1870 10, 000  00 

Appropriation  approved  March  3, 1871 10, 000  00 

28, 280  90 
Less  amounicovered  intheTreasury  of  appropriation  for  re- 
pairs, &c.,  by  act  approved  July  12,  1870 5, 721  50 

22,559  40 
Less  amount  expended  during  fiscal  year 12,  714  95 

Amount  on  hand  July  1, 1871 9, 844  45 


Which  amount  will  be  entirely  exhausted  during  the  present  season. 

During  the  present  season  two  cribs  64  feet  by  20  feet  in  plan  will  be 
placed,  one  on  each  pier.  To  make  the  improvement  of  this  harbor  com- 
plete, the  piers  should  be  further  extended  as  recommended  in  my  last 
report;  the  north  pier  264  feet,  and  the  south  pier  328  feet,  anil  the 
whole  of  this  should  be  done  in  one  season,  so  as  to  push  beyond  the 
bar.  The  channel  should  also  be  dredgtd  to  a  depth  of  14  feet.  This 
work  would  cost  $56,000,  which  can  be  i)rofltably  expended  during  the 
fiscal  year  ending  June  30,  1873. 

Aux  Bees  Scies,  or  Frankfort,  is  in  the  collection  district  of  Michigan, 
and  the  nearest  port  of  entry  is  Grand  Haven.  Its  nearest  light-house 
is  on  Point  Aux  Bees  Scies,  or  Point  Betzie,  as  it  is  generally  known. 


• 
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Abstract  of  proposals  received  and  opened  Octoher  31,  I87b,  for  furnishing  stone  and  tintber  at, 

harbor  of  Aux  Bees  Scies,  (Frankfort^)  Michigan. 


« —  ■  ■ 

Besidonce. 

Timber  per  cu- 
bic foot. 

Per  cord. 

Names  of  bidders. 

Hemlock. 

• 

o 

a 

• 

a 
S 

Bcmarka. 

C.  8.  Stevens 

Frankfort,  Mich.. 
do 

Cents. 
11.78 
13.50 

Cents. 
13.00 
14.50 

19  87 

Contract  awarded  to  C.  S. 

Xi,  W.  Crane 

Stevens. 

Wing  d:  Bnckley 

Mauiittoe.  Mich. . . 

11  00 

■ 

Abstract  of  proj)osals  received  and  opened  April  7,  1871,  for  framing,  bolting,  and  sinking 
cribsj  and  moving  stone  from  place  of  deposit  and  putting  it  in  place  in  cribs  at  Aux  Beos 
Scies  Harbor,  {Frankfortj)  Michigan. 


.  Names  of  bidders. 

Besidence. 

Framing   per 
linear  foot. 

o 

a 

la 

Kemarks. 

"Wm.  Nicolls 

Detroit.  Mich 

Milwaukee,  Wis .. 
Fulton,  N.  Y 

^  12 
16 

$2  25 
1  50 
3  00 

Contract  awarded  to  Wm.  Nicolls. 

FrodftHck  L.  Tebel 

Samuel  G.  lljirt 

Abstract  of  bids  received  and  opened  May  4,  1871,  for  dredging  at  the  harbor  of  Aux  Bees 

Scies,  (Frankfort,)  Michigan,  to  a  depth  of  12  feet  of  water. 


m 

Names  of  bidders. 

Besidence. 

• 

No.  cubic  yanls  that 
dredge  con  remove 
per  day. 

Amount    rent    per 
day. 

T.  Stewjirt  White* 

Grand  Huron,  Mich. 
Ch^veland,  Ohio 

ChiiVAirn  Til 

480 
400 
350 

1104 

N.  J.  Dodge  &  Co 

Hugli  Maher 

115 
150 

! 

*  Contract  awarded  to  T.  Stewart  White. 
Abstract  of  contracts  awarded  for  improving  harbor  of  Aux  Bees  Scies,  (Frankfort,)  Michigan, 


Contractors. 


C.  S.  Stevens 

Do 

Do 


William  Nioolls... 
T.  Stewart  White. 


Nature  of  contract. 


Hemlock  timber  per  cubic  foot. 

Pine  tinilMT  jier  cubic  foot 

Stone  delivered 

Framing  and  moving  stone 

Dredging 


Price. 


$11  78. 
13. 
9  87  per  cord. 
<  12  cents  per  liu'r  foot. 
J  2  25  per  cortl. 
104  00  per  dav. 
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Statement  of  imports  at  Aux  Bees  Scies  Harbor,  {Frankfort,)  Michigan,  showing  articles  and 

^alue  for  year  ending  June  30,  1871. 


Articles. 

Tods. 

Barrels. 

Bushels. 

Value. 

BiittBr  and  lard - 

60 

12,495 
960 

Bi't'f    

.......... 

Bootfl.  Hhoi^s.  and  leather 

11.297 

Crockorv - 

1.500 

Com 

1,900 

1,285 

Drv  (roods. 

20.250 

Peed 

IDS' 

1.028 

n«nir 

1,945 

11,798 

Fish 

268 

Groceries 

26,638 

Hav 

100 

1,695 

Uai  dware 

10.885 

Iron  oro 

6.884 

41,088 

Lime,  stucco,  plaster •. 

190 

230 

Live  stock 

2,900 

Oats 

1,810 

1,120 

I»ork 

1,112 

8,500 

3,995 

147,932 

Statement  of  exports  from  Ahx  Bees  Scies  Harbor,  (Frankfort,)  Michigan,  showing  articles 

and  value  for  gear  ending  June  30,  1871. 


Article«. 

Feet. 

Number. 

Cords. 

Tons. 

Value. 

Bark 

484 

$1,278 

119,000 

21, 921 

239 

Iron,  pic 

3.400 

Lumber 

1, 461, 462 
116,550 
200,000 

Lath 

Timber 

3,000 

Tics,  railroad 

2,700 
1.100 
1.150 

■ 

540 

Pi'ists,  ft'ncc 

1 

500 

Poles,  t^'lcgraph ^ 

Wood :. 

575 

285 

855 

Merchandise ' 

2,981 

Total 

1. 

; 

150,889 

1      ■  "     ■ 

1 

B2. 

EEPOET  OF  OPERATIONS  AT  THE  HARBOR  AT  MANISTEE,  MICHIGAN. 

After  duo  advertisiDg  and  opening  of  proposals,  contracts  were,  Au- 
gust 27,  1870,  awarded  to  Peirce  &  W\ialing,  for  furnishing  iron,  to 
C.  Fit^simmons,  for  furnishing  stone,  and  to  C.  S.  Stevens  for  furnishing 
timber. 

Under  these  contracts,  the  iron,  and  so  much  of  the  stone  as  there 
was  room  to  receive,  were  received.  Stevens  failing  to  fulfill  his  con- 
tract, it  was  annulled,  and  the  required  timber  was  imrchased  in  open 
market  at  one  cent  less  per  thousand,  board  measure.  There  was  great 
danger  of  a  breach  at  the  east  end  of  the  north  x)ier,  tlii*ough  the  old 
slab  revetment.  This  was  averted  by  rebuilding  the  slab-work ;  the 
town  authorities  driving  a  few  piles  and  furnishing  the  slabs,  and  the 
United  States  furnishing  the  labor.  A  crib,  64  feet  by  20  feet,  was  com- 
menced last  season ;  but,  owing  to  the  inclement  season,  it  was  not  sunk 
until  this  season. 

After  due  advertising  and  opening  of  proposals,  April  7,  1871,  a  con- 
tract for  framing  and  sinking  cribs  was  awarded  to  E.  P.  Thurbet^ 
Under  this  contract  considerable  framing  \iaa\>^«vi^«vi^^\3^^^»v^'5k^x^^ 
sunk. 
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The  following  is  the  cost  of  materials  and  labor  during  the  past  fiscal 
year :  • 

113,270  feet  (board  measure)  pine  and  hemlock  timber,  at 

$11  86  per  thousand $1, 343  45 

85,655  feet  (board  measure)  oak  and  hemlock  timber  at 

$11  85  per  thousand 1, 015  01 

35871.  cords  of  stone,  at  $10  40  per  cord 3, 731  20 

24,358  pounds  of  drift-bolts,  at  3/^^^  cents  per  pound 889  06 

2,626  i>ouuds  of  screw-bolts  at  4^"^  cents  per  pound 123  43 

Tool  s •. 1 33  77 

Labor 2, 097  95 

Superintendence 919  40 

Total 10, 253  26 

Amount  on  hand  July  1, 1870. $1, 255  54 

Appropriation  approved  July  11,  1870 20, 000  00 

Appropriation  approved  March  3, 1871 -  9, 000  00 

•  

30, 255  54 

Less  amount  expended  during  fiscal  year 10, 253  26 

Amount  on  hand  July  1, 1871 20, 002  28  . 


During  the  present  season  two  (64  feet  by  20  feet)  cribs  and  one  pier- 
head crib  (30  feet  square)  will  be  placed  on  the  prolongation  of  each 
pier  Here,  as  at  several  other  harbors  under  my  charge,  the  slab-piers 
built  by  citizens  are  commencing  to  give  way,  by  reason  of  the  decay 
of  the  slabs  above  water,  and  these  being  washed  or  blown  away,  those 
under  soon  are  loosened  and  carried  out  into  the  channel. 

I  am  of  the  opinion  that  the  north  side  of  the  channel  will  have  to 
be  protected  by  a  ])ile  revetment  from  the  east  end  of  the  north  pier 
a'JO  feet  inward.  This  work  will  cost,  at  $16  25  per  foot,  $13,812  50. 
As  this  work  is  imperative,  it  will  be  commenceil  with  whatever  funds 
that  may  be  available  after  the  extension  of  the  piers  is  comi^leted. 
There  will  be  necessiiry,  therefore,  in  order  to  complete  this  work,  and 
to  cut  oft*  the  angle  on  south  side  of  channel,  a  further  appropriation  of 
$13,812  50. 

Manistee  is  in  the  collectioii  district  of  Michigan.  There  is  a  light- 
house on  the  north  side  of  the  entrance. 

Abstract  of  bids  received  and  opened  August  27,  1870,  for  improving  harbor  at  Manistee, 

Midtigan, 


Names  of  bidders. 

Besidenoo. 

Timber,  i>er 

1,000  board 

measure. 

Stone,  per 
oord. 

1 
Drift-bolts,  Screw-lwlts, 
per  pound,     per  pomid. 

C.  S.  Stovena 

Frankfort.  Michigan  . . . 
Chicaifo.  niinois 

Ill  86 

110  4J 
10  40 

C.  ITitzHiinonH 

Pierce  &  Whaliuc 

Lewis,  Oliver  «fc  Philliiw . 
Wing  &  Buckley 

Milwaukee.  Wisconsin  . 

3. 6r»  cts. 
3. 85  cts. 

4. 07  ctB, 

....  do 

5. 35  cts. 

Manistee  Miuliiirau 

11  97 

I 
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Ahstr€Uit  of  proposals  received  and  opened  April  1,  1871,  for  fiaming,  holHng,  and  sinking 
crihu.  and  moving  stone  from  place  of  depositf  andpuiiing  it  in  place,  in  cribSy  at  Manistee 
Harbor  J  Michigan,  * 


Karnes  of  bidders. 

Beaidflnoe. 

Framinff,  per 
linear  foot. 

Moving 

stoue,  per 

-cord. 

Bemarks. 

R.  P.  Thurber 

Manistee,  Michigan 

Fulton,  New  York 

Manistee,  Michigan 

Milwaukee,  Wisconsin 

Lndin^toy,  Michigan 

Manistee,  Michi;j;iin :  . 

Detroit.  MichifiWl 

1 

|0  10            t9  nn 

f!oTitriict    Aumrflf^d 

Samuel  G.  Hart 

14 
13 

3  00 
1  da 

to  IL  P  Thurber 

John  A.  JaniioHOQ 

Fred.  L.  TelM*! 

824'            1  an 

Dancan  Dewar 

12 
16 
10 

3  00 
1  75 
335 

• 

Thomas  N.  K^'vnolds 

'William  Nicolls 

Abstract  of  contracts  for  material  for  improving  harbor  at  Manistee,  Michigan, 


Contractors. 

Nature  of  contracts. 

Price. 

C.  S.  Stevens 

Timber 

• 

111  86  per  thousand,  board  measure. 

$10  40  per  cortl. 

3. 65  c«nts  per  pound. 

4. 7  cents  per  pound. 

10  cents  per  linear  foot,  |S  per  cord. 

C.  Fitasimons 

Stone 

Peir«e  &  Whaling 

Drift-bolta 

Peirco  4i  Wlialiug 

lEL  P.  Thurber 

Screw-bolts 

Framing  timber  and  moving  stone . 

Statement  of  vessels  entered  Manistee  Harbor,  showing  the  number,  tonnage,  crews,  and  cargoes, 

for  the  year  1870. 


Veasels number. . 

Tonnage tons . . 

Crews number.. 

Lumber M  feet. . 

Pig-iron tons . . 

Stone cords.. 

Coal tons.. 

Lime barrels. . 

Brick M.. 

Salt barrels. . 

Wheat bushels. . 

Oata.... do.... 


1,275 

251.327 

10, 357 

20,579 

45 

157 

74 

734 

146 

303 

3JW 

60,717 


Com bushels. 

Grain,  (not  spcciflod) do. . . 

Potatoes do. . , 

Butter pounds . 

Flour .barrels. 

Feed bags. 

Pork barrels. 

Beef *. do... 

Hay tons. 

Live  stock head. 

Apples bushels. 

Merchandise packages. 


17,550 

750 

1,020 

56,300 

11.111 

10,  797 

2,372 

172 

l,4tf7 

1,672 

1. 169 

39,323 


Statement  of  vessels  cleared  Manistee  Harbor,  showing  the  number,  tonnage,  cretvs,and  cargoes, 

for  the  year  1870. 


Yesaela number.. 

Tmmage tous.. 

Crswa number. . 

Wood cx>rds. . 

Timber Mfeet.. 

Lomber do 

Lath M.. 

Shingles do. . 

Pioketa do.. 

^g-iron tons . . 

Satt barrels. . 


1,275 

248,  841 

10,355 

19,630 

45d 

139,808 

250 

764 

8 

48 

67 


Oats bushels. 

Grain,  (not  specified) do. . . 

Flour barrels. 

Pork do. . . 

Beef do. . . 

Hav t4m8. 

Hides : .  .bundles. 

Live  stock head. 

Fish barrels . 

Pigeons dozen , 

Mercluuidise> packages. 


8,540 

692 

930 

122 

583 

85 

17 

130 

88 

90 

8,165 


B3. 


BEPOBT    OF    OPERATIONS    AT     THE    HABBOB    AT  PJfcBE    MABQUETTE, 

MICHIGAN. 

The  8ui>erstructure  on  north  pier  was  finished,  and  both  piers  were 
thoroughly  reballasted. 

After  due  advertising  and  opening  of  proposals,  May  4,  1870.  con- 
tracts were  awarded  to  Peirce  &  Whaling  for  iron  bolts,  and  to  Duncan 
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Dewar  for  all  the  remaining  materials,  and  all  the  work  except  pile-' 
dri\ing,  required  to  build  a  pier-head  to  north  pier,  and  200  feet  of  pile- 
work.  The  only  bid  for  pile-driving  was  excessive,  and  therefore 
rejected.  A  pile-driver  was  hired  to  drive  piles  at  $1  70  per  pile.  As 
soon  as  the  machinery  could  be  gotten  ready  the  dredging  apparatus 
was  sent  from  White  River  Harbor  to  this  harbor,  and  there  is  now  a 
channel  12  feet  deep  between  piers. 

Since  dredging  the  channel  the  dredge  has  been  at  work  removing 
slabs  from  old  slab-pier  and  sand  to  give  place  for  putting  in  the  pile- 
pier  connecting  the  east  end  of  south  pier  and  the  shore. 

The  cost  of  the  work  was  as  follows  : 

12,126  linear  feet  timber,  at  12  cents  per  foot $1, 515  75 

97  cords  of  slabs,  at  $1  49  per  cord 144  53 

^^T&Vo  ^^^^^  ^^  stone,  at  $11  50  per  cord 4, 031  45 

3,180  linear  feet  Norway  pine  piles,  at  10  cents  per  foot 318  00 

Dredging 5, 107  59 

Framing  12,126  linear  feet  timber,  at  14  cents  per  foot 1, 697  64 

Labor,  resetting,  refilling,  &c.,  three  cribs . . ., 192  63 

SuiJerintendence 1, 170  88 

Advertising 30  00 

Total 14, 208  47 

Amount  on  hand  July  1,  1870 $5, 831  30 

Appropriation,  approved  July  11,  1870 10, 000  00 

Appropriation,  approved  March  3,  1871 10, 000  00 

25, 831  30 
Less  amount  covered  in  Treasury,  repairs,  &c., 

by  act  approved  July  12, 1870 $1, 830  50 

Amount  expended  during  fiscal  year 14, 208  47 

16, 038  97 

Amount  on  hand  July  1,  1871- *. 9, 792  33 


During  the  present  season  the  pier-head  to  the  north  pier  will  be 
placed,  and  the  pile-pier  connecting  the  east  end  of  south  pier  and  the 
shore  will  be  built,  which  work  will  entirely  exhaust  the  above  balance. 

The  necessity  for  the  removal  of  the  old  slab-pier  on  south  side  of 
channel  has  become  almost  imperative.  The  slabs  above  water  are 
rotten,  and  the  whole  pier  is  unsteady,  and  until  removal  a  bar 
will  always  Ibrui  between  the  crib-piers,  just  to  the  west.  The  amount 
of  earth  and  slabs  to  be  removed  is  48,800  cubic  yards,  which  will  cost 
$20,840.  The  requisite  revetment  will  cost  $8,600.  The  sum  of  the 
two  amounts  will  be  required  for  the  fiscal  year  ending  June  30, 1873, 
which  is  $35,440. 

Pere  Marquette  is  in  the  collection  district  of  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  and  the  nearest  light-house  is  at  Grand 
Point  au  Sable.    A  boacon-light  has  been  erected  on  south  pier. 
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'  3T1  per  foot  driren,  bid  for  driving  piles,  which  was  njjected  u  eiorhllAut. 
AMracf  of  eontracU  aicardedfor  imprmanent  of  harbor  at  Fere  Marquette,  ili<Aigan. 


Contmclor, 

HstaTB  of  cantTKt. 

Priwi. 

S>  cent*  prr  linear  foot. 

Pcirco  &  Whaling 

SJranlaperponnd. 

4Jcrnl«p.T  pound. 

Slalrmmt  of 

TMcIs  entrrfd  and  cleared  fft-c  Marmel 
crem,  and  cargoea,  from  Jjiril  13  to  Jan 

e  Harbor,  nhoiring  numlMT,  (onnaffe, 
30,  {iH«(u«ira,)  1871. 

Enti^red. 

aeardd. 

^ 

JIS 

10 

J 

w 

*f7 

Voteoh. 

H8 

TZa'^a.v;:.-; 

tnna.. 

I-amtor- 
Tlniber. 

Rnilmart 
Shiuglci 

Plcliet»|' 

;;;;;;;;:;.;;;;:::;;:;;»r: 

kojm. 

369 

PntUtiKB 

,..<!orda.. 

::::::::::::::::::'^v. 

g»riV,-:;;:; 

do. 

do. 

cords. 

aio 

packBEM.. 
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B  4. 

REPORT  OF  OPERATIONS  AT  THE  HARBOR  AT  PENTWATER,  MICHIGAN. 

After  due  advertising  and  opening  of  proposals,  August  27, 1870,  a 
contract  for  furnishing  250  cords  of  stone  was  awarded  to  G.  P.  Adams 
&  Bro.  The  work  of  repairing  the  south  pier  was  done  by  hired  labor. 
The  work  was  very  expensive,  owing  to  the  very  uneven  settling  of  the 
crib  substructure. 

Proposals  were  opened  May  4,  1871,  and  contracts  were  awarded  to 
Pierce  &  Whaling  for  iron  bolts ;  and  to  Messrs.  Hurley  &  Corlett  for 
the  remaining  materials  and  all  the  work  of  building  a  pierhead  to 
north  pier,  and  connecting  the  east  end  of  south  pier  with  the  shore,  (a 
breach  having  been  made  through  the  old  slab-pier ;)  and  to  T.  Stewart 
White  for  dredging.  Under  these  contracts  work  has  been  commenced, 
and  the  above  described  work  will  be  finished  during  the  present  season. 

The  following  is  the  detailed  cost  of  the  work : 

328yViy  cords  of  stone,  at  $12  per  cord $3,940  92 

102,519  feet,  board  measure,  timber,  at  $11  per  M 1, 127  71 

18,080  pounds  drift-bolts,  at  3 J  cents  per  pound .• .  632  80 

858  pounds  screw-bolts,  (it  5 J  cents  per  pound 47  19 

309  cords  of  slabs,  at  $1  50  per  cord 463  50 

127,274  feet,  board  measure,  timber,  framed  and  put  in  place, 

at  $17  per  M 2, 163  65 

388 J  cubic  feet  pine  timber,  at  26  cents  per  foot 101  05 

218  cubic  feet  oak  timber,  at  38  cents  per  foot 82  84 

191  piles,  driven  and  capped,  at  $4  50  per  pile 859  50 

192  cords  of  stone,  rehandled,  at  $2  50  per  cord 480  00 

19  cords  of  stone,  delivered  in  work,  at  $13  75  per  cord 261  25 

188  cubic  yards  slabs  removed,  (above  water,)  at  25  cents 

per  yard 47  00 

Labor 2,  785  94 

Superintendence 853  01 

Advertising 109  50 

Total 13, 955  86 

On  hand  July  1,  1870 $4, 302  63 

Appropriation  approved  July  11,  1870 10, 000  00 

Appropriation  approved  March  3,  1871 . .  10,  000  00 

24,302  63 
Less  amount  covered  in  Treasury,  appropriation,  repairs,  &c., 
by  act  approved  July  12, 1870 261  73 

24, 040  90 
Amount  expended  during  fiscal  year  ending  June  30 13, 955  86 

Amount  on  hand  July  1, 1871 10, 085  04 


« 


This  balance  will  be  entirely  exhausted  during  the  present  season. 

The  condition  of  this  harbor  is  the  worst  of  any  under  my  charge. 
The  old  slab  revetments  are  falling  to  pieces,  allowing  a  deal  of  sand  to 
fall  into  the  channel,  and  much  more  is  blown  into  it  from  the  neighbor- 
ing sand-hills.     The  first  troublecan  be  ended  by  revetting  the  channel- 
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way  with  piles,  and  the  channel  much  benefited- by  widening  it,  as 
shown  in  the  accompanying  sketch  in  re<l.  On  the  north  side  of  the 
channel  a  large  portion  of  the  slab  revetment  has  fallen  into  the  chan- 
nel. The  d(5bris  will  be  removed  at  once.  This  side  of  t^^e  channel 
should  also  be  protected  by  a  new  revetment.  This  work  will  cost 
$54,780,  which  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30, 1873. 

Pentwater  is  in  the  collection  district  of  Michigan,  and  the  nearest 
port  of  entry  is  Grand  Haven,  sixty  miles  distant.  The  nearest  light- 
house is  at  Grand  Point  au  Sable.    I  append  herewith — 

1.  Abstract  of  proposals  received  and  opened  August  27,  1870. 

2.  Abstract  of  proposals  received  and  opened  May  4, 1871. 

3.  Abstract  of  contracts  awarded  1870, 1871. 

4.  Statement  of  vessels  entered  and  cleared,  &c. 

5.  Sketch  showing  condition  of  work. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

F.  U.  FARQUHAR, 
*    Captain^  United  States  Engineers. 

Abstract  of  proposals  received  and  opened  August  27, 1870,  for  furnishing  stane  at  Pentwater 

Harbor  J  Michigan, 


Names  of  bidders. 


G.  P.  Adams  &Bro* 

John  Wilson 

Wing  &  Buckley 

O.  J.  Jennings 


Sesidence. 


Chicago,  niinois 

Racine.  Wisconsin . . 
Manistee,  Michigan . 
Syracose^  New  York 


Stone.per 
cord. 


|12  00 

13  00 
12  93 

14  00 


*  Contract  awarded  to  G.  P.  Adams  St.  Bro. 
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Abafract  of  contracts  awarded  for  improving  harbor  at  Penticatcr,  Michigan. 


Contractor. 


Corlott  &  Hurly 


Pierce  &  Whaling  . 

T.  Stewart  "Wliite.. 
G.  P.  Adams  &c  Bro 


Nature  of  contract. 


Hemlock  timber,  furnished,  framed,  &c 

Pino  timber,  furnished,  framed,  &c 

Oak  timber,  furnished,  framed,  &c 

Norway  pine  piles,  pei  linear  foot 

Oak  piles,  per  linear  foot '. . . 

Slabs 

Stone •. 

DriWng  piles,  per  foot  driven 

Drift-bolts 

Sere  w4jo1  ts • 

Washers 

Dredging,  per  day 

St<mc,  i)er  cord 


Price. 


24  cents  per  foot. 
26  cents  per  foot. 
38  e«nt«  per  foot. 

10  cents. 
(>  cents. 

11  50  per  cord. 
^13  75  per  cord. 
22  cents. 

3i  cents  per  pound. 
5^  cents  i>er  ponncL 
4}  cents  per  pound. 
$04  50. 
$12  00. 


Statement  ofvcsHeU  entered  Fentwater  Harbor,  shomng  the  number,  tonnage,  crcics,  and  car' 

goen,  during  the  year  1870. 


Vessels number. . 

Tonnage tons. . 

Crews number. . 

I'ig-iron tons . . 

Stone cords. . 

Plaster barrels. . 

Lime do 

Brick M.. 

Salt barrels.. 

Oat« bushels. . 

Grain,  (not  specified) do 


373 

35, 917 

2,081 

30 

185 

63 

288 

40 

1.57 

1,800 

36,324 

Potatoes bushels. 

Butter firkins. 

Flour barrels . 

Feed bags. 

Pork barrels . 

Beef do... 

Haras pounds . 

Uay tons. 

Live  stock head. 

Fruit,  (not  specified) bushels. 

Merchandise packages . 


60 
158 

2,347 

1,776 
672 
163 

4,000 

433 

60 

993 

7,009 


Statement  of  vessels  cleared  at  Penticatcr  Harbor,  showing  the  number,  tonnage,  crews,  and  car- 
goes, during  the  year  1870. 


Vessels number. . 

Tonnage tons. . 

Crews number. . 

Wood cords. . 

Shingle  ImiUs do 

Staves  bolts do 

Bark do 

Railroad  ties number. . 

Lumber M  feet. . 

Lath M.. 


359 

36,-728 

1,998  ; 

3,  .'i96 

7,047 

47 

615 

21,400 

12.194 

2,3:)l 

Shingles M. 

Picket* do. 

Titaves do. 

Grain,  (not  sx>ecifled) bushels. 

Potatoes do. .. 

Floi  ir barrc'ls . 

Fish do... 

Leather rolls . 

Merchandise packag-es. 


110, 121 

8 

7 

20 

3,710 

15 

S60 

90 

271 


B5. 

REPORT  OF  OPERATIONS  AT  THE  HARBOR  AT  WHITE  RIVER,  MICHIGAN. 

During  the  past  year  the  north  pier  has  been  extended  256  feet,  and 
the  superstructure  completed  for  the  same  distance.  Beyond  this,  piles 
have  been  driven  for  a  farther  distance  of  04  feet.  The  piers  built  dur- 
ing the  fiscal  year  ending  June  30, 1870,  have  been  well  filled  with  slabs,  ' 
brush,  and  stone.  No  pile  Ihis  been  driven  less  than  15  feet,  and  the 
average  depth  to  which  piles  have  been  driven  is  17  feet.  The  dredge 
worked  until  the  close  of  the  season  of  1870,  when  it  was  laid  up,  and 
last  spring  was  sent  to  Pere  Marquette.  The  channel  between  the  piers 
is  now  10  feet  deep,  except  near  where  the  beach  intersects  the  south 
"pier.  Here  the  sand  came  through,  owing  to  the  filling  in  the  pier  not 
settling  *to  the  bottom.  All  the  work  was  done  by  Ijired  labor.  The 
following  is  the  cost  of  materials  and  labor  during  the  past  fiscal  year: 

Cost  of  repairs  of  machinery $3, 296  39 

Labor  on  dredging • 4, 165  28 

Labor  on  pile-driving 2, 759  18 

Labor  on  cutting  off  piles,  framing  and  filling  piers ^^^W^  ^:fV 

Cost  of  iron ^^S^^TV 
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Costof  stone $4,849  84 

Cost  of  timber 2,351  34 

Cost  of  slabs 1, 143  46 

Cost  of  piles 1, 074  66 

SuperinteiKleDce • 486  65 

Advertisiug 68  00 

30, 937  64 

Amonnt  on  hand  July  1,  1870 $9,393  38 

Appropriation  approved  July  11,  1870 20, 000  00 

Api)roi)riation  approved  March  3,  1871 20, 000  00 

Eeceived  from  sale  of  timber 680  00 

Less  amount  covered  in  Treasury-  of  appropriation  for  repairs, 
&c.,  by  act  approved  July  12, 1870 5, 210  00 

44,863  38 
Amount  exi)ended  during  fiscal  year 30, 937  64 

Amount  on  hand  July  1, 1871 13, 925  74 


During  the  present  season  it  is  proiwsed  to  finish  both  piers  as  shown 
in  blue  on  accompanying  sketch.  This  will  give  each  pier  a  total  length 
of  810  feet  beyond  the  l^ach  line. 

It  may  be  that  the  piers  will  have  to  be  extended  still  farther  if  a  bar 
forms  again  across  the  mouth  of  the  channel.  To  do  the  dredging  still 
necessary  and  properly  ballasting  the  piers  will  require  an  additional 
appropriation  of  $10,000,  which  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1873. 

White  River  is  in  the  district  of  Michigan,  and  the  nearest  port  of 
entry  is  Grand  Haven.  The  nearest  light-house  is  at  Muskegon,  twelve 
miles  distant. 

Abstract  of  bids  received  and  opened  August  27, 1870,  for  furnishing  stone  at  White  River 

Harbor  f  Michigan. 


Names  of  bidden. 


C.  Fitzsimons*... 
Wlug  &,  Buckhy. 
0.  J.  JenuiugB — 


Residence.       '  Slone  per  cord. 


Chicapro.ni 

ManiHte<>,  Mich  . 

Syracuse,  N.  Y  . .  [ 

I 


•11  90 

13  33 

14  00 


*  Contract  awarded  to  C.  Fitzaimona. 


List  of  vessels  entered  and  cleared  White  River  Harbor,  Mickigany  showing  numbery  crewSy  and 

cargoesy  during  year  1870. 


Entered. 


Vessels number. . 

Tonnage tons . . 

Crews number. . 

Stone cords. . 

Piaster barrels . . 

Lime do 

Brick M.. 

Salt barrels . . 

Wheat bushels. . 

Oats do.... 

Com do — 

Floor barrels.. 

Pork ^ do — 

Bo«f do 

Hay tons — 

Merdiandise packages . . 


535 

45, 1G9 

3,644 

SO 

30 

847 

110 

354 

1,300 

18.238 

3,375 

1,123 

147 

69 

55 

1,898 


Cleared. 


Vessels number.. 

Tonnage tons . . 

Crews number . . 

Wood C4>rda^ . 

Shingle-bolts do 

Bark do 

Railroad^tiea nnml»er. , 

Timber M  feet., 

Liynber do 

Lath M... 

Shingles do... 

Pickets do 

Merchandise packages. . 


531 

44.689 

2.68« 

1,009 

1,546 

508 

44,336 

45 

30,363 

8,451 

83,043 

48 

185 
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B6. 
REPORT  OF  OPERATIONS  AT  THE  HARBOR  AT  DfUSEEGON,  MICHIGAN. 

The  superstrnctnre  over  the  cribs  built  in  1869  waa  finished  last  sea- 
son, and  »*crib  32  feet  by  32  feet  was  placed  as  a  pier-head  to  the  north 
pier.  Last  spring  another  crib,  32  feet  by  32  feet,  was  placed,  extending 
the  north  })ier  32  feet,  and  the  north  and  soath  piers  were  repaired,  and 
the  south  pier  re-ballasted.  Both  piers  had  been  seriously  damaged  by 
vessels  running  into  them.    The  cost  of  the  work  was  as  follows : 

Labor  on  framing  and  repairs  of  cribs  and  superstructure,  &c .  $6, 955  84 

Cost  of  stone  ^ 4, 059  84 

Cost  of  timber 2, 193  55 

Cost  of  iron 494  15 

Superintendence 1, 121  28 

Advertising 205  50 

15, 030  16 

Amount  on  hand  July  1, 1870 $3, 543  80 

Appropriation  approved  July  11, 1870 10, 000  00 

Appropriation  approved  March  3, 1871 15, 000  00 

28,543  80 
Amount  expended  during  fiscal  year 15, 030  16 

Amount  on  hand  July  1, 1871 13,513  64 


This  harbor  is  at  present  in  good  condition,  and  no  new  work  is  neces- 
sary. The  slab-piers  interior  U)  the  crib-piers  are  fast  rotting  away,  and 
they  should  be  replaced  by  pile-piers,  thus  utilizing  the  slabs  now  under 
water  and  in  place.  This  work  has  already  been  recommended  in  pre- 
vious rei>ort8,  and  will  cost  $28,000 ;  250  cords  of  stone  are  necessary  to 
rebaUast  the  north  pier,  which  will  cost  about  $4,000.  There,  will 
therefore  be  necessary  for  the  fiscal  year  ending  June  30, 1873,  the  sum 
of  $18,500. 

Muskegon  is  in  the  collection  district  of  Michigan,  and  the  nearest 

Eort  of  entry  is  Grand  Haven,  twelve  miles  south.    It  has  a  small  light- 
ouse,  with  lights  of  the  sixth  oi*der. 

Afmtraot  of  hidn  received  and  opened  March  31 ,  1871,  for  fumUhing  iUme  at  Muskegon  Har- 

hor,  Michigan, 


Names  ot  bidders. 


C.  FttnimoiiK*... 
Wing  &  Buck  lev 
LlLHUl 


Beaidence. 


Chicago.  Ul 

Milwaukee,  Wis. 
Raoiiio,  Wis 


le  pel 


Stone  per 

GOI 


111  40 
II  47 
14  00 


*  Contract  awarded  to  C.  Fitzsimons. 
10  £ 
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Statement  of  vesseh  entered  and  deared  MuiJ^effon  Harhor^  Michigan,  showing  numbeTf  erew9 

and  cargoes  during  year  1870. 


Entered. 


TeABeln nninber 

Tonnage ton  s 

Crews nnmber 

Stone cords 

Brick M 

Lime iMirrels 

Wheat bnshels 

Oats do... 

Com do.. 

Pork "barre  Is 

Hay tons 

Merchandise packages 


S,226 

837,251 

16,763 

91 

80 

400 

6,000 

82,340 

6.520 

90 

511 

13,503 


Cleaied. 


Yenels •Wo. 

Tonnage tons. 

Crews nnmber. 

Wood eords. 

Shingle-bolts do... 

Railroad-ties nvrabcr. 

Timber H  foet. 

Lumber do.. 

Lath M. 

Shingles , do. 

Picketo do. 

Peaches packages. 


%$a3 


16, 7#? 

1,078 

70 

116;  MO 

10 


48,960 
f,3BS 

317 
935 


B7. 


REPORT  OF  OPERATIONS  AT  GRAND  HAYEN  HARBOR,  MICHIGAN. 

After  due  advertising  and  opening  of  proposals,  Aagust  27, 1870,  con- 
tracts were  awarded  to  Messis.  Peirce  &  Whaling  for  iron,  to  Messrs. 
G.  P.  Adams  &  Bro.  for  stone,  and  to  T.  Stewart  White  for  all  the  re- 
maining materials,  and  all  the  work  of  repairing  the  old  railroad  pier. 
Under  this  contract,  200  feet  of  repairs  were  completed,  and  the  remain- 
ing 400  feet  well  under  way.  The  detailed  cost  of  the  work  was  as 
follows : 

11,734  feet  white-oak  piles,  at  15  cents  per  foot $1, 760  10 

35,940  feet,  board  measure,  pine  timber,  at  $25  per  M 898  50 

3,112  feet,  board  measure,  oak  timber,  at  $45  per  M 140  04 

127.30  cords  of  stone,  at  $10  90 1, 387  57 

30J  cords  of  stone,  at  $15 457^50 

541.58  cords  of  slabs,  at  $2  25 .  1,218  55 

12,294  iiounds  of  drift-bolts,  at  $3  05  per  pound 448  73 

787  pounds  of  screw-bolts,  at  4^^  per  pound 36  99 

Driving  piles,  3,829  feet,  at  20  cents  per  foot 765  80 

Tearing  away  600  feet  old  work,  at  $1  75  per  foot 875  00 

Removing  70,i^81  cords  stone,  at  $3  per  cord 211  74 

Superintendence 904  23 

Advertising 1 '         64  60 

Use  of  scow  two  days,  at  $2  50  per  day 5  00 

Labor 67  00 

Total 9,241  25 

Amount  on  hand  July  1,  1870 $293  00 

Appropriation  approved  July  12, 1870 10, 000  00 

Appropriation  approved  March  3, 1871 6, 000  00 

16, 293  00 
Amount  expended  during  fiscal  year- ^ 9, 241  25 

Amount  on  haiid  July  1, 1871 7, 051  75 


During'the  present  season  the  repairs  to  the  old  railroad  pier  will  be 
completed,  wluch  wiU  exhaust  the  amount  on  hand. 
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A  pierhead  should  be  built  at  the  ead  of  the  preseut  pier,  which  will 
coBt  t7,000. 

I  ivould  again  urge  the  building  of  a  north  pier,  which  n-ill  cost 
9300,000.  Until  this  pier  is  built  this  harbor  cannot  be  made  one  of 
refage. 

A  great.deal  of  re-ballastingof  crib-pier  is  nece8sary,and  some  repairs 
to  the  timber  work,  which  will  cost  about  $5,300. 

The  long  revetment  interior  to  the  railroad-pier,  built  in  1867,  is  in 
very  bad  repair,  and  I  fear  that  a  large  portion  of  it  will  have  to  be 
rebuilt.  It  has  been  damaged  by  being  used  as  a  dock  by  ressela,  by 
being  run  into  bv  vessels  not  under  control,  and  by  being  undermined 
by  the  current  of  the  river,  where  it  impinges  against  it. 

At  present  prices  the  repairs  of  this  interior  work  (shown  on  accom- 
panying tracing  from  A  to  B)  would  cost  about  $36,000.  The  urgency 
of  the  repairs  ia  as  great  aa  that  which  required  it-s  building  in  1867. 

On  the  accompanying  tracing  the  blue  lines  show  work  in  progress, 
and  red  lines  new  work  recommended  under  future  appropriations. 

i(  Grand  Sawn, 


Abitracl  of  contract!  for  material  and  vmrk  for  improtmg  harbor  at  Grand  Batm,  MiMgam. 
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Statement  of  ves$eU  entered  Grand  Haven  HarboTf  l/tcfti^n,  $howhtg  ftmn^er,  tonnage,  ereve, 

and  cargoetf  during  the  year  1870. 


Tesnels number. 

ToDuage XmxB 

Crt>w8 

ShioglM M 

StETes  M 

Furniture pieces 

Bttilrwul-iron tons 

Stone cords 

Coal tons 

Plaster ImrreLi 

PlMtei-ro(.*k tons 

Lime barrels 

Salt do.. 

Wheat bushels 

Oftts do.. 

Com do.. 

Barley do.. 

Bye do.. 

Potatoes do.. 

Butter pounds 


1.364 

49.1.087 

17,400 

5 

50 

3.100 

3.609 

:mi 

1.901 

5,057 

125 

7,294 

11.145 

107.561 

95,828 

85,018 

9,693 

302 

830 

10,800 


£i(g8 dozens 

Flour barrels 

Feed bacs 

Pork barrels 

Beef do.. 

Hams tierces 

Lard do.. 

Hops bales 

Hay tons 

Wool sacks 

Wool pounds 

Hides numlier 

Li  ve  stock ;  head 

FruiStrees niimber 

Apples barrels 

Cranberries do.. 

Fish do.. 

Pigeons do.. 

Leather rolls 

Merchandise* packages 


4,540 

185,396 

803.141 

31,860 

8,396 


5.176 

397 

393 

10.498 

40,314 

1,398 

735 

5^000 

81 

15 

160 

19 

600 

101,670 


Statement  of  veueU  dleared  Grand  Haven  Harbor ^  Michigan ^  showing  the  numhery  tonnage, 

crewSf  and  cargoes,  during  the  year  1870. 


Vessels number . . 

Touua);e tons.. 

Crews number. . 

Wo«»d curds.. 

Slabs do... 

Shingle-bolts do... 

Bark do... 

Stave-bolts do. . . 

Railroad'ties number.. 

Spiles do. . . 

Fence-posts M  . . 

Timber do... 

Lumber do... 

Lath do... 

Shingles do . . . 

Pickets do... 

StaTes do . . . 

Furniture pieces . . 

Apples ban-els . . 

Grapes boxes. . 

Fruit,  (not  specified) barrels . . 

I>o packafres. . 

Berries crates . . 


;i 


1,400 

480.537 

16.347 

5,540 

33 

705 

l,8r<3 

110 

53,627 

1,907 

3 

80 

56,908 

1,633 

11,755 

99 

640 

811 

54,107 

4 

828 

100 

190 


I! 


Il 


Cider barrels. . 

Fish bozos . . 

Magnolia  water csmc.  . 

Leatheri. rolls.. 

Merchandise packages. . 

Headings banvls. . 

Wood-bowls number. . 

Bailniad-iron tons.. 

Castings nonnds. . 

Plaster barrrls . . 

Plaster-rock tf  ms. . 

Lime Irarrels. . 

AV'heat bushels . . 

Potatoes <lo  . . 

Butter pounds . . 

Flour barrels. . 

Feed bags.. 

Pork barrels.. 

Hams do . . . 

Wool sacks . . 

Hides nurolwr. . 

Live  stock head . . 


1 


49 

9,948 

1 

688 

144,795 

350 

140 

3iX> 

1,400 

80.583 

1,162 

80 

5^143 

11,750 

800 

1,578 

100 

85 

130 

15- 

91 

133 
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8.  REPORT  OF  THE  WORK  OF  DTPROVINO  THE  HAJSBOR  AT  BLACK  LAKE, 

MICHIGAN. 

A  crib,  32  feet  square  in  plan,  was  placed  last  antumn  as  a  pier-head 
to  the  north  pier.  It  was  only  built  to  the  water's  surface,  and  left  to 
proi)erly  bed  itself  during  the  winter.  There  was  also  built  ICX)  feet  of 
crib-work,  extending  the  south  pier  inward  to  pre\'ent  a  breach.  By  a 
reference  to  the  accompanying  sketch,  it  will  be  seen  that  a  further 
breach  is  threatened  on  the  south  side  of  the  harbor,  rendering  impera- 
tively necessarj-  the  work  now  being  done,  (shown  in  blue.) 

The  work  of  first  half  of  fisciil  year  was  done  by  hired  labor.  After 
due  advertising  and  oi)euing  of  bids  on  August  27,  1870,  contracts  were 
awarded  to  the  lowest  bidders,  TVillard  B.  Johnson,  for  furnishing  pine 
timber ;  John  Roost  for  furnishing  stone  and  slabs,  and  Messrs.  Peirce 
&  Whaling  for  furnishing  iron.  On  May  5,  1871,  after  due  advertising 
and  opening  of  bids,  contracts  were  awarded  to  Messrs.  Peirce  &  Whal- 
ing for  furnishing  the  iron,  and  to  Messrs.  Uriah  Culbert  '&  Co.  for  fur- 
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nisbing  all  other  materials  and  all  the  work.  Work  daring  the  present 
season  was  commenced  May  31,  and  has  been  confined  to  driving  piles. 
It  was  found  necessary  to  employ  a  dredge  for  about  six  days  to  remove 
the  debris  of  stone  and  sand  which  had  fallen  into  the  channel  on  the 
south  side,  in  order  to  properly  drive  the  piles. 

The  following  is  a  detailed  statement  of  cost  of  materials  and  work 
for  the  fiscal  year : 

1,398  linear  feet  white-oak  piles,  at  13  J  cents  per  foot 8188  73 

4,300  linear  feet  white-oak  piles,  at  13  cents  per  foot.  .• 559  00 

10,122  cubic  feet  pine  timber,  at  14f  cents  per  foot 1, 492  99 

336  feet,  board  measure,  oak  timber,  at  $20  per  M 6  72 

508  feet,  board  measure,  pine  timber,  at  $12  per  M 6  10 

435^9^  cords  of  stone,  at  $9  90  per  cord 4, 314  02 

232^7^  cords  of  slabs,  at  $3  50  per  cord 814  62 

8,375  pounds  of  drift-bolts,  at  3|  cents  per  pound 314  06 

1,053  pounds  of  drift-bolts,  at  3.65  cents  per  pound 38  43 

Tools  and  sundries 120  32 

Wood  for  engine  of  pile-driver 14  37 

Superintendence 722  99 

Driving  piles,  2,461  feet,  at  22  cents  per  foot 541  42 

Advertising 44  84 

Use  of  tug  and»scow 232  95 

Transportation  of  iron  bolts 9  38 

Labor 2, 009  75 

Dredging  58J  hours,  at  $15  per  hour 877  50 

Total 12, 308  19 

Amount  on  hand  July  1, 1870 $494  47 

Appropriation  approved  July  11,.  1870 10, 000  00 

Appropriation  approved  March  3, 1871 10, 000  00 

Total 20,494  47 

Less  amount  expended  during  fiscal  year 12, 308  .19 

Amount  remaining  on  hand  July  1,  1871 8, 186  28 


Before  the  close  of  navigation  the  superstructure  on  the  north  pier- 
head, and  about  640  feet  of  channel  revetment,  will  be  completed,  which 
will  entirely  exhaust  the  amount  available  for  expenditure  at  this 
harbor. 

The  revetment  to  the  channel- way  should  be  finished  as  soon  as  prae- 
ticable.  This  work  is  shown  in  red  on  the  accompanying  tracing.  To 
do  this  850  feet  of  close  piling  in  addition  to  what  is  now  under  course 
of  construction  will  be  required,  which  will  cost  $12,500.  Unless  this 
work  is  done  great  damage  may  result.  Black  Lake  Harbor  is  in  the 
district  of  Michigan.  There  has  been  a  pier  light  erected  there  during 
the  past  year. 
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Ai»trttcl  of  iidt  oftnti  a»d  ree^ced  Augittt  S7,  1870,  Ji>r  impivring  hartor  at  Black  LiJtf, 


XuMaofldddm. 

.S^ 

TJ 

SUta. 
pnconL 

h™. 

S^H-Ji^W-.:: 

MM 

MM 

MUC 

*»H 

l«f 

^^KSlJf.''^:::-.:: 

ion 
10  m 



Ab»lraet  ^eoittratUt  auarded/or  infBOriitg  harbor  at  Blaek  Lake,itiMgm». 


CoDtiMtor. 

Hataraofooolncl 

Priw. 

JohaHoxt 

RtoM 

MMperoofd. 

13 by  llUnchambM"! ! ! ! 

-Liuid.  IWUcr. 

.^AtfrrK^o/ronrraclsaininfAl/oriinproMmntp/Atirbor  at  JIiKlt  Znte,  JflcUpM., 


Contmolor. 

KatDTt  atoontrut. 

'^ 

ISoentaperllnewfCiat 
ST  cents  per  ][Deuf)»t 

IS  by  IS  inihM  plna  ilmbrr  ftuolatuid.  frBnud,  &o 
ID  by  19  lD«h«  oak  timber.  foRiubod,  rniiiol.  &o. 
4bveii»^b« do do do 

aioenwparllwMifoot 

*9  TSpetoold. 

aiiibe.  drllvpml  In  work 

■ 
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Statement  of  tessds  entered  and  cleared  at  Black  Lake  Harbor,  (Holland,  Afickigan,)  in  the 
diatrict  of  Michigan,  akawing  the  number,  tannage,  crewe,  and  eargoee  dmring  the  gear. 


Entered. 


VoMeU number.. 

Tonna^re tons.. 

Crews number.. 

Wa£on« do 

Bai&oad  iron tons.. 

Coal do... 

PlMter barreU.. 

Lime do.... 

Brick M.. 

Salt barrel*.. 

Cats boahela.. 

Com do — 

Flour barrels.. 

Heal pounds. . 

Pork barrels.. 

Hides number.. 

Vegetables packages.. 

Merchandise do 


Cleared. 


Vessels number. 

Tonnage tons. 

Crews number. 

Wood cords . 

Bark do.. 

Baifaroad  ties numlier. 

Lumber M  feet. 

Sbingles M. 

Stores M. 

Heading barrels. 

Iron  ore tons. 

Salt barrels. 

Barley pounds. 

Potatoes bushels. 

Butter pounds. 

Eegs .•. dozen. 

Flour barrels. 

Berries  (not  spedfled) bushelB . 

Fish barrels . 

Leather rolls. 

Merchan  dise packages . 


435 

34,861 

8,153 

8,449 

3,431 

26,809 

3,047 

60 

S.698 

4,811 

1 

25 

23,275 

5, 490 

17.998 

8.540 

^677 

70 

12 

9inf 

1,410 


B  9. 

REPORT  OP  THE  WORK  FOR  IMPROVINa  THE  HARBOR  AT  SAUGATUCK, 

MICHIGAN. 


The  revetment  on  left  bank  of  Kalamazoo  Eiver  has  been  completed 
as  far  as  the  east  end  of  slab-pier.  The  work  is  substantial  and  has 
already  proved  of  signal  service  in  deepening  the  channeL  (On  accom- 
panying tracing  the  black  figures  give  depth  of  water  before  building 
of  revetment  and  red  figures  the  depth  found  on  opening  of  navigation.) 
The  detailed  cost  of  the  work  was  as  follows: 

20,429^1^  linear  feet  white-oak  piles,  at  13  cents $2, 655  89 

610  linear  feet  beech  piles,  at  10  cents 61  10 

15,557f  linear  feet  hemlock  piles,  at  8  cents 1, 244  62 

64,704  feet,  board^  measure,  pine  timber,  at  $11  50  per  M. .  744  09 

1,920  feet,  board  measure,  pine  timber,  at  1(10  per  M 19  20 

12,071|  feet,  board  measure,  oak  timber,  at  $16  per  M 193  14 

2,543j2^  cords  of  slabs,  at  $1 90  per  cord 4, 832  08 

490^^^  cords  of  stone,  at  $10  per  cord ,. 4, 904  92 

12  cords  of  facines,  at  $2  10  per  cord 25  20 

8,432. pounds  of  drift- bolts,  at  3 J  cents  per  pound 274  04 

Driving  1,770 piles,  at  $2  perpile 3,540  00 

Framing  15,028  feet  of  timber,  at  13  cents  per  foot 1, 953  64 

Freight,  dockage,  and  storage  of  drift-bolts .• 23  25 

Tug-hire 155  00 

Advertising 64  00 

Labor 12  81 

Superintendence 1, 997  44 

Total $22,700  42 

Amount  on  hand  July  1, 1870 $16,  774  43 

Allotted  during  fiscal  year  from  appropriation  for  repairs 
preservation,  &c 662  31 
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Appropriation  approved  July  1, 1870 $10,000  00 

Appropriation  approved  Marcli  3,  1871 10, 000  00 

Total 37,436  74 

Less  amount  expended  during  fiscal  year 22,  7U0  42 

Amount  ou  Land  July  1, 1871 14,736  33 


After  due  advertisement  and  openiuf;  of  proposals,  May  4, 1871,  con- 
tracts were  awarded  to  Parkharst  &  Wilkinson  for  iron,  aud  to  F.  L, 
Tebel  for  all  the  remaiuing  materials  and  all  tbe  work  of  protecting  the 
slab-pier  on  south  side  of  entrance  to  the  river.  The  work  is  now  un- 
der coiiHtrnction  aud  it  is  hojied  that  it  will  be  finished  by  November  1, 
1871.  The  blue  lines  on  accompanying  tracing  show  the  rows  of  pro- 
tectiug  piles.  The  recommendation  made  in  my  last  report  for  a  north 
pier  and  necessary  revetment  at  month  of  river  is  renewed.  This  work 
will  cost  $u0,300  98,  and  this  amount  can  be  profitably  expended  dar- 
ing the  fiscal  year  ending  June  30, 1873. 

Saugatuck  is  in  the  district  of  Michigan.  There  is  a  light-house, 
with  lantern  of  sixth  order,  on  the  north  side  of  the  harbor. 


TiHd,  u  few.  If  uif,  wlU  b* 


AMracI 

ContTKlor. 

Price. 

Ij  hy  19  iDi'h  pIno  timijer,  famioVed,  rrsmed.&o. . 
ID  by  13  Inch  oak  Umber,  fomlshud,  Ihiini"!.  &D... 
4  h/s  inct  «.k  timber,  famidied,  tauned.  io 

3  9-imh»  omtn  p«-  noand. 

IS-lOth.  cents  per  ponnC 
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Statement  of  vessels  entered  and  cleared  at  Saugatuck  HarhoTf  in  the  district  of  Michigan, 
showing  ike  number  of  vessels,  tonnage,  erews,  and  cargoes,  during  the  year  1870. 


Entered. 


Cleared. 


Vessels number . . 

Tonna^ tons.. 

Crews nomber. . 

Lumber li  feet. . 

Shingles M.. 

Coal hhds. . 

Plaster bbls.. 

Lime do... 

Salt do... 

Wheat bnshels. . 

Grain, not  specified do... 

Flour bbls.. 

Feed bags.. 

Pork bbls.. 

Hay tons. . 

Hides No.. 

Merchandise pkgs. . 


799 

81,995 

4,936 

157 

650 

10 

50 

190 

90 

100 

8,584 

433 

81 

40 

51 

17.306 

3,843 


Vessels number.. 

Tonnage tous . . 

Crews number . . 

Wood cords.. 

Bark do... 

Railroad-ties number. . 

Lumber M  feet. . 

Lath M.. 

Shingles M.. 

Pioketo M.. 

Staves M..i 

Potatoes bushels  . 

Flour bbls.. 

Apples buj^hcls. . 

Vegetables pkjj*. . 

Fish. do  .. 

Leather i>ouiid8. . 


796 

83,917 

4.900 

10,199 

817 

93,400 

37,067 

1,503 

30,080 

161 

65 

7,87a 

S85 

300 

18 

215 

714, 150 


BIO. 

BEPOET  OF  OPERATIONS  AT  THE  HABBOB  AT  SOUTH  HAVEN,  MICHIGAN. 

Aft^r  due  advertising  aod  opening  of  proposals  September  4, 1870, 
contracts  were  awarded  to  George  Hannahs  for  furnishing  timber,  and  to 
G.  P.  Adams  &  Brother  for  furnishing  stone. 

By  hired  labor  there  was  built  a  30-tbot  square  crib,  which  was  placed 
on  the  extension  of  the  north  pier.  The  north  pier,  which  had  settled 
very  irregularly,  was  also  leveled  up.  This  work  was  done  during  the 
months  of  September,  October,  and  November  of  1870. 

After  due  advertising  ^nd  opening  of  proposals,  contracts  were,  May 
15, 1871,  awarded  to  Messrs.  Peirce  &  Whaling  for  iron,  and  to  George 
Hannahs  for  the  remaining  materials  and  all  the  work.  Under  this 
contract,  one  crib  50  feet  by  32  feet  was  placed  on  the  extension  of  thft 
south  pier  during  the  last  fiscal  year.  The  detailed  cost  of  the  work  was 
as  follows : 

62,128  feet,  board  measure  pine  timber,  at  $14  50  per  M $900  86 

5,128  cubic  feet  hemlock  timber,  at  29^  cents  per  foot 1, 512  76 

280^  cords  of  stone,  at  $10  23 2, 866  07 

104/^  cords  of  stone,  at  $11 1, 149  75 

26  cords  of  stone,  at  $11  25 292  50 

7,458^*^  pounds  of  drift-bolts,  at  3^  cents  per  pound 279  71 

l,122j5jij  pounds  of  screw-bolts,  at  5J  cents  per  pound*. 56  24 

552^^  pounds  of  washers,  at  4f  cents  per  pound 26  23 

390  pounds  of  rope,  at  15J  cents  per  pound 59  80 

Use  of  tug  and  scow. 104  00 

Tools,  iron,  &c 57  47 

Advertising 121  00 

Labor 617  32 

Su]:)erintendence 667  41 

Transportation 1  00 


8, 712  12 
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Amount  on  hand  July  1, 1870 $188  12 

Appropriation  approved  July  11, 1870 10, 000  00 

Appropriation  approved  March  3, 1871 15, 000  00 

25,188  12 
Less  amount  expended  during  fiscal  year 8, 712  12 

Amount  on  hand  July  1, 1871 16, 476  00 


During  the  present  season  three  cribs,  60  feet  by  32  feet,  will  be 
plaoed — two  on  the  extension  of  the  north  pier,  and  one  on  the  south 
pier.  This  work,  and  the  expense  of  re-ballasting  both  piers,  will 
entirely  exhaust  the  unexpended  balance. 

I  would  recommend  no  further  extension  of  either  pier,  at  presenty 
beyond  what  is  now  under  contract. 

The  old  slab  and  brush  piers,  interior  to  the  work  constructed  by  the 
€k)verument,  are  iti  a  very  bad  condition.  They  are  very  much  decayed, 
and  a  good  deal  of  sand  comes  through  them,  particularly  from  the 
north  side  of  the  channel.  In  lieu  of  the  plans  already  recommended, 
'  I  would  propose  the  widening  of  the  channel,  by  dredging  out  the  north 
bank  as  shown  in  red  on  the  accompanying  tracing,  and  constructing 
a  pile  revetment.  The  channel- way  should  also  be  deepened  to  12  feet 
of  water.  The  dredging  will  cost  $32,000,  and  the  pile  revetment  will 
cost  $12,138  33. 

On  the  accompanying  tracing,  work  now  in  progress  and  to  be  finished 
this  season  is  shown  in  blue,  and  work  recommended  is  shown  in  red* 

South  Haven  is  in  the  district  of  Michigan,  and  the  nearest  light- 
house is  at  Saugatuck,  Mich. 

Abstract  of  proposals  received  and  opened  September  4,  1870, /or  furnishing  materials  at  tke 

harbor  at  South  Haven,  MicJUgan, 


Xamoa  of  bidden. 


Lewiii,  Ollvor  &  Phillips 

Peirce  &  Whaling 

6.  P.  Adams  &  Co 

George  Hanuuhs , 


Reaideince. 


Milwaukee,  Wia 

do 

Chicago,  m 

South  Haven,  Mich 


I  i 


28 


OQ 


114  50 


flO  23 


31 
31 


Ots. 


Note.— No  contract  for  bolta  was  awarded,  as  none  were  needed. 


Abstract  of  contracts  awarded^  1870, /or  furnishing  materials  at  the  harbor  at  South  Haven, 

Michigan, 


Contractor. 


G«orge  Hannahn 

6.  P.  Adama  &  Brother. 


Residence. 


South  Haven,  Mich 
Chicago,  HI 


$14  50 


I. 

§8 


oo 
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'Few,  If  an;,  (lab*  will  be  luad.       IT.  Dtenrt  WUM  bid  fiwdredglBg,  tlisp«r  ds;. 
1  K«  arcdglug  will  bo  lequlrvd. 

Abttract  of  oontraeli  anwitifir  iti^proeemtht  ofluarbor  at  South  Harm,  iliehlgmi. 


CosWKtora. 

KtMnofemtnit. 

Price. 

Q^fg^B^^b. 

13  by  19-liieh  hl!^l^k  oZbtr'.  fiJ^^Uhed.  fnmed.  t^. 

til  per  curd. 
I3»per«)id. 

4]  oeuu  per  pflUDiL 

fMiM&Tnudlng 

BDtend. 

Cleared. 

VmmU 

Tonnaire 

niiniber.. 

"J 

1« 

339 
1,700 

'tbs 

WO 
901 

'    4» 

w 

Ve-eto 

«omb«T.. 

4M 

31.  M4 

Wood , cot-U- 

hmeU- 

'Si 

Ulh....''.'.'."l 

ShlDglM 

Appke. 

J±Tr 

baiheli.. 

'iS 

GnlntDoopeciaed).... 

■■s 

&"■■"■■■■■■■•-■■■■■• 

.."v^i,^:. 

SSiiii..:-.:;:;:::::; 

Bll. 

KBPOBI  OF  OPEBATIOKa  AT  THE  HARBOR  AT  ST.  JOSEPH,  UICHiaAIf. 

As  soon  after  the  passage  of  the  act  approved  July  II,  1870,  makiDn: 
an  appropriation  for  tlie  improvement  of  this  harbor,  as  was  poasihle, 
advertisement  was  made,  inviting  proposals  for  extending  the  south 
pier,  and  on  September  6, 1870,  contracts  were  awarded  to  the  loweat 
bidders — R.  A.  Conolly,  fot  fumiBhiog  t\m\i6t,  v^^^^i  ^"^^  '^■iias.^^sA. 
doing  all  the  work;  Charles  FitisimmoBs,  toi  txixmsiccHi^  tt.wiR.s "w^^ 
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Messrs.  Peirce  &  Whaling  for  famishing  iron.  (See  abstract  of  con- 
tracts below.) 

The  contractor  for  furnishing  timber  and  piles  conld  do  nothing  more, 
owing  to  the  lateness  of  the  season,  than  to  get  oat  materials  in  readi- 
ness for  the  work  daring  this  season. 

The  following  is  the  amoant  of  materials  farnished  and  work  done, 
together  with  the  cost : 

1,190§  feet,  board  measure,  oak  timber,  at  39  dollars  per  thou- 
sand   $46  43 

12,703  feet  white-oak  piles,  at  14  cents  per  foot 1, 778  42 

9,453  pounds  of  drift-bolts,  at  3f  cents  per  pound 279  49 

5,158  pounds  of  screw-bolts,  at  4.8  cents  per  pound 247  58 

aOJ  cords  of  stone,  at  $10  45 316  11 

112  cords  of  slabs,  at  $2  83 316  96 

One  small  boat ^ 43  00 

For  driving  piles,  5,398J  feet,  at  22  cents  per  foot 1, 187  67 

For  superintendence 1, 113  83 

For  advertising 122  50 

Total 5,451  99 

On  hand  July  1, 1870 $383  26 

Appropriation  approved  July  11, 1870 15, 000  00 

Appropriation  approved  March  3, 1871 10, 000  00 

Total 25,383  26 

Less  amount  expended  during  fiscal  year 5,451  99 

Amoant  remaining  on  hand  July  1, 1871 19, 931  27 


After  due  advertising  and  opening  of  proposals,  a  contract  wa« 
awarded,  May  11, 1871,  to  R  A.  Conolly  for  furnishing  all  the  materials 
(except  iron)  and  all  the  work,  and  to  Messrs.  Parkhurst  &  Wilkinson 
for  iron,  under  the  appropriation  approved  March  3,  1871.  (See 
abstract  of  contracts  awarded,  at  end  of  report.)  Under  this  contract 
no  work  has  yet  been  done. 

The  amount  available,  together  with  the  work  already  done,  will 
extend  the  north  pier  450  feet.  This  work  will  be  finished  by  Novem- 
ber 1, 1871. 

There  will  be  necessary  some  refilling  of  both  north  and  south  piers 
next  season,  together  with  some  probable  repairs,  which  will  cost  about 
$3,000.    I  think  no  new  work  is  necessary  at  present. 

I  would  again  call  attention  to  the  position  of  the  railroad  bridge, 
which  renders  this  harbor  useless  as  one  of  refuge.  Its  position  is  shown 
on  the  accompanying  tracing.  The  pier  in  blue  shows  work  in  progress 
and  to  be  finished  this  year.  The  figures  on  other  portions  of  piers 
show  dates  of  construction. 

St.  Jo8ei)h  is  in  the  district  of  Michigan.  There  is  a  light-house  on 
keeper's  dwelling  of  sixth  order,  and  also  a  pier-light  on  end  of  finished 
south  pier,  which  light  was  built  last  autumn. 

I  have  the  honor  to  be,  very  respectfullv,  your  obedient  servant, 

F.  U.  FARQCTHAR, 
Captain  United  States  Engineers, 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers^  U,  S.  A, 
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*  InfDrnuil,  uid  not  oooaldared.  t  Per  foot 

AMract  of  contractt  awarded  for  impnminf  liarbor  at  St.  Joitph,  Michigan,  September,  IBTO. 


Contractor. 

Matom  of  oaptnxit 

Price. 

F  r     hltfronk    ll™ 

14  Di-nt*  pfi  linear  fool 

(37  liO  pi't'  M,  Ixisrd  meunn. 

»»9pfrM,Wrdmbiiiar6. 

N  ^percnrd. 

Felri:e&..WIuillng.... 

a«d  doing  Ihe  vork/or  improi'SDMiif  0/  Imrhor  at  St.  Joteph,  ilUhigan. 


CoaXnctot. 

N»tii«  o(  contract. 

Prtoo. 

C.A„U 

la  b;  13  Inch  pine  tlmher,  fnrnlobi^,  f^med,  d:c  .. 

<  by  8  Inch  oak  timber,  fnml.hed,  ftamed,  io 

WfiilP  mil  pHw 

41)  ri^DtK  ivr  Unemr  foot. 

W«h<«,diUTerea»twotk 
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Statement  of  veJuwU  entered  and  cleared  at  81,  JoeeplCe  Harbor ,  in  ti^  diitHct  of  MiMgam, 
ihowing  the  number^  tonnage^  crew9f  and  cargoes  during  the  ifear  1870. 


Entered. 


TesMls number . . 

Tonnage tons . . 

Crews  numbw.. 

Lumber M  feet . . 

Lath M.. 

Shingles M.. 

Stone cords.. 

Cool tons.. 

Plaster barrels.. 

Lime A. do 

Brick M.. 

Grain,  (not  specified) bnshels. . 

Flonr barrels. . 

Feed bags . . 

Pork barrels.. 

Merchandise packages. . 

Salt barrels. . 


665 

164, 0-23 

8,366 

1,311 

330 

841 

190 

lis 

870 

4,P27 

67 

8,584 

433 

81 

40 

45,813 

1,179 


Cleared. 


Vessela number.. 

Tonnage tons . . 

Crews number .  ^ 

Wood cords.. 

Kailroad-ties nnrober.. 

Lumber M  feet. . 

Potatoes bushels . . 

Flour barrels. . 

Apples do 

Apples bushels.. 

Fruit,  (not  specified) packages. . 

Strawberries bushels . . 

Berries,  (not  specified) do 

Cider barrels . . 

Vegetables packages. . 

Fish boxes.. 

Merchandise packages. 


676 

165.933 

8,918 

2,373 

34,435 
7.906 

10,571 
1,575 
6,954 
5,414 
6,900 
5,935 

15,999 

9 

5,517 

3.408 

19,685 


B12. 

United  States  Engineer  Office, 

Milicauk€€j  Wisconsin^  December,  1870. 

General:  I  have  the  honor  to  report  that,  in  compliance  with  letter 
dated  Office  of  the  Chief  of  Engineers,  Washington,  D.  C,  July  23, 
1870,  I  caused  a  surve}^  to  be  made  of  the  harbor  at  Alpena,  Mich- 
igan, and  would  respectfully  submit  the  following  report,  together  with 
one  tracing  showing  condition  of  harbor  before  any  work  of  improve- 
ment had  been  made,  and  one  tracing  showing  present  condition  of  the 
harbor,  together  with  a  plan  for  its  improvement. 

Alpena  is  situated  in  Alpena  County,  Michigan,  and  at  the  month  of 
Thunder  Bay  River.  Thunder  Bay  River  empties  into  the  bay  of  the 
same  name,  situated  on  the  west  shore  of  Lake  Huron. 

The  business  of  this  place  consists  principally  in  manufacturing  and 
shipping  lumber.  This  business  is  of  considerable  importance,  as  may 
be  seen  by  the  accompanying  table  of  exports. 

Thunder  Bay  is  an  excellent  natural  harbor  of  refuge,  and  is  much 
used  as  such  by  passing  vessels  during  easterly  storms,  and  no  necessity 
exists  for  any  improvements,  as  far  as  the  general  commerce  of  the  lakes, 
is  concerned. 

The  condition  of  the  mouth  of  the  river  before  any  improvements  had 
been  made  is  shown  on  the  accompanying  tracing  of  Thunder  Bay,  made 
in  the  office  of  the  United  States  Lake  Survey.  By  it  will  be  seen  that 
there  was  a  depth  of  water  of  7  feet  over  the  bar,  and  more  inside  the 
mouth  of  the  river.  In  18G5  the  legislature  of  Michigan  chartered  the 
Alpena  Harbor  Improvement  Company.  This  company  took  possession 
of  the  mouth  of  Thunder  Bay  River,  and  improved  it  by  binlding  piers 
and  dredging.  The  piers  are  founded  on  cribs  built  of  round  timber, 
sunk  with  stone,  an<i  a  superstructure  of  slabs.  I  have  been  informed 
that  the  amount  expended  by  the  company  was  about  $40,000. 

The«e  improvements  and  the  present  condition  of  the  harbor  i§  shown 
on  the  accompanying  tracing,  made  from  the  survey  ordered  by  act  of 
Congress  approved  July  11,  1870.  At  present  the  harbor  facilities  are 
ample.  It  may  be  questioned  whether,  for  even  local  purposes,  the 
improvements  made  were  economicaL 

The  only  storms  that  affect  at  all  the  vessels  lying  at  the  bridge  pier 
just  south  of  the  entrance  to  the  river,  are  from  the  southeast  and  east. 
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During  the  season  of  navigation  of  1867,  only  thirty  times  did  the  wind 
blow  from  the  east  hard  enough  to  make  a  sea  at  the  mouth  of  the  nver, 
and  of  these  thirty  storms  only  twelve  lasted  during  a  day,  so  that,  as  a 
rule,  vessels  could  load  and  unload  at  piers  built  out  into  the  bay. 

I  inclose  herewith  a  "  notice  to  masters  of  vessels,"  published  by  the 
Alpena  Harbor  Improvement  Company,  in  which  are  stated  the  ton- 
nage dues,  &c.,  to  be  collected  from  all  vessels  drawing  over  4  feet  of 
water.  Before  any  improvement  should  be  made  by  the  United  States 
some  arrangement  should  be  made  with  reference  to  the  rights  and 
claims  of  the  company. 

If  it  should  be  deemed  necessary  to  improve  this  harbor  I  would  pro- 
pose the  carrying  out  of  the  north  pier  803  feet,  and  filling  up  the  gap 
in  the  south  pier,  and  a  pier-head  crib  at  the  end  of  it.  The  piers  to 
consist  of  crib-work,  20  feet  wide,  except  the  pier-head,  which  wiU  be 
32  feet  wide. 

The  proposed  improvements  are  shown  in  red  on  accompanyii^  trac- 
ing.   The  following  would  be  the  probable  cost  of  the  work : 

For  88,962^  cubic  feet  pine  timber,  at  14  cents  per  foot $12, 454  75 

For  88,962^  cubic  feet  pine  timber  framing,  at  15  cents  per 

foot 13,344  37 

For  2,025  cords  of  stone,  at  $9  per  cord 18, 225  00 

For  110,100  pounds  iron  drift-bolts,  at  4  cents  per  pound  . .  4, 404  00 
For  3,152  pounds  iron  screw-bolts,  at  6^  cents  per  pound. . .  204  88 


Add  10  per  cent,  for  superintendence  and  contingencies. . 


48,633  00 
4,863  30 

53, 496  30 


This  estimate  may  be  increased  for  dredging.  No  estimate  for  dredging 
is  now  made,  as  it  is  hoped  that  when  the  piers  are  carried  out  the  shal- 
low places  alongside  of  Uie  piers  will  be  scoured  out  by  the  current  of  the 


nver. 


Alpena  is  the  collection  district  of  Port  Huron }  nearest  light-house  is 
on  Thunder  Bay  Island. 

Beport  of  the  exports  from  the  port  of  Alpena^  Alpena  County,  Michiganj  as  shoum  hy  the  loois 
in  the  custom-houae  office  at  said  port,  commenoing  May  1, 1870,  ending  September  30, 1870. 


Hcmths. 

Lumber. 

Lath. 

Shingles 

Pish. 

P<Mtt. 

Picket*. 

BoltB. 

May                        . .     . . 

FteU 

4,648,590 
7, 634, 146 
5, 151, 509 

9, 025,  mei 

6,079,000 

N09. 

805,600 
f  705, 000 
8,091.000 
3,740,000 
9,065,400 

Noi. 
3,009,500 
6,869,500 
8,466,000 
9,637,000 
5,800,000 

Paokoffes. 

Not, 

Am. 

Cofds. 

Jtme - 

70 
169 
971 
550 

1,971 
5,180 
2,599 

6,340 

8.600 
36.690 

33 

July ^ 

Augnat 

65 

SeutemlMr 

Total 

32,538,474 

10,007,000 

33,783,000 

1,760 

9,050 

51.530 

97 

I  have  the  honor  to  be,  very  respectfully,  youi:  obedient  servant, 

F.  U.  FARQUHAR, 
Captain  Corps  of  Engineers^  U,  8.  A. 

Brigadier  General  A.  A.  Humphbeys, 

Chief  of  Engineers  J  U.  8.  A.,  Washingtonj  D.  C. 
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B13. 

United  States  Engineer  Office, 

MilwaukeCj  TTwcorwrn,  November  11, 1870. 

General  :  I  have  the  honor  to  acknowledge  the  receipt  of  letter 
dated  Office  of  the  Chief  of  Engineers,  Washington,  D.  C,  September  20, 
1870,  directing  rae  to  make  such  an  examination  or  survey  (if  necessary) 
of  Mackinaw  City,  Michigan,  as  would  enable  me  to  make  a  project  and 
probable  estimate  of  cost  of  a  breakwater,  or  whatever  other  works.that 
may  be  required,  to  make  a  harbor  of  refuge  in  the  vicinity  of  Mack- 
inaw City. 

I  would  respectfully  report  that  I  have  made  a  careful  examination  of 
the  accurate  maps  furnished  by  the  lake  survey,  which  furnish  su&cient 
data  in  this  case  for  any  required  estimates. 

Mackinaw  City  is  situated  at  the  most  northerly  point  of  the  south- 
ern peninsula  of  the  State  of  Michigan,  and  is  near  the  west  end  of  the 
Straits  of  Mackinaw.  At  present  the  city  consists  of  a  few  houses,  the 
local  business  consisting,  for  the  most  part,  of  supplying  passing  vessels 
with  wood  and  shipping  the  same.  For  the  predicted  (by  the  owner 
of  the  land  thereabouts)  future,  I  refer  you  to  the  accompanying  memoir 
and  maps. 

At  present  there  is  not  local  importance  enough  to  justify  any  expend- 
iture of  public  funds  in  building  a  harbor  of  any  kind. 

By  an  examination  of  the  aoxjompanying  general  map  of  the  Straits  of 
Mackinaw,  it  will  be  seen  that  there  is  not  the  slightest  necessity  of  a 
harbor  of  refuge  at  this  point.  A  vessel  can  find  a  harbor  of  refuge 
&om  any  storm  in  one  of  the  many  harbors  furnished  by  nature  within 
a  few  miles  of  Mackinaw  City,  from  a  northeast  storm,  either  behind 
Bois  Blanc  Island  or  McGulpin-s  Point ;  from  a  southeast  gale,  on  the 
"west  side  of  Mackinaw  City  or  McGulpin's  Point;  from  westerly  gales, 
just  east  of  Mackinaw  City ;  and  from  northerly  storms,  behind  Bois 
Blanc  Island. 

Indeed,  the  Straits  of  Mackinaw  is  abundantly  provided  with  refuges 
for  vessels  in  stress  of  weather,  and  if  vessels  cannot  make  their  natural 
harbors,  much  less  could  they  find  their  way  behind  a  breakwater.  lu 
addition,  there  is  along  the  south  coast  of  the  straits  excellent  anchorage 
ground.  From  inquiry,  I  have  learned  that  the  principal  disasters  to 
vessels  in  this  locality  have  happened  during  foggy  weather,  or  during 
gales  accompanied  by  snowstorms. 

At  present  there  is  a  crib-dock  or  pier  constructed  at  Mackinaw  City 
on  the  east  side.  This  is  shown  on  the  owner's  map,  which  is  inclosed* 
On  the  same  map  is  shown  a  rough  delineation  of  the  proi)Osed  or 
desired  breakwater,  as  the  owner  of  the  land  thinks  is  necessary  Three 
miles  of  breakwater  is  proposed.  This  breakwater  should  be  35  feet 
wide  and  about  40  feet  high,  and  would  probably  cost  $3,369,875. 

Should  the  local  importance  of  Mackinaw  City  ever  justify  the  build- 
ing of  breakwaters  in  order  to  protect  shipping  lying  there,  they  should 
be  built  in  the  bay  to  the  east  of  the  point,  be  far  enough  from  shore  to 
allow  of  vessels  "  coming  to  ^  behind  them,  and  should  be  placed  so  as 
to  obstruct  as  little  as  possible  the  littoral  currents.  I  have  sketched 
on  the  accompanying  tracing  the  place  for  such  breakwater.  It  would 
be  composed  of  two  arms,  each  2,000  feet  long,  35  feet  wide,  and  aver- 
aging about  30  feet  high.  This  work  would  cost  about  $761,333  76. 
The  items  being  as  follows : 
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793,680  linear  feet  pine  timber,  (furnished,  framed,  bolted, 

and  cribs  placed,)  at  40  centfi  per  foot $317, 472  00 

1,374,240  pounds  of  iron  bolts,  at  4  cents  per  pound 54, 969  60 

26,640  cords  of  stone,  at  $12  per  cord 319, 680  00 

692,121  60 
For  contingencies,  add  10  per  cent 69, 212  16 

Total 761, 333  76 


,  The  estimate  for  timber  may  seem  high,  but  it  must  be  considered  that 
the  re-handling  of  much  stone,  and  great  inconveniences  from  the 
remoteness  of  the  place,  will  make  labor  expensive.  After  the  proposed 
system  of  light-houses  are  built,  there  can  be  no  necessity  for  any  artifi- 
cial harbors  in  the  straits  of  Mackinaw,  as  far  as  the  general  commerce 
of  the  lakes  is  concerned. 

I  have  the  honor  to  be,  very  respectfully,  vour  obedient  servant, 

F.  U.  FARQUHAR, 
Captain  Corps  of  Engineers  United  States  Army. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers  United  States  Armyj  Washington,  D.  C. 


APPENDIX  C  1. 

Beport  of  operations  at  the  improvement  of  St.  Mary^s  Falls  Canal  and  St. 
Mary'^s  River  for  the  fiscal  year  ending  June  30, 1871. 

Though  the  subject  of  awarding  the  contract  for  the  removal  of 
boulders  from  tfhe  St.  Mary's  River,  and  of  the  submission  and  approval 
of  a  project  for  improving  the  canal,  was  briefly  referred  to  in  my  last 
annual  report  dated  October  14, 1870, 1  include  herein,  in  order  to  make 
this  report  complete,  a  history  of  the  improvements  from  the  commence- 
ment of  the  fiscal  year. 

An  act  of  Congress  approved  July  11, 1870,  appropriated  the  sum  of 
$150,000  for  the  improvement  of  the  St.  Mary's  Falls  Canal  and  St. 
Mary's  River,  notice  of  which  was  received  from  the  Chief  of  ^Engineers, 
nnder  date  of  the  18th  of  July,  1870,  with  instructions  to  p^pare  and 
submit  a  project  of  operations  thereunder.  In  partial  compliance  there- 
with I  submitted  a  report,  with  form  of  advertisement  inviting  proposals 
for  the  removal  of  boulders  endangering  the  navigation  of  the  river  St. 
Mary's,  and  for  improving  the  west  channel  of  East  Neebish  Rapids, 
St.  Mary's  River,  but  subsequently  receiving  assurances  that  the  object 
of  the  appropriation  was  to  furnish  the  means  of  enlarging  the  prism 
of  the  canal  above  the  locks,  it  was  suggested  to  the  Chief  of  Engineers, 
on  the  11th  of  August,  1870,  that  if  the  case  was  so  understood  by  him 
to  disapprove  the  project  submitted;  recommending  at  the  same  time 
that  the  work  of  making  a  prism  of  given  dimensions  and  character, 
with  a  view  to  its  connection  with  a  new  channel  and  locks  alongside 
those  now  in  use,  be  let  by  contract  in  the  usual  manner. 

Receiving  instructions  from  the  Chief  of  Engineers  directing  that  the 
project  for  operations  upon  the  west  channel  of  the  East  Neebish  Rapids 
be  deferred,  and  the.advertisement  for  the  removal  of  the  boulder  rocks 
in  the  St.  Mary's  Biver  be  published  as  proposed,  the  publication  of  the 

11  E 
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advertisements  was  made  aeeordingly,  and  tbe  proposals  offered  opened 
on  the  9th  of  B4.i)rember.  Tlie  bid  of  W.  W.  and  E.  T.  Williams  to  do 
the  work  for  $4,800,  being  the  lowest,  was  accepted,  and  the  contract 
awarded  them  for  the  execution  of  the  work.  By  the  terms  of  the  con- 
tract the  contractors  were  to  furnish  all  appliances  and  do  all  the  work 
of  removing  obstructions  in  accordance  with  specifications.  The  work 
to  be  commenced  on  or  before  the  1st  day  of  October,  and  completion 
or  before  the  1st  day  of  December,  1870. 

No  accurate  surveys  having  been  made  at  any  of  the  localities  speijified, 
except  at  the  point  near  the  liead  of  Rains  Island,  it  was  found  at  some 
points  that  the  work  reipiired  to  effect  the  desired  improvements  largely 
exceeded  the  amount  anticipated. 

The  first  four  obstructions  consisted  of  boulders  and  earth,  and  were 
removed  by  dredging.  The  fifth  was  a  ledge  of  limestone  rock  lying  in 
its  natural  bed,  and  was  blasted  and  the  pieces  removed  by  a  diver. 

Operations  by  the  contractors  were  commenced  promptly  at  the  three 
localities  below  the  canal,  and  on  the  15th  of  October  an  inspection  of 
the  work  at  the  hust  two  points  specified  revealed  the  fact  that  the  least 
water  on  the  area  dredged  near  the  head  of  Kains  Island  was  13 J  feet, 
and  on  the  obstruction  near  the  lower  end  of  the  island,  16  feet  and  2 
inches.  Two  days  subsequently  a  further  inspection  of  the  work,  two 
and  one-fourth  miles  below  the  canal,  showed  a  least  depth  of  IC  feet ; 
the  water  being  in  each  case  a  few  inches  lower  than  in  September. 
.  These  rcvsults  being  reported  to  me  I  directed  the  resumption  of  the 
work  at  the  point  near  the  head  of  liains  Island.  This  shoal  was  found 
to  be  of  larger  extent  than  had  been  supposed,  and  much  more  work 
was  finally  (lone  than  had  been  contemplated  when  the  contract  was 
executed.  A  further  inspection  of  this  locality  was  made  November  23, 
(the  dredge  having  been  employed  there  nearly  two  weeks  after  the 
receipt  of  my  order  directing  the  resumption  of  work,)  resulting  in  the 
acceptance  of  the  work. 

The  two  localities  designated  above  the  canal  were  found  to  be  pro- 
jecting points  of  the  same  shoal,  and  of  much  larger  extent  than  that 
supposed.  The  work  Jit  these  points  was  inspected  and  accepted ;  the 
first  on  the  9th  and  the  last  on  the  27th  of  November,  and  the  contract, 
therefore,  completed  and  closed,  and  the  balance  due  thereon  paid  to 
the  contractors. 

The  amount  of  dredging  required  greatly  exceeded  all  the  estimates. 
The  contqpctors  performed  more  than  double  the  work  anticipated,  knd 
yet  the  entire  navigation  was  but  little  improved ;  though  what  was 
accomplished  was  directly  toward  that  end.  This  was  due  to  the  fact 
that  the  obstnictions  did  not  consist  of  detached  boulders,  as  originally 
represented,  and  upon  which  a  previous  report  and  estimat<3  were  pre- 
dicated, but  of  extensive  shoals  composed  of  boulders. 

In  accordance  with  instructions  from  the  Chief  of  Engineers,  a  project 
was  submitted  to  him  on  the  1st  of  Septeuiber,  1870,  with  a  view  to  the 
construction  of  new  lockage  alongside  that  existing,  and  the  excavation 
of  the  prism  of  the  ciinal  U)  a  certain  indicated  width  and  depth.  This 
was  approved  in  general,  but  subsequently  modified  specifications,  with 
'  a  report  on  the  subject,  were  also  submitted  for  approval,  for  so  much  of 
the  new  work  as  might  be  accomplished  under  the  appropriation  availa- 
ble,  involving  the  enlargement  of  the  prism,  as  well  as  the  construction 
of  a  revetment  wall  and  guard-gates.  This  modified  project  was  also 
approved,  and  after  due  advertisement  a  contract  was  entered  into, 
October  20,  1870,  with  Messrs.  Barker,  Williams,  and  Bangs,  the  lowest 
bidders,  for  the  prosecution  of  the  work.    The  contract  providing  for  the 
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enlargement  ol  the  prism  of  the  canal  by  excavation  ot  the  sides  and 
bottom,  so  that  when  the  revetting  walls  should  be  built  the  dimensions 
of  the  water-way  above  the  new  position  of  the  guard-gates  would  be  as 
follows : 

Feet.    laches. 

Width  at  coping  of  revetting  walls 102       6 

Width  at  surface  of  water,  5  feet  below  coping 100       0 

Width  at  13  feet  in  depth 93       6 

Width  at  20  feet  in  depth 73       6 

Depth  of  bottom  along  axis  of  canal,  and  for  36  feet  9 

inches  on  each  side  thereof,  measured  from  level  of  coping.      20       0 
Depth  at  46  feet  9  inches  on  each  side  of  the  axis,  measured 

from  level  of  coping 18       0 

Slope  of  sides  after  wall  ifs  built,  or  of  excavation,  where  it 

is  in  rock  for  18  feet  in  depth  below  coping,  3  inches  to  1 

foot- 
Slope  of  sides  from  above-named  limit  to  bottom  of  canfil, 

60  inches  to  1  foot. 

The  contract  also  embraced  the  construction  of  a  revetment  wjill,  and 
new  guard-gates,  the  latter  upon  the  plan  of  the  old  ones  and  to  be 
placed  in  position  at  least  700  feet  nearer  the  head  of  the  canal. 

The  contract  further  provided  that  the  contractors  should  receive  as 
full  compensation  for  the  work  performed,  upon  approximate  monthly 
estimates,  the  following  rates,  viz : 

For  rock  excavation $3  50  per  cubic  yard. 

For  gravel  excavation 80  cents  per  cubic  yard. 

For  revetting  wall 15  cents  per  cubic  foot. 

For  rebuilding  guard-gates,  $15,000. 

All  measurements  to  be  made  in  situ,  and  the  work  to  be  commenced 
on  or  before  the  20th  of  October,  1870,  and  completed  on  or  before  the 
Istdayof  July,  1871. 

The  plan  of  operations  for  the  winter  involved  the  removal  of  the 
guard-gate  to  the  new  position ;  the  deepening  of  the  water-way,  the 
removal  of  the  side  slopes,  and  the  revetment  of  the  sides  of  the  cut 
with  a  wall  of  stone ;  the  work  to  be  commenced  at  the  upper  entrance 
to  the  canal  and  continued  downward  until  the  appropriation  should  be 
exhausted. 

For  nearly  the  whole  distance  from  the  inner  end  of  the  south  pier  to 
the  guard-gates  the  rock  appears  above  the  water's  surface,  and  from 
the  inner  end  of  the  south  pier  westward  appears  to  have  a  slope  to  the 
westward  of  about  1  to  60.  The  rock  Is  Potsdam  sandstone,  red  and 
gray  in  alternating  strata,  and  of  very  variable  hardness,  some  so  soft 
as  to  be  removed  easily  with  a  pick  and  shovel. 

The  revetting  wall  was  to  be  founded  on  the  first  stratum  of  suitable 
rock  found  in  the  sides  of  the  excavation.  Below  the  base  of  the  wall 
the  face  of  the  rock  was  to  be  dressed  off  to  leave  a  smooth  and  uni- 
form surface. 

Contrary  to  expectation  it  was  discovered  that  the  excavation  would 
famish  but  little,  if  any,  stone  fit  for  use  in  constructing  a  revetting 
wall.  It  was  believed  that  a  sufficient  quantity  would  be  thus  obtained 
to  at  least  bring  the  walls  to  the  surface  of  the  water,  and  owing  to  the 
lateness  of  the  season  nothing  else  could  have  been  relied  upon.  Stone 
oonld  not  have  been  quarried  at  Sandusky  or  elsewhere  and  carried  to 
the  canal  before  the  close  of  navigation.  Under  these  circumstances  it 
was  necessary  to  modify  the  previously  adopted  plan  of  operations  by 
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postiK)iiing  the  removal  of  tbe.giiard-^ates  and  the  construction  of  the 
revetment  until  another  season,  and  substitute  for  all  of  the  revetment 
under  water,  timber  in  the  ordinary  form  of  cribs  instead  of  stone  as 
specified  in  the  contract,  provided  the  contractors  were  willing  to  put  it 
in  place  complete  at  a  price  no  greater  in  aggregate  than  a  stone  wall 
of  the  same  height  would  amount  to  at  the  contract  price.  This  plan 
being  approved  and  the  contractors  assenting  thereto,  the  speciticationa 
were  modified  accordingly. 

The  work  of  excavation  was  begun  the  latter  part  of  October,  the 
dredge  operating  on  a  shoal  projecting  into  the  channel  past  the  outer 
end  of  the  south  pier.  A  force  of  laborers  were  employed  removing 
the  old  slope  wall  from  the  tow-path  to  the  water's  sui-face,  commencing 
at  the  inner  ends  of  the  piers  at  the  head  of  the  canal,  working  east- 
ward and  ending  at  a  point  GOO  feet  above  the  guard-gates. 

A  dam  was  thrown  across  the  canal  at  the  inner  end  of  the  south 
pier,  but  it  was  impossible  to  make  it  perfectly  water-tight.  A  very 
considerable  amount  of  water  passed  around  the  north  end  of  the  dam 
through  a  thin  stratum  of  earth  lying  between  strata  of  rock  about  7 
feet  below  the  water-line.  Moreover  this  dam  hap])encd  to  be  placed 
over  one*  of  the  i)laces  shattered  some  distance  below  the  requisite 
depth  by  blasting  when  the  canal  was  built,  and  water  found  a  passage 
through  the  crevices  thus  maxle  in  the  rock  beneath. 

Much  difficulty  was  experienced  in  controlling  the  leakage,  and  on  this 
account  some  delay  attended  the  progress  of  the  work.  After  the  failure 
of  repeated  attempts  on  the  part  of  the  contractors  to  overcome  this 
trouble,  sufficient  machinery  for  pumping  was  procured  (some  of  it  car- 
ried overland  from  Detroit)  and  placed  in  operation  with  slow  but  ulti- 
mately successful  results.  It  consisted  of  a  12-inch  Holly  wrecking 
pump,  two  6-inch  lift  pumps,  one  4-inch  lift  and  force  pump,  and  three 
centrifugal  pumps ;  one  with  a  5-inch,  one  with  a  0-inch,  and  one  with  a 
10-inch  discharge  pipe.  Of  these,  two  of  the  centrifugal  pumps  proved 
the  most  efficient. 

During  December  and  a  portion  of  January,  however,  when  arrange- 
ments were  being  made  and  carried  into  effect  for  overcoming  the  leak- 
age, the  workmen  were  employed  in  removing  the  slopes  from  the  water- 
line  nearly  to  the  bottom  of  the  canal ;  in  the  meantime  the  water  leaJc- 
ing  through  the  dam  and  running  down  the  canal  rajndly  froze  and 
soon  covered  the  bottom  with  two  feet  of  ice. 

By  the  8th  of  January  the  slopes  had  been  removed  to  a  point  to  • 
which  it  was  estimated  the  appropriation  would  cover  the  cost  of  the 
completed  work. 

Excavation  above  the  dam  was  done  by  dredging.  For  300  feet  from 
the  outer  end  of  the  south  ])ier  inward,  the  dredge  completed  the  exca- 
vation, removing  the  rock  with  some  diffit^ulty,  but  east  of  this  area  the 
rock  was  generally  too  hard  and  the  strata  too  heavy. 

An  attempt  was  made  in  the  early  part  of  the  winter  by  the  contract- 
ors to  loosen  the  rock  for  dredging  l>y  using  a  heavy  chisel  weighing 
4,000  pounds,  fitted  in  leaders  like  the  hammer  of  a  pil(*-driver,  but  this 
I)roved  unsuccessful. 

The  excavation  below  the  canal  was  suspended  on  the  6th  of  May,  and 
the  removal  of  the  dam  commenced.  Before  the  evening  of  the  8th  an 
opening  had  been  made  sufficient  to  i>ermit  the  passage  of  vessels. 

After  the  oi)ening  of  navigation  the  dredge  was  employed  in  complet- 
ing the  removal  of  the  shoal  beyond  the  outer  end  of  the  south  pier, 
and  in  cleaning  up  some  small  ridges  of  loose  material  over  the  area 
dredged  between  the  piers. 
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The  entire  amouDt  of  excavation  to  June  30,  1871,  was,  of  rock, 
30,383.17  cubic  yards*,  of  gravel,  4,307.19  cubic  yards. 

During  the  fall  and  winter  I  caused  a  minute  survey  of  the  site  of  the 
canal  and  vicinity  to  be  made  and  a  map  of  the  same  transmitted  to  me 
by  Mr.  Alfred  Noble,  the  assistant  in  immediate  charge  of  the  improve- 
ment. 

A  daily  record  of  the  height  of  the  water  surface  above  and  below 
the*  locks  has  been  kept  by  my  direction,  and  reported  to  me  at  the  close 
of  every  month,  in  tabular  form.  A  diagram  indicating  the  results  ob- 
tained in  this  manner  has  been  prepared,  a  tracing  of  which  accompanies 
this  report. 

A  table  has  also  been  i)repared  showing  the  mean  elevation  of  the 
surface  of  the  water  above  and  below  the  locks  above  the  datum  plane 
of  the  survey  of  the  canal,  referred  to  (103.50  feet  below  the  miter-sill 
of  the  guard-gates)  for  each  month,  from  November,  1870,  to  June,  1871, 
inclusive,  and  the  mean  elevation  in  each  month  during  the  prevalence 
of  winds  fron>  each  quarter  of  the  compass.  Tliis  table  is  also  trans- 
mitted herewith. 

It  becoming  evident  that  the  first  appropriation  was  not  sufhcient  to 
keep  the  work  going  energeticlly  all  winter,  an  additional  Jtppropria- 
tion  of  $100,000  was  asked  for,  and  made  by  Congress  February  2, 
1871.  A  plan  for  the  expenditure  of  the  same,  if  granted,  had  been 
submitted  to  the  Chief  of  Engineers,  January  28, 1871.  It  consisted  of 
a  proposition  to  continue  the  work  of  improving  the  prism,  following 
the  plan  already  approved,  and  to  employ  the  same  contractors  at  the 
rates  named  in  their  contract.  This  proposition  was  ap{)roved  February 
3,  1871,  with  the  understanding  that  a  new  contract  be  entered  into ; 
and  accordingly  an  agreement  was  made  with  Messrs.  Barker  &  Wil- 
liams, two  of  the  contractors,  for  continuing  the  work  at  the  same  prices 
under  the  temporary  appropriation  referred  to,  Mr.  Bangs  withdrawing 
from  the  firm.  The  1st  of  May,  1872,  was  fixed  as  the  limit  of  the  liew 
contract. 

By  act  of  Congress,  approved  March  3,  1871,  the  further  sum  of 
$250,000  was  appropriated  for  the  improvement  of  the  canal  and  river. 
It  being  deemed  the  most  desirable  to  expend  this  amount  in  the  con- 
struction of  the  new  locks,  plans  and  specifications  were  at  once  com- 
menced, both  for  a  system  of  two  locks,  each  80  feet  by  400  feet,  and  a 
single  lock  to  overcome  the  diflference  of  level  at  one  lift,  the  horizontal 
dimensions  to  be  80  feet  by  400  feet.  The  work  of  preparing  these 
plans  has  progressed  ever  since,  but  in  view  of  the  great  amount  of 
money  involved  in  the  work  which  they  are  to  illustrate,  much  more 
time  and  careful  study  have  been  devoted  to  their  preparation  than 
would  have  been  under  ordinary  circumstances.  I  feel  that  the  mag- 
nitude and  importance  of  the  work  demand  this  care  and  delibera- 
tion ;  hence  the  plans  are  yet  in  an  unfinished  state. 

Authority  was  granted  by  the  Chief  of  Engineers,  April  22, 1871,  to 
extend  the  contract  with  Messrs.  Barker,  Williams  &  Bangs,  which 
expired  July  1,  1871,  to  July  1, 1872.  This  extension  was  made  because 
certain  portions  of  the  work  could  not  be  done  before  another  winter, 
owing  to  the  utter  impossibility  of  procuring  the  requisite  matenals, 
due  to  no  fault  upon  the  part  of  the  contractors,  who,  as  well  as  the 
agents  of  the  United  States,  expected  to  obtain  the  materials  from  the 
excavation  of  the  canal  itself,  but  were  disappointed.  The  deferred 
work,  except  obtaining  and  preparing  the  materials,  can  only  be  done 
when  the  water  is  out  of  the  canal,  and  is  therefore  necessarily  thrown 
into  another  season. 
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The  work  thrown  over  is  the  revetment  of  the  sides  of  the  canal,  and 
the  ifemoval  and  rebuilding  of  the  guard-gates.  The  latter  could  easilj 
have  been  removed  from  their  present  position,  but  could  not  have  been 
rebuilt.  I  therefoi*e  directed  that  they  should  not  be  disturbed,  since 
the  safety  of  the  locks  and  indeed  tlie  entire  canal  would  surely  have 
been  imperilled  thereby. 

The  approved  i)lan  for  the  enlargement  of  the  prism  and  a  new  sys- 
tem of  lockage  requires  jaud  additio\ial  to  the  original  grant,  as  well 
as  the  purchase  of  several  lots  at  the  lower  end,  now  belonging  to  indi- 
viduals. The  latter  are  required  to  effect  an  entrance  into  the  new 
locks,  and  must  be  acquired  before  any  work  upon  them  is  done,  since 
the  excavation,  to  be  carried  on  with  the  greatest  economy,  must  be 
begun  at  the  extreme  lower  end,  and  be  carried  thence  into  the  lock 
pit. 

Accordingly  I  wrote  {his  excellency  the  governor  of  Michigan  the 
following  letter : 

Detroit,  Micdigan,  January  27, 1871. 

Sir  :  I  respectfully  invite  tlie  attention  of  your  excellency  to  the  necessity  of  taking 
steps  to  secure  right  of  way  for  the  improvement  of  the  St.  Mary's  Falls  Caual,  nowim 
progress.     , 

Yesterday  an  additional  appropriation  of  $100,000  passed  the  United  States  Senate, 
available  for  immediate  expenditnre.  Should  the  House,  as  it  doubtless  will,  at  ono6 
pass  the  same  bill,  and  Congress  follow  this  with  an  appropriation  of  $500,000  avail- 
able after  the  Ist  of  July  next,  the  work  can  be  pushed  with  great  energy.  Bnt 
nothing  can  be  done  beyond  the  limits  of  the  present  grant  withdut  first  acqoiring  the 
right  of  way,  or  rather  the  ownership  in  fee  of  the  land  required.  This  is  absolutely 
essential,  and  unless  steps  are  taken  at  once,  I  greatly  fear  delay  from  this  source. 

The  legislature  of  Michigan,  now  in  session,  could  readily  pass  any  law  that  maT 
be  required.  It  is  possible  that  the  laws  of  Michigan,  now  in  force,  provide  for  buca 
cases:  When  the  United  States  purpose  spending  over  a  million  of  dollars  npon  thia 
improvement,  so  important  to  the  interests  of  Michigan,  surely  there  can  be  no  hesita- 
tion concerning  any  legislation  which  may  be  necessary  to  give  fuU  effect  to  the  inten- 
tion of  the  Oeneral  Government. 

In  case  any  legislation  is  necessary  I  might  refer  to  the  present  laws  of  the  State, 
providing  for  the  condemnation  of  private  property  for  light-house  purposes,  and  ces- 
sion of  jurisdiction  over  such  property,  as  affording  a  convenient  basis  upon  which  to 
frame  laws  to  cover  this  special  case. 

I  am,  sir,  with  great  respect,  your  obedient  servant, 

O.  M.  POE, 
Major  of  Engineers. 

His  Excellency  H.  P.  Baldwin, 

Governor  of  Ilickigan,  President  Board  of  Control. 

To  this  communication  the  governor  replied  as  follows : 

State  of  Micuioan, 
Executive  Office j  Lansing f  February  2, 1871. 

Dear  Sir  :  I  am  in  receipt  of  yours  of  January  27,  relative  to  the  right  of  way 
for  Sault  Ste.  Marie^s  Canal. 
The  State  holds  400  feet  of  land  for  the  whole  length  of  the  canal.    Will  your  im- 

?rovement  cover  more  than  this  width  t    If  not  I  presume  no  actioy  will  be  required, 
lease  advise. 

Very  respectfully,  yours, 

H.  P.  BALDWIN, 
General  O.  M.  Poe,  Detroit, 

An  act  drawn  by  the  attorney  general  of  the  State  was  passed  by  the 
legislature,  and  duly  approved  by  the  governor.  But  this  act  only  pro- 
vides for  the  seizure  of  the  required  lands  by  the  State  of  Michigan, 
and  makes  no  provision  for  their  transfer  to  the  United  States. 

Desiring  to  expedite  the  aquisition  of  the  additional  lands,  I  wrote  the 
following  letter  : 

Detroit,  Michigan,  May  12, 1871. 

Sib  :  I  have  very  respectfully  to  inquire  what  steps,  if  any,  are  being  taken  W 
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ftcqnire  title  to  the  additional  land  needed  in  the  enlargement  of  the  Saint  Mary's  Falls 
Canal.  Also,  whether  it  is  the  intention  of  the  board  of  control  to  proceed  farther  in 
the  matter ;  and  if  not,  the  present  status  of  the  negotiations,  to  the  cud  that  theUuited 
States  may  act. 

Very  respectfully, 

O.  M.  POE, 
Major  of  Engineers  and  Brevtt  Brigadier  General,  U.  S,  A. 
His  Excellency  H.  P.  Baldwin, 

Governor  of  Michigan  and  Fretndent  Board  of  Control  Detroit. 

And  the  next  day  received  the  following  reply,  from  which  it  is,  seen 
that  action  is  postponed  until  after  the  30th  of  June,  the  date  upon 
which  this  report  closes.  The  subsequent  action  of  this  matter  will  be 
made  the  subject  of  a  special  report : 

Sta'Ie  of  Michigan, 
Executive  Office,  Detroit,  May  13, 1871. 

Dear  Sir  :  In  reply  to  yours  of  May  12, 1  have  to  state,  that  the  legislature  at  its 
recent  session  passed  an  act  authorizing  the  governor  to  appoint  a  commission  of  three 
persons  to  condemn  such  lands  as  may  oe  needed  for  the  eulargement  of  the  St.  Mary's 
Falls  Ship  Canal ;  hefore  this  can  he  done  it  will  he  necessary  that  I  receive  official 
notice  that  lands  are  required  for  that  purpose,  accompanied  with  a  plat  and  description 
of  the  lands  wanted.    On  receiving  such  notice  and  plat,  action  will  be  taken. 

I  am  expecting  to  be  absent  for  a  few  weeks,  and  early  in  July  to  visit  the  canal,  at 
which  time  the  commission  can  be  appointed  if  so  desired. 
Very  respectfuUy, 

H.  P.  BALDWIN. 

General  O.  M.  Poe,  Detroit. 

Under  date  of  the  16th  of  June  I  called  the  attention  of  the  con- 
tractors to  the  fact  that  no  sufficient  examinations  had  been  made  for 
the  purpose  of  determining  the  extent  and  character  of  the  coffer-dams, 
which  they  propose  to  use  for  next  winter's  work,  and  that  it  would  prob- 
ably be  necessary  to  cut  a  channel,  at  least  on  the  back  of  the  north 
pier,  to  be  filled  with  water-tight  material,  in  which  case  the  work  should 
be  taken  in  hand  at  once,  and  that  the  clay  and  other  material  required 
for  this  dam  should  also  be  obtained,  and  put  upon  the  ground  at  as 
early  a  day  as  practicable,  to  the  end  that  no  delay  might  take  place  in 
getting  the  dam  in ;  that  in  fact  a  considerable  portion  of  the  dam 
might  be  put  in  before  the  close  of  navigation. 

Their  attention  was  also  invited  at  the  same  time  to  the  necessity  for 
having  upon  the  spot,  where  needed,  the  timber  required  for  rebuilding 
the  revetment. 

Acting  upon  these  suggestions,  the  work  of  delivering  the  stone  and 
timber  was  taken  in  hand  without  delay  and  is  now  in  progress.  Opw- 
ations  during  July  and  August  have  consisted  entirely  in  the  delivery 
of  this  material. 

The  following  shows  the  present  financial  condition  of  the  improve- 
ment : 
Amount  available  July  1, 1870,  $ . 

AMOUNTS   UNDER  CONTRACT. 

Amount  appropriated  July  11,  1870 $150, 000  00 

Amount  appropriated  February  2, 1871 100, 000  00 

Total 250,000  00 

Amount  expended  from  July  1, 1870,  to  July  1, 1871 108, 318  41 

Balance  (all  of  which  is  under  contract) 141, 681  59 
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Amount  appropriated  Marcli  3,  1871,  bnt  not  yet  under 
contract $250, 000  00 

Amount  avaCable  July  1, 1871 391, 681  59 


Amountrequired  for  the fiscalyear  ending  June30, 1873 884,977  08 


The  balance  of  $141,081  59,  on  hand  at  the  beginning  of  the  present 
fiscalyear,  includes  $10,978  67,  being  aggregate  amount  of  percentage 
retained  from  payment  made  to  contractors  from  time  to  time  in  accord- 
ance with  the  terms  of  their  contract,  and  the  materials  already  deliv- 
ered (timber  for  revetment  and  stone  for  guard-gate  walls)  cover  some 
portion  of  this  balance,  but  are  not  to  be  i)aid  for  until  placed  in  the 
work. 

No  attemi)t  is  made  to  give  statistics  concerning  the  importance  of  * 
this  work,  as  it  is  so  well  known.  Suffice  it  to  say  that  nothing  can 
pass,  by  water,  between  Lake  Superior  and  the  lower  lakes  without 
passing  through  this  canal.  The  commerce  interested  is  tbe  entire 
traffic  by  vessels  between  Lake  Superior  and  the  other  lakes,  and  large 
as  it  now  is,  will,  as  the  Northern  Pacific  and  other  railroads  having  a 
terminus  upon  Lake  Superior  are  extended,  rapidly  and  greatly  increase.  * 

In  naming  an  amount  to  be  appropriated  at  the  next  session  of  Con- 
gress, I  am  guided  by  the  estimated  cost  of  the  new  system  of  lockage, 
which  is  $884,977  08.  It  is  of  importance  that  this  entire  amount 
should  be  appropriated  in  one  item,  in  order  to  put  the  work  under  one 
contract.  To  appropriate  it  by  piecemeal  may  throw  the  work  into  the 
hands  of  different  contractors,  thus  securing  the  most,  work  at  the  max- 
imum of  cost.  The  appropriation  of  the  whole  amount  at  one  time  will 
greatly  reduce  all  incidental  expenses  and  reduce  the  time  before  com- 
pletion to  a  minimum. 

I  feel  as  though  I  could  not  i>ress  this  matter  too  earnestly ;  and  I 
fluiiier  desire  to  say  tha|;  I  have,  in  the  estimate,  left  no  margin  for  re- 
duction ;  even  if  only  $50,000  be  taken  off,  I  doubt  whether  enough 
would  be  left  to  accomplish  the  object. 

All  of  which  is  respectfully  submitted. 

O.  M.  POE, 
Major  of  Engineers  and  Brevet  Brigadier  Oetieral,  V.  8.  A. 
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Custom  House,  Marquette,  Michigan, 

Collector's  OffioCy  October  10,  1871. 

Sir:  In  reply  to  your  comiuuDication  of  Jnne  15tli,  I  have  the  honor  to  report: 

1st.  That  the  total  amount  of  revenue  collect^^d  in  the  district  of  Superior  for  the 
fiscal  year  ending  Jnne  30,  1871,  was  $8,467  43. 

2d.  The  amount  of  revenue  collected  at  the  port  of  Sault  Ste.  Marie  during  the  same 
time  was  about  $3,000. 

3d.  In  reply  to  your  further  inquiry  as  to  the  amount  of  commerce  and  navigation 
"which  will  be  benefited  by  the  proposeil  improvement  of  the  St.  Mary's  Canal  and 
River,  I  respectfully  submit  herewith  two  stiitistical  tables  as  answering  your  inqairj 
in  two  ways:  Ist.  By  exhibiting  in  Table  A  the  actual  tonnage  employed  in  the  com- 
merce which  passed  through  the  canal  for  a  series  of  years ;  Ha,  By  exhibiting  in  Table 
B  the  two- particular  interests  which,  up  to  the  present  time,  have  formed  the  basis  for 
nearly  all  the  commerce  of  Lake  Superior  that  passes  through  the  canal,  themagnitnde 
of  which  is  shown  in  Exhibit  A. 

A  reference-  to  Exhibit  A  will  show  that  the  growth  of  the  commerce  passing  throagk 
the  canal  has  been  not  only  rapid  but  constant,  mch  year  shows  a  large  gain  over  the 
previous  year.  In  view  of  the  activity  in  railroad  construction  now  characterizing 
lines  terminating  at  the  head  of  Lake  Superior,  aifording  to  the  already  settled  portions 
of  the  Northwest  a  new  and  cheaper  outlet  for  its  surjilus  products  and  opening  new 
territory  of  the  most  attractive  character,  it  is  fair  to  presume  that  the  annual  increase 
of  the  tonnage  passing  tlirough  the  canal  will  for  some  years,  at  least,  be  maintained 
if  not  greatly  augmented. 

Table  B  also  exhibits  a  marvelous  development  of  the  mining  industries  of  Northern 
Michigan ;  and  in  c<)nsideriDg  this  exhibit  one  should  bear  in  mind  a  few  facts  which 
are  not  apparent  on  its  face,  and  to  the  general  observer  may  be  unknown,  as,  for 
instance :  During  the  year  1870,  nearly  one-third  of  all  the  iron  and  three-fourths  of 
all  the  copper  pn^duced  in  the  whole  United  States  was  taken  from  the  mines  of  Lake 
Superior,  the  principal  commercial  outlet  for  which,  is  through  the  canal. 

There  are  more  than  two  hundred  blast-furnaces,  rolling-mills,  and  other  iron  works 
located  in  the  States  of  Michigan,  Wisconsin,  Ulinois,  Indiana,  Ohio,  Pennsylvania, 
and  New  York,  which  are  dependent,  in  whole  or  in  part,  upon  the  mines  of  Lake 
Superior  for  their  supply  of  ore.  The  area  of  country  over  which  this  ore  is  carried 
is  almost  continental  in  extent,  embracing  not  only  aU  the  great  bituminous  coal  fields  of 
the  West,  but  also  the  anthracite  region  of  the  East. 

In  my  opinion  a  half  a  million  dollars  would  have  been  saved  to  the  consumer  of 
iron  during  the  year  1870  upon  the  single  item  of  lake  transportations  on  iron  ore,  had 
the  canal  permitted  the  passage,  full  loaded,  of  the  largest  class  of  vessels  navigating 
the  lower  lakes. 

The  rei>ort  of  the  superintendent  of  the  canal  for  four  and  a  half  months,  two-thirds 
of  the  present  season,  shows  an  increase  of  tonnage  over  same  time  of  1870  of  about 
25  per  cent.,  nearly  all  of  which  is  to  be  attributed  to  the  new  trade  brought  to  the 
head  of  the  lake  by  the  Lake  Superior  and  Mississippi  Railroad  and  the  Northern 
Pacific.  In  view  of  present  fads,  speculation  as  to  the  future  trade  which  is  to  be  poured 
into  Lake  Superior  by  this  highway  for  the  world  is  uncalled  for. 

That  the  time  has  passed  when  the  St.  Mary's  Falls  Canal,  as  originally  constructed, 
can  serve  the  wants  of  commerce,  is  painfully  felt  by  those  engageu  in  navigation. 

An  emergency  already  exists,  and  the  proposed  improvements  should  be  hastened 
forward  to  completion  at  the  earliest  moment  practicable. 
Very  respectfullv,  yours, 

HIRAM  A.  BURT, 

Collector 

General  O.  M.  Poe, 

Detroit  J  Michigan, 
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Year. 

No.  paaaagea. 

t™.^. 

■InjDDe,  Vif  thill  v«ar,|  thm  ont  of  the  four  sbipplnK  docks  HI  MiiTqn«tl«  «««  deatroyed  If  Are 
ctillDC  off  the  flKllilies  fur  shliipina  ore,  anil  ilanuElnE  Kriangly  thu  tiualuMS  of  that  year. 
tTbclBCTSMeorerlhe  year  intvWg  iaabuut  33)  gwr  cent. 


*  Ymf  of  the  doae  of  the  war. 
The  average  annual  rate  of  iocreaae  of  tbe  iron  bnaiuesg  f< 
ITie  rate  of  increase  for  1870  over  1869  is  331  per  cent. 
E*tiinated  product  of  ISTl  1,000,000  toon. 


a  years  U  45  per  cent. 


XMe  $kau!inf)  the  aggregate  tonnage  of  veenls  and  ateameri 
for  each  aonih  from  Mag  to  September,  in 

MSKiHO  SI.  Mar^t  FalU  Canal 
870  and  1871. 

Month.                                              Tonnage  1870. 

Tonnage  1871. 

jS*:::: ::::;:::;:::;;::::;;::::::  ":":::";■"":":::::: 

116,566.6 
131, 362.5 
106,662.3 

96,529.0 

123,565.49 

115;  056,93 

Sa^ember 

103,490.40 

534, 361 JJ 

The  increase  for  1B71  is  20,410.65  tons.  There  is,  however,  a  dccroase  iu  the  namber 
9t  veaeeU,  the  nnmber  locknl  tbronRh  in  1870,  np  to  October  19,  being  1580,  against 
1366  for  the  present  year.  This  comparison  shows  that  the  vessels  now  passing  are  of 
ft  larger  claaa  than  those  heretofore  in  ose  for  this  trade. 
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United  States  Engineer  Office, 

Detroit  J  Michigariy  Atigust  25  j  1871. 

General  :  By  act  of  Congress  approved  March  3, 1871,  the  sum  of 
$10,000  was  appropriated  "  For  improvement  of  Cheboygan  Harbor, 
Michigan,''  and  (on  the  14th  of  March  the  work  was  as^gned  to  my 
charge. 

At  this  early  dato  lake  navigation  had  not  opened,  and  nothing  more 
was  tlien  done  than  to  ask  for  maps  and  rcjiorts ^previously  made  by 
otitier  officers,  and  to  write  to  certain  citizens  of  Cheboygia.n  for  the  pur- 
pose of  getting  some  expression  of  opinion  as  to  the  best  manner  of 
expending  a  sum  so  utterly  inadequate  to  the  makmg  of  any  valuable 
improvement.  , 

After  due  consideration  I  submitted  the  following  project. 

Detroit,  Michigan,  JpriJ  10, 1871. 

Sir:  Tbe  appropriation  of  $10,000  ni ado  by  act  of  Congress,,  approved  March,  3, 
1871,  *'  For  improvt*mont  of  Cheboygan  Harbor,  Michigan,"  being  utterly  inadequate 
to  make  the  improvements  snggested  in  the  report  of  Captain  F.  U.  Farquhar,  corps  of 
engineers,  dated  December,  lrt70,  and  which  I  approved,  I  propose  that  it  be  expended 
toward  that  project  by  dredging  within  the  limitst^rescribed  by  Captain  Farquhar  for 
tbe  east  and  west  piers  as  follows : 

"  Make  the  west  lino  of  the  cutting  parallel  with  the  west  line  of  the  west  pier,  and 
twenty-one  feet  from  it." 

"Make  the  width  of  th©  cutting  at  top,  in  shoalest  water  100  feet  wide." 

"  Make  the  depth  9  fe^^t  at  stage  of  survey  of  Augnst,  1870." 

''Make  the  bottom  of  the  cut  50  feet  wide  throughout,  sloping  the  sides  to  conform, 
to  these  dimensions. 

"  Begin  the  dredging  in  9  feet  water  and  work  inward." 

And  I  submit  herewith  the  form  of  an  advertisement,  inviting  proposals  for  the 
work,  which  if  approved,  I  have  to  request  may  be  forwarded  to  the  chief  clerk  of  the 
Wax  Department  for  approptiate  action. 

I  propose  to  fill  up  this  Arm  so  as  to  give  full  thirty  days'  notice  of  the  time  at 
which  bids  will  be  opened. 

Very  respectfully,  your  obedient  servant, 

O.  M.  FOE,  Major  of  En^neen. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers,  U,  S.  A,,  Washington,  D,  C. 

This  project  was  approved  by  the^  Chief  of  Engineers  on  the  14th  of 
April,  and  proposals  for  the  work  were  invited,  the  bids  to  be  opened 
on  the  24th  of  May. 

The  following  is  an  abstract  of  the  bids  opened  on  that  day  together 
with  correspondence  relating  thereto. 

Detroit,  Michigan,  Jfay  26, 1871. 

General:  I  have  the  honor  to  transmit  herewith  an  abstract  of  proposals  for 
dredging  at  the  harbor  of  Cheboygan,  Michigan,  opened  at  3  o'clock  p.  m.  on  Wed- 
nesday, the  24th  instant,  in  accordance  with  advertisement  dated  April  20,  1871. 

I  also  inclose  a  copy  of  correspondence  with  ^Ir.  Charles  Fitzsimons,  relating  to 
•  his  proposal,  which  did  not  specify  whether  the  price  named  by  him  was  for  material 
measured  in  scows  or  in  bank.  Yon  will  perceive  tliat  he  leaves  it  discretionary  witii 
me  to  determine  the  manner  in  which  the  material  shall  be  measured;  and  I  have 
accordingly  ent-ered  his  bid  in  the  abstract  as  being  pur  cubic  yard  measured  in  bank. 
His  proposal  being  the  lowest,  I  therefore  respectfully  recommend  its  acceptance,  and 
that  I  he  authorized  t«  enter  into  a  contract  with  hin\  fi>r  the  execution  of  the  wprk. 
Ver>'  respectfully,    . 

O.  M.  POE, 
Major  of  Engiuens  and  Brertt  Brigadier  Generml,  U.  S.  A, 
Brigadi«»r  General  A.  A.  Humphrkyh, 

Chief  of  Engineers,  U.  S.A,,  IVoMhington,  D.  C. 
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Abstract  qf  propoeals  for  dredging  at  ike  harbor  of  Cheboygan f  Mtchigariy  opened  at  3  c^elock 
p.  m.f  Wednesday^  the  24i^  day  of  May,  1871,  in  accordance  with  advertisement^  copy  here- 
with. 


Bidders*  names. 


C.  FitzsimoQS,  Chicag:o,  111 

James  Roberts,  Chicago,  111 

Caskin  &  Stickney,  East  Sagiuaw,  Mich 

£.  T.  Williams  &  Co.,  SaiUt  Ste.  Marie,  Mich. 

Thomas  M.  Hnbbell,  East  SsL^inaw,  Mich 

Alanson  Bodge,  Fulton,  N.  Y. 


Cents. 
30 
40 
42 
45 
40 
50 


KB 
II 


Cents. 


29 

28 
34 
30 

38 


Jnne 15 
June  24 
June  20 
Jnne  10 
June  25 
June  20 


October  30 . . 
October  24 . . 
November  1 . 
September  10 
December  1 
November  1 


Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 


O.  M.  POE, 
Major  of  Engineers  and  Brevet  Brigadier  OeneraJy  U.  8.  A. 

Detroit,  Michigan,  May  26, 1871. 


Detroit,  Michigan,  May  24, 1871. 

Sir:  Yoar  bid  for  dredging  at  Cheboygan,  Michigan,  fails  to  state  whether  the 
material  is  to  be  measured  in  the  bank  or  in  scows.  Flease  inform  me  at  once.  I  will 
wait  until  the  morning  of  the  27th  instant  for  your  reply. 

All  the  other  bidders  have  named  a  price  ror  the  dredging  measured  in  the  bank, 
and  another  price — the  measurement  to  be  made  in  scows. 
Very  respectfully, 

O.  M.  POE, 
Major  of  Engineers  and  Brigadier  General^  U.  S.  A. 
Mr.  Charles  Fitzsimons, 

'J7  Union  Building,  corner  La  SalU  and  Washington  Street,  Chigago,  Illinois. 


Chicago,  May  25, 1871. 

General:  Your  letter  of  the  24th  ultimo,  relating  to  dredging  Cheboygan  Harbor, 
is  this  moment  received. 

In  reply  1  would  state  that  my  bid  was  30  cents  per  cubic  yard,  expecting  the 
measurements  to  be  made  by  the  en^neer  officer  in  charge  in  any  maimer  he  pleased. 
I  am,  genera],  very  respectfully,  your  obedient  servant, 

CHARLES  FITZSIMONS. 
Major  O.  M.  Poe, 

U,  S,  Engineers,  and  Brevet  Brigadier  General,  U,  S.  A,,  Detroit,  Michigan, 

« 

Under  date  of  the  3l8t  of  May,  1871,  the  Chief  of  Engineers  author- 
ized me  to  accept  the  bid  of  Mr.  Charles  Fitzsimons,  whereupon  I 
notified  him  of  the  fact, 

Detroit,  Michigan,  June  8, 1871. 

General  :  A  Mr.  Kimball,  representing  himself  as  an  agent  of  Charles  Fitzsimons, 
of  Chicago,  (whose  bid  for  the  work  at  Cheboygan  has  been  accepted,)  having  in  his 
possession  the  contracts  for  the  dredging  at  Cheboygan,  called  upon  me  a  few  minutes 
ago,  and  after  exhibiting  the  contracts,  began  to  make  inquiries  concerning  the  char- 
acter of  the  material  to  be  removed,  and  expressed  a  desire  to  have  the  specifications 
modified  so  as  to  classify  the  material;  with  a  view,  as  I  understand  it,  to  obtain  dif- 
ferent prices  for  different  kinds  of  material,  though  neither  my  advertisement  nor  Mr. 
Fitzsinions's  bid  contemplated  anything  of  the  kind.  I  once  declined  to  hold  any  con- 
versation upon  the  subject  with  any  but  the  principal,  Mr.  Fitzsimons. 

Inasmuch  as  Mr.  Kimball  failed  to  leave  the  contracts  (which  I  have  reason  to 
believe  were  duly  signed  and  executed)  with  me,  but  carried  them  away  with  him,  I 
infer  that  it  is  the  intention  of  Mr.  Fitzsimons  to  decline  the  award.  This  is  without 
excuse,  as  I  stood  ready  at  any  and  aU  times,  previous  to  the  opening  of  the  bids,  to 
give  to  all  applicants  whatever  information  was  in  my  power,  and  aU  the  bidders, 
except  Mr.  I'itzsimons,  did  make  inquiry  concerning  the  work  to  be  done.     I^haa 
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donbts  as  to  the  character  of  his  bid  at  the  time  it  was  opened,  bat  considered  l^at  I 
had  no  right  to  act  upon  them.  Before  recommending  its  acceptance,  however,  I  wrote 
to  him  for  an  interpretation  of  his  bid,  and  transmitted  to  tne  Chief  of  Engineers  a 
copy  of  the  correspondence  with  the  abstract  of  bids.  The  bid  of  Fitzsimons  was 
much  more  advantageous  to  the  United  States  than  any  other,  and  I  therefore  recom- 
mended its  acceptance. 

K  Mr.  Fitzsimons  fails  now  to  enter  into  contract,  it  will  cause  delay  and  serious 
inconvenience.  I  report  the  foregoing  facts  at  this  time  with  a  view  to  an  application 
for  authority  to  proc^jcd  against  Mr.  Fitzsimons,  in  case  he  does  not  complete  the  con- 
tracts within  the  specified  fifteen  days  from  the  date  upon  which  he  was  notified  that 
bis  bid  was  accepte«l. 

Since    Mr.  Kimball's  interview  with   me  I  have   written  to  Mr.  Fitzsimons,  and 
inclosed,  herewith,  a  copy,  of  my  communication. 
Very  respectfullv,  vour  obedient  servant, 

'  "    ^  CM.  POE, 

Major  of  EngineerSy  and  Brevet  Brigadier  General^  U.  8.  A. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  EngineerHj   U.  S.  A.j  Washingtorij  D.  C. 


Brigadier  General  A.  A.  Humphreys, 

Chief  of  EngineerSj  Waahingtonj  D.  C. 

General:  In  addition  to  abstract  of  bids  for  dredging  at  Cheboygan  Harbor, 
Michigan,  and  copy  of  explanatory  correspondence  with  Mr.  Charles  Fitzsimons,  of 
Chicago,  transmitted  with  my  letters  of  the  26th  ultimo  and  8th  June,  I  have  the 
honor  to  now  inclose  a  copy  oi  further  correspondence  with  Mr.  Fitzsimons. 

As  the  fifteen  days  within  which  he  was  to  enter  into  contract  for  the  due  perform- 
ance of  the  work  have  elapsed,  without  hearing  from  him  in  reply  to  my  lett«r  of  the 
12th  instant,  I  assume  that  he  adheres  to  the  tenor  of  his  letter  of  the  9th  instant,  and 
declines  the  contract. 

I  am  satisfied  that  nothing  will  be  gained  by  again  advertising  for  proposals,  but, 
on  the  contrary,  much  valuable  time  will  be  lost,  and  therefore  respectfully  recom- 
mend that  I  be  authorized  to  accept  the  next  lowest  bid,  namely,  that  of  Messrs.  Cas- 
kin  &.  Stickney,  at  28  cents  per  cubic  yard,  the  dredged  material  to  be  measored  in 
the  scows;  and,  to  save  time,  request  that  this  authority  be  communicated  to  me  by 
telegraph. 

Very  respectfully, 

O.  M.  POE, 
Major  of  Engineers^  and  Breoei  Brigadier  Oenrn'ol  U.  8,  A, 


Detroit,  Michigan,  June  27, 1871. 

Sir:  In  accordance  with  instructions  from  the  Chief  of  Engineers,  I  hereby  notify 
you  that  I  will  proceed  to  put  the  work  of  dredging  at  Cheboygan,  Michigan,  under 
contract  upon  the  best  terms  I  can,~and  will  hold  you  and  your  guarantors  responsible 
for  the  difterence  between  your  bid  and  the  price  at  which  I  am  able  to  get  the  work 
done,  together  with  any  expenses  arising  therefrom,  in  addition  to  what  would  have 
been  incurred  in  case  you  had  conformed  to  the  terms  of  your. bid. 
Very  respectfully, 

O.  M.  POE, 
Major  of  Engineers^  and  Brevet  BHgadier  General  U.  S.  A, 
Mr.  Charles  Fitzsimons, 

37  Union  BuildingSy  Chicago,  Ills, 

The  contract  was  then  awarded  to  Messrs.  Caskin  &  Stickney,  deemed 
the  next  lowest  bidders,  at  28  cents  per  cubic  yard,  measured  in  the 
dumping-scows,  and  they  were  accordingly  notified  to  enter  into  con- 
tract. 

The  sum  appropriated  will  probably  be  all  expended  before  the  close 
of  the  i>resent  season,  but  the  resulting  improvement  will  fall  far  short 
of  what  is  required.  For  the  next  fiscal  year  I  respectfully  recommend 
an  appropriation  of  $50,000,  which  I  trust  will  be  sufiicient  to  do  all  the 
dredging  immediately  necessary. 

Cheboygan  is  in  the  coljection  district  of  Michigan. 
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The  nearest  light-house  is  Cheboygan,  distant  two  miles. 
During  the  fiscal  year  ending  June  30, 1871, 195  vessels,  representing 
a  tonnage  of  32,131  tons,  and  carrying  1,222  men,  entered  at  Cheboy- 
gan, and  300  vessels,  representing  a  tonnage  of  55,517  tons  and  2,545 
men,  cleared  from  the  same  port. 
The  amount  heretofore  appropriated  for  this  improvement  is  $10,000. 
All  of  which  is  respectfully  submitted. 

O.  M.  FOB, 
Major  of  Engineers^  and  Brevet  Bri^jadier  General  U,  8.  A. 

Brigadier  General  A.  A.  Hu3IPHREYS, 

Chief  of  Engineers^  U.  S,A.,  Washinfjiton,  D.  C. 


C  3. 

REPORT  ON  THE  IMPROVEMENT  OF  AU   SABLE  RIVER,  MICHIGAN. 

The  first  work  done  last  season  consisted  of  repairing  and  replacing 
the  18-feet  wide  crib  at  the  outer  end  of  the  north  pier.  This  was  done 
by  leveling  the  stone  left  on  the  bottom  when  the  crib,  originally 
placed  there  by  the  contractors,  but  not  accepted,  was  carried  away  dur- 
ing a  gale  which  occurred  in  the  previous  autumn,  and  then  sinking  the 
crib  and  settling  it  on  the  bottom  thus  formed. 

The  stone  taken  up  while  bringing  this  bottom  to  a  level  were  used 
as  riprap  at  end  of  south  pier  until  the  crib  was  sunk,  when  they  were 
put  into  it.  The  gap,  G  H,  (see  diagram  No.  1  of  this  report,)  was  filled 
by  placing  and  ballasting  nine  cribs,  each  16  feet  in  width. 

The  north  pier  was  also  leveled  up  and  the  superstructure  on  it  fin- 
ished, the  height  above  mean  low  water  being  5  feet.  Except  the  outer 
crib  this  work  has  stood  excellently  well.  This  outer  crib  has  settled 
toward  the  harbor  on  inner  corner  ^^  of  a  foot,  on  the  outer  corner  1.^ 
feet,  and  on  the  outer  corner  of  the  back  of  the  crib  y^^  of  a  foot,  and 
in  settling  has  wrenched  apart  the  end  timbers  where  it  connects  with 
the  other  work,  tearing  the  joists  out  of  the  jams.  This  will  have  to  be 
repaired. 

During  the  present  season  four  of  the  nine  cribs  in  gap  G  H,  and  six 
between  F  and  G,  have  settled  on  the  harbor-face  to  the  extent  of  12  to 
18  inches,  caused,  by  the  scouring  action  of  the  current,  which  here  runs 
very  swiftly.  To  overcome  this  tendency  to  settling  may  ultimately 
require  riprapping.  The  effect  of  this  scouring  action  has  been  to  in- 
crease the  depth  of  the  water  along  the  harbor-face  of  the  south  pier 
from  11  to  11^  feet  at  the  beginning  of  May,  to  12  and  12^  feet  at  the 
close  of  June.    All  work  previously  riprapped  has  stood  well. 

Many  rafts  are  brought  out  of  the  rive^ ,  and  frequent  damage  to  the 
piers  arises  from  this  source.  But  little  injury  would  be  caused  if  the 
piers  were  straight ;  owing  to  the  angle  in  them,  and  the  very  rapid 
current,  these  heavy  rafts  usually  swing  against  the  south  pier.  Sev- 
eral timbers  have  been  torn  off  by  these  rafts  catching  on  the  pier,  as 
well  as  by  drift-logs  pounding  upon  it.  When  the  superstructure  is 
built  upon  it,  much  of  this  difficulty  will  be  obviated. 

Comparing  the  depth  of  water  in  the  channel  with  that  of  pre- 
vious years,  the  harbor  shows  a  marked  improvement.  Closing  the  gap 
G  n  has  increased  the  current  so  much  that  it  has  entirely  removed  the 
bar  in  front  of  the  harbor  month,  and  made  a  channel  of  10^  to  11  feet 
in  depth.    The  river  inside  shows  an  average  depth  of  11^  feet. 

The  vessels  used  at  this  port  are  increasing  in  size  and  number  every 
season..    Three  new  mills  have  been  projected,  and  probably  will  be 
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built  within  a  year.  (One  very  fine  mill  is  now  ready,  bat  for  want  of 
logs  is  not  yet  started.)  Two  of  these  mills  will  ship  entirely  from  the 
river ;  the  other  will  ship  from  a  dock  on  the  lake-shore ;  but  in  rough 
weather  docks  on  the  lake-shore  cannot  be  approached,  and  the  river 
mnst  be  used  as  a  harbor  by  all  of  them. 

The  recommendation  of  last  year,  to  extend  the  piers,  as  indicated  in 
red  on  the  accompanying  diagram,  is  renewed. 

By  act  of  Congress  approved  March  3, 1871,  the  sum  of  $10,000  was 
appropnated  for  this  improvement.  It  was  deemed  best  to  expend  this 
toward  the  superstructure  of  the  south  pier,  and  by  advertisement 
dated  May  10,  proposals  for  materials  and  labor  to  the  extent  of  the  al>- 
propriatiou  were  invited.  These  were  opened  on  the  22d  of  June,  and 
Wm.  H.  Patten  being  the  lowest  bidder  for  the  work  rs  a  whole,  it  was 
recommended  that  it  be  awarded  him,  and  by  authority  of  the  Chief  of 
Engineers,  contracts  have  been  entered  into  accordingly. 

An  Sable  is  situated  between  the  light-houses  at  Sturgeon  Point  and 
Tarvas,  and  is  about  fourteen  miles  from  the  latter.  It  is  in  the  collec- 
tion district  of  Huron,  Michigan. 

The  appropriations  heretofore  made  for  this  improvement  are  as  fol- 
lows : 

By  act  of  2d  March,  1867 $50, 000  00 

By  allotment  act  of  1860 2, 970  00 

By  act  of  11th  of  Jul  v,  1870 16, 000  00 

By  act  of  3d  of  March,  1871 10, 000  00 

77, 970  00 
Of  which  there  has  been  exi)ended  the  snm  of 07, 969  36 

10,000  64 
And  the  available  amount  from  the  act  of  March  3, 1871,  now 
under  contract,  &c 10, 000  Of 

Balance 10, 000  64 

The  amount  estimated  to  complete  the  improvement  (see 

page  154,  Annual  Eeport  Chief  of  Engineers,  1870)  was.  $43, 765  14 
From  which  should  be  deducted  appropriation  now  available.    10, 000  00 

Balance 33, 766  14 

Ordinarily  this  balance  would  represent  the  amount  yet  to  be  appro- 
priated to  complete  the  work,  but,  as  is  well  known,  the  aggregate  is  in- 
creased by  making  appropriations  in  installments,  and  I  therefore  deem 
it  best  to  recommend  that  the  sum  of  $35,000  be  appropriated  to  continue 
the  work.  If  the  entire  amount  is  appropriated  at  one  time,  I  think  it 
will  finish  the  improvement. 

The  following  statistics  of  the  commerce  of  the  place  are  only  approx- 
imate, but  are  thought  to  be  reliable : 

During  the  fiscal  year  ending  June  30, 1871, 160  steamers  and  300  sail- 
vessels,  capable  of  carrying  from  150,000  to  300,000  feet  of  lumber,  en- 
tered and  departed  from  this  port ;  75,000,()00  feet  pine  lumber  were 
manufactured  and  shipped' from  this  port  5  also,  8,000  barrels  fish.  The 
lumber- manufacturing  establishments  were  not  run  to  their  full  capacity. 

All  of  which  is  respectfully  submitted. 

O.  M.  POB, 
Major  of  Engineers  J  and  Brevet  Brigadier  General,  TJ.  8.  A. 
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0  4. 

REPCXBT  OP  OPERATIONS  FOR  THE    IMPROVEJfENT  OF  THE    SAGINAW 

RIYER. 

By  act  of  Congress  approved  July  11, 1870,  the  sum  of  $1,500  was 
appropriated  for  this  work.  The  estimate  upon  which  this  appropria- 
tioD  waB  based  was  made  to  meet  a  contingency  which  might  possibly 
arise.  No  complaint  concerning  this  improvement  has  reached  me, 
and  it  doubtless  continues  to  prove  eilicient  and  valuable ;  though  it  is 
proposed  to  expend  the  appropriation  now  available  in  making  a  sur- 
vey to  determine  the  present  condition  of  the  channel  with  a  view  to 
future  recommendations.  No  estimate  is  submitted,  because  it  is  not 
thought  that  any  appropriation  will  be  required. 

Eespectfully  submitted. 

O.  M.  POE, 
Major  of  Engineers^  and  Brevet  Brigadier  Oeneraly  TL  8.  A. 


C  5. 


United  States  Engineer  Office, 

Detroit^  Michigan^  July  21, 1871. 

General:  By  letter  of  instructions  from  the  Chief  of  Engineers,, 
dated  March  21,  1871,  I  was  directed  to  make  a  survey  and  estimate  for 
removing  middle  ground  at  the  mouth  of  Black  River,  in  St.  Clair 
River,  Michigan.  I  immediately  organized  a  surveying  party,  under 
charge  of  Colonel  H.  A.  Ulflfers,  assisted  by  Mr.  Roys  J.  Cram,  which 
reached  the  locality  on  the  morning  of  the  30th  March,  and  at  oncecomr 
menced  the  work.    The  report  of  Colonel  Ulflfers  is  as  follows : 

Port  Hope,  Michigan,  July  11, 1871. 

Major  :  In  compliance  with  instructions  dated  March  29,  1871,  I  have  the  honor  to 
report  tliat  I  proceeded,  on  the  morning  of  March  30,  in  company  with  Mr.  Roys  J. 
Cram,  to  Port  Huron,  Michi&ran,  for  the  puri)ose  of  making  "  a  survey  and  estimate  for 
removing  the  middle  ground  at  the  month  of  Black  River,  in  St.  Clair  River,  Michigan." 

After  making  the  necessary  preparations  and  purchases  we  commenced  the  Burvey 
of  the  shore  lines  on  April  1.  The  ^^tural  condition  of  the  shore,  as  well  as  the  crowded 
state  of  the  wharves  and  docks,  compelled  us  to  run  our  base  lines  in  the  heart  of  the 
city  on  Huron  avenue  and  Military  street.  Stations  along  shore  for  observing  lines  of 
sounding  were  put  np  and  carefully  connected  with  the  base  lines.  On  April  6  the 
surveys  were  completed  and  soundings  commenced  in  Black  River,  from  the  Huron 
avenue  bridge  downward.  The  river  was  crowded  with  saw-logs,  the  remains  of  a 
jam  occasioned  by  the  flood  of  March  17,  and  the  soundings  had  to  be  made  by  walking 
across  the  logs.  According  to  instnictions,  soundings  were  made  at  the  comers  of  every 
square  of  20  feet,  for  which  purpose  a  tarred  line  200  feet  long  had  been  prepared,  with 
cork  floats  20  feet  apart.  All  soundings  in  Black  River  were  made  witn  an  18-^foot 
pole,  graduated  into  feet  and  tenths. 

Soundings  in  St.  Clair  River  were  commenced  April  13,  and  were  also  made  at  intervals 
20  feet  apart,  for  a  distance  of  600  feet  from  shore,  when  we  were  compelled  by  the 
rapidity  of  the  current,  and  the  almost  uniuteiTupted  passage  of  vessels  and  rans-,  to 
increase  the  intervals  to  40  feet,  or  as  near  that  as  the  buoys  could  be  set. 

Considerable  annoyance  and  loss  of  time  and  material  was  incurred  by  the  buoys 
and  flags  being  ran  over  and  carried  away  by  vessels,  and,  more  especially  by  rafts, 
which,  at  times',  floated  down  the  river  ia  an  almost  nnintermpted  string.  Thesoand- 
ings  in  St.  Clair  River  were  carried  out  to  the  18-foot  curve,  covering  an  area  of  about 
80  acres. 

In  the  absence  of  any  authenticated  high  or  low  water  mark,  the  soundinss  were  all 
referred  to  the  1-foot  mark  of  the  water-sauge,  set  up  at  the  lower  end  of  the  ferry 
dock,  which  corresponda.  as  near  as  could  be  gathered  m>m  the  testimony  of  river  men, 
to  the  average  stage  of  st  Clair  Biver.    It  is  5,566  feet  below  the  benoh-miark  on  tbft 
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north  went  corner  of  the  chimney  of  Hibbard't  saw-mill.  It  was  asserted  by  some  river 
men  that  the  water  had  been  known  as  mnch  as  two  feet  lower  and  also  two  feet  higher 
than  this  mark,  but  the  only  point  known  to  be  bare  at  low  water,  which  was  pointed 
ont  to  lis,  Wiis  one  foot  lielow  the  assumed  level.  The  water,  daring  our  stay,  varied 
from  0.65  above  to  0.5  below  the  1-foot  mark. 

The  diffi-renco  in  the  level  of  the  wat«r  at  the  ferry  dock  and  at  Fish's  old  dock,  a 
dist-ance  of  3,500  feet,  is  0.428  feet,  giviu;;  a  fall  of  0.645  feet  per  mile. 

The  only  observation  for  velocity  taken  was  about  250  feet  from  shore.  The  float, 
snbmer^ed  6  feet,  paw*ed  over  l,Btt4  feet  in  six  minutes  32  seconds,  cHjuivalent  to  a  mile 
in  20  mmutes29  seconds.  Further  out  the  current  is  far  swifter,  bat  a  continooas 
rain,  on  the  only  day  we  could  spare  for  these  observationS|  prevented  us  from  obtaining 
further  data. 

The  bottom  of  Black  River,  as  found  by  boring,  consists  of  a  soft  gray  mud,  with 
▼eiy  fine  sand  in  about  equal  proportions,  for  a  depth  of  foar  feet,  overlaid  by  eight 
inches  of  coarse  sand. 

All  over  the  "middle  ground,"  in  St.  Clair  River,  nothing  was  found  but  clear  coarse 
gravel,  which  the  anger  could  not  bring  up,  but  is  plainly  visible  in  clear  weather  On 
the  new  railroad  dock  tine  mud,  with  some  little  nne  sand,  was  brought  up  from  the 
bottom.  The  surveys  and  examinations  were  completed  on  May  4  ;  the  party  discharged, 
and  myself,  with  Mr.  Cram,  returned  t^^  Detroit. 

In  its  ordinary  stages  Black  River  luis  little  or  no  cnrrent,  and  what  littlo  deposits  it 
carries  along  are  found  near  .shore,  below  its  mouth,  in  the  shape  of  fine  mud,  jw  shown 
in  the  borings  at  the  new  railroad  dock.  Nothing  of  this  kind  was  found  on  the  "  mid- 
dle ground,"  which  consists  wholly  of  sand  anticoarne  gravel,  the  washings  of  the  shores 
above.  But  in  tinus  of  high  water  the  current  of  Black  River  is  very  swift,  and  pushes 
far  ont  into  St.  Clair  River,  checking  its  current  and  thus  causing  it  to  deposit  the 
uiat4*rials  which  otherwise  might  be  carried  into  Lake  St.  Clair.  There  can  be  no  donbt 
that  the  action  of  the  Black  River  current  has  thus  forme<l  the  largo  flat  known  as  the 
"middle  ground,*'  and  is  still  annually  increasing  it.  The  charts  of  the  lake  survey  of 
the  years  ISb^  and  ISti-,  compared  \vith  the  map  of  the  present  survey,  plaiaiy  show  its 
increase  in  horizontal  as  well  as  vertical  extent.  If  the  whole  of  the  "  middle  ground  " 
was  removed  it  undoubt<*dly  would  form  again  in  the  course  of  time,  unless  the  current 
of  Black  River,  at  present  nearly  vertical  to  that  of  St.  Clair  River,  is  deflected  so  as  to 
enter  the  latter  in  a  nearly  parallel  direction. 

To  the  general  connnorce  of  the  lakes  the  existence  of  this  "  middle  ground  '^  can 
scarcely  be  said  to  be  any  obstacle.  There  is  ample  depth  in  the  middle  of  St.  Clair 
River  and  toward  the  Canada  shore,  and  an  easy  approach  to  the  natural  port  of  Port 
Huron,  which  is  above  the  mouth  of  Black  River,  and  not  threatened  by  any  increase 
of  the  "  middle  ground."  The  only  damage  occasioned  to  gi^neral  commerce  by  its 
existence  occurs  when  vessels  are  driven  to  slielter  in  St.  Clair  River  by  northern  storms 
"  in  Lake  Huron,  when  some  hundred  of  them  uniy  come  flying  in,  and  be  crowded,  per- 
haps, in  night  time  on  the  shoals  of  the  "  middle  ground." 

To  remove  the  "  middle  ground  "  to  a  depth  of  15  feet  would  require  dredging  of 
168,300  cubic  yards  of  gravel,  covering  an  area  of  46.6  acres  ;  and  to  a  depth  of  18  leet, 
393,800  cubic  yards,  on  an  area  of  82  acres.  The  latter  would  probably  bo  required  if 
a  safe  anchorage  must  be  aflbrded  to  the  larger  chiss  of  propellers  in  stormy  weather. 

The  local  interests  of  Port  Huron,  or  that  i»art  of  it  below  the  mouth  of  Black  River, 
would  be  amply  served  by  an  excavation  alone  sfloro  300  feet  wide  to  a  depth  of  15 
feet,  involving  the  dredging  of  75,300  cubic  yards. 

As  before  stated,  however,  no  permanent  benefit  C4)uld  be  derived  irom  either  of  these 
excavations,  unleHs  accompanied  by  a  change  of  direction  of  the  mouth  of  Black  River. 
To  elfect  this  a  dam  should  bo  built  obliquely  across  the  mouth,  from  Hibbard's  mill 
to  Whit<5's  dock,  a  distance  of  500  feet,  in  water  averaging  9  feet  deep,  and  a  new 
channel  dreilged,  for  the  mouth  of  the  river,  1,200  feet  in  length  aud  200  feet  in  width, 
to  a  depth  of  ten  feet  in  clay  and  mud,  say,  88,900  cubic  yards.  This  would  bring  the 
current  of  Black  River  into  St.  Clair  River  in  a  parallel  direction,  and  leave  the  current 
of  the  latter  unchecked. 

A  map  of  the  survey  of  the  "  middle  ground,"  on  a  scale  of  -n^  was  commenced  in 
May,  but  its  completion  unavoidably  delayed  by  the  absence  of  Mr.  Cram  and  myself, 
on  other  duties. 

Respectfully  submitted. 

H.  A.  ULFFERS, 

Civil  Enffitietr,  AaaisUinL 

Migor  O.  M.  Pos,  Carps  of  Engineers  U.  S.  A, 

The  map  referred  to  in  the  report  has  since  been  completed,  and  a 
copy  of  it  nj}on  a  scale  of  j^^^  is  herewith  transmitted. 

I  fully  agree  with  Colonel  DlflFers  in  regard  to  the  process  of  formsk^ 
tion  of  the  shoal  known  as  the  ^^  middle  ground,"  and  think  the  measorea 
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he  recommends  for  its  removal  the  only  practical  ones.  Bat  the  forma- 
tion of  the  shoal  goes  on  more  rapidly  now  than  formerly.  This  is  dne  to 
to  the  more  rapid  degradation  of  the  shore  between  the  town  of  Port 
HndsoD,  and  the  Grand  Trunk  Eai^way  depot  Much  of  this  is  dne  to 
the  direction  of  the  Grand  Trunk  wharf,  which  is  such  as  to  direct  the 
very  rapid  current  of  the  river  against  the  bank  below  the  south  end  of 
the  wharf. 

The  following  estimate  of  the  probable  cost  of  building  the  dam  across 
Black  Kiver,  and  dredging  out  a  new  channel,  is  submitted,  viz : 

For  500  lineal  feet  of  sheet-pile  bulk-head,  at  $15  per  lineal 
foot. 17, 500  00 

For  88,900  cubic  yards,  dredging  at  60  cents  i>er  cubic 
yard 53, 340  00 

60,840  00 
Add  10  per  cent,  for  contingencies 6, 084  00 

Total. . 66, 924  00 


This  estimate  is  a  liberal  one  so  far  as  the  cost  of  the  work  is  concerned. 
But  the  land  required  in  obtaining  an  outlet  will  be  quite  expensive, 
and  as  the  amount  is  unknown,  and  cannot  even  be  approximated  in  an 
estimate,  it  is  omitted. 

The  cost  of  removing  the  ''  middle  ground"  is  estimated  as  follows: 

To  obtain  15  feet  of  water  over  an  area  of  46.6  acres, 
168,300  cubic  yards  dredging,  at  40  cents  per  cubic  yard,    $67, 320  00 

To  obtain  18  feet  of  water  over  an  area  of  82  acres,  393,800 
cubic  yards  dredging,  at  40  cents  per  cubic  yard 157, 520  00 

These  estimates,  again,  are  liberal ;  I  deem  them  sufficiently  so  to 
cover  all  contingent  expenses. 

The  estimate  for  the  entire  work  of  changing  the  direction  of  the 
outlet  of  Black  Eiver,  and  dredging  so  as  to  get  15  feet  of  water,  would 
be — 

Changing  direction  of  outlet $66, 924  00 

Dredging 67, 320  00 

Total 134,244  00 

And  to  get  18  feet  of  water — 

Changing  direction  of  outlet $66,924  00 

Dredging 157, 520  00 

Total 224,444  00 

And  to  do  the  work  economically  and  well,  the  entire  amount  should 
be  appropriated  in  one  sum. 

The  nearest  light-house  is  known  as  Fort  Gratiot  light 

The  locality  is  immediately  abreast  a  portion  of  the  city  of  Port  Huron, 
in  the  collection  district  of  Huron. 

The  amount  of  revenue  collected  at  Port  Huron,  for  the  fiscal  year 
ending  June  30, 1871,  was  $113, 657  73. 

The  number  of  vessels  {exclusive  of  barges  and  scows)  which 
passed  Fort  Gratiot  light  in  daylight,  of  week  days,  during 
the  fiscal  year  wa»: V^^'i^^ 
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Add  100  per  ceut.  for  vessels  passing  on  Sundays  and 
nights,  and  for  barges  and  scows,  and  for  vessels  from  below 
wliicli  passed  the  ^^  middle  ground,"  but  did  not  go  up  as  far 
as  the  light , $16, 933 

Total  vessels  passing  the  **  middle  ground" 33, 866 


But  statistics  which  relate  to  Port  Huron,  alone,  have  little  bearing 
upon  the  case.  From  the  large  number  of  vessels  reported  above  as 
passing,  it  is  seen  that  the  entire  commerce  between  upx)er  and  lower 
lake  ports  is  interested. 

All  of  which  is  respectfully  submitted. 

O.  M.  POE, 
Major  of  Engineers^  and  Brevet  Brigadier  General^  U.  S.  A, 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  S.  A.,  WashingtoUy  D.  C 
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REPORT     CONCERNING    THE     IMPROVEMENT     OP     CLINTON    RIVER, 

MICHIGAN. 

By  letter  from  the  Chief  of  Engineers,  dated  July  18,  1871,  and 
received  on  the  20th,  I  was  informed  that  by  act  of  Congress  approved 
July  11,  1870,  the  sum  of  $5,000  had  been  appropriated,  "  For  improve- 
ment of  Clinton  River,  Michigan,"  and  I  was  instructed  to  submit,  at  as 
early  a  day  a«  practicable,  a  project  for  the  prosecution  of  the  work. 
Accordingly,  on  the  23d  of  July,  I  submitted  the  following  project : 

United  States  Engineer  Office, 

JMroit,  July  23,  1870. 

Sir  :  Inclosed  herewith  I  transmit  a  smaU  sketchy  npon  a  scale  of  frimrt  ^^  ^^^  mouth  of 
Clinton  River,  Michigan,  and  have  indicated  npon  it  Huch  improvement  as  it  is  proba- 
ble can  be  made  with  the  appropriation  of  $5,000  available. 

The  project  contemplates  dredjrinpf  an  rt-foot  channel,  nearly  straight  out  from  the 
mouth  of  the  river,  with  a  width  of  M)  feet  at  the  bottom,  and  100  feet  at  the  top.  If 
a  fj^rcater  width  is  ^iven  tu  the  cut,  the  appropriation  will  not  be  sufficient  to  give  an 
8-foot  channel,  as  the  amount  of  material  to  be  removed  in  making  such  a  cut  is  about 
17,385  cubic  yards;  indee<1  it  is  doubtful  whether  the  bids  will  be  sufficiently  low  to 
warrant  undertaking  to  make  a  channel  of  S  feet.  One  of  7|  feet  will  require  the 
removal  of  15,000  cubic  yards,  and  one  of  7  feet,  r2,H<X)  cubic  yards. 

I  take  it  for  granted  that  the  width  of  the  cut  as  proi>osed  is  the  smallest  allowable, 
and  yet  I  deem  it  sufficient  for  the  commerce  of  the  place  ;  the  only  qtiestion  then  is 
concerning  the  depth. 

I  therefore  respectfully  recommend  that  the  cut  be  made  50  feet  wide  at  bottoui, 
and  100  feet  at  top,  at  tlie  shoalest  points,  and  dredged  to  such  nniform  depth  as  the 
funds  available  will  allow.  In  the  absence  of  a  more  detailed  survey,  t-ne  sketch 
inclosed  is  the  best  I  have  been  able  to  obtain,  and  as  I  have  no  duplicate  of  it,  I  have 
respectfully  to  request  that  it  Ix?  returned  with  the  i-eply  of  the  Chief  of  Engineers. 

lalso  inclose  a  copy  of  the  advertisement  I  propose  to  make  in  case  the  foregoing 
recommendation  is  approved. 

I  am  not  familiar  with  the  routine  in  the  matter  of  advertising,  and  therefore  have 
to  roqaest  that  if  the  proposed  advertisement  requires  the  approval  of  the  War  De- 
partment, that  it  be  forwarded  for  that  purpose. 

I  think  two  weeks'  notice  of  the  time  at  which  the  proposals  are  to  be  opened  quite 
sufficient,  and  it  is  now  so  late  in  the  season  that  much  more  cannot  be  given  wituout 
causing  bidders  to  name  a  higher  price  for  the  work. 

If  the  project  is  approved  I  will  require  |2,500  during  the  month  of  Anguttt,  and 
$2,500  in  September. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  POE, 
Mqfor  of  Engineers,  and  Brevet  Brigadier  General,  U.  8.  A. 

Ibyor  General  ▲.  A.  Humphreys, 

CUtfqfEngineeri,  United  States  Army,  Waekingtim,  D.  C. 
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Which  was  daly  approved  by  the  Chief  of  Engineers  as  follows: 

Office  of  the  Chief  of  Engineers^ 

WoBkinsi^  D.  C,  Jul$  26, 1870. 

General:  Your  project  of  operations  for  the  improTement  of  the  nioath  of  Clinton 
River,  Michigan,  as  set  forth  in  yonr  letter  of  the  23d  instant,  is  approved,  and  yon 
are  authoriz^  in  your  advertisement  for  proposaU  to  reduce  the  number  of  days'  notice 
to  fourteen. 
The  sketch  accompanying  your  letter  is  herewith  returned. 

Very  re8X)ectfally,  your  obedient  servant, 
Bv  command  of  Brevet  Major  General  Humphreys : 

JOHN  G.  PARKE, 
Major  of  EngineerSf  and  Brevet  Major  General,  United  States  Army. 

Brevet  Brigadier  General  O.  M.  Poe, 

Major  of  Engineers,  Detroit,  Michigan, 

Proposals  for  the  work  were  invited  by  advertisement  dated  Aagust 
1, 1870,  and  were  duly  opened  on  the  31st.  The  following  is  an  abstract 
of  all  received: 


Bidden'  names.           * 

Price  of  dredging  measured — 

Time  to— 

In  banks. 

In  scow. 

Cpmmence. 

Complete. 

John  Brown, DetroitMich. . . 
CMkin  &  Stickney,  Detroit, 
Hiek. 

N.  Y. 

27  cts.  per  cubic  yard 
29  cts.  per  cubic  jard 

44  cts.  per  cubic  yard 

• 

32  cts.  per  cubic  yard 
28  cts.  per  cubic  yard 

34  eta.  per  cubic  yard 

Sept  20, 1870 
Sept  10. 1870 

Sept  15, 1870 

Not.     1. 1810 
Beo.      1, 1870 

Dec     1,1870 

Deeming  the  offer  of  Mr.  John  Brown  to  do  the  dredging  reqnired  for 
22  cents  per  cubic  yard,  measured  in  the  scows,  to  be  the  most  advanta- 
geous for  the  Government,  I  recommended  its  acceptance,  and  was 
authorized  to  enter  into  contract  with  him  accordingly. 

The  work  was  taken  in  hand  by  Mr.  Brown,  but  owing  to  circnmstances 
explained  in  the  following  correspondence,  it  was  found  necessary  to 
extend  the  time  of  completion. 

Sni :  Mr.  John  Brown,  contractor  for  the  improvement  of  Clinton  River,  Michigan, 
has  Just  been  in  to  say  that  he  has  enconntered  unexpected  difficulty  in  the  work; 
the  dredging  being  harder  than  anticipated,  and  the  shallow  water  on  the  bar  making 
it  both  tedious  and  difficult  to  manage  the  dumping-scowH.  He  has  reached  the  shal- 
lowest part,  (only  3^  feet  of  water.)  The  effect  of  this  will  probably  be  to  protract  ther 
work  beyond  the  Ist  of  November,  the  date  named  on  his  bid  as  that  upon  which  the 
woik  was  to  be  completed.    He  states  that  he  intended  to  say  the  Ist  December. 

Inaamach  as  the  contract  provides  for  the  completion  of  the  work  on  the  1st  Novem- 
ber, I  request  to  be  instructed  whether  this  extension  to  the  1st  December  can  be  per- 
mitted.   A  channel  will  be  available  by  the  Ist  of  November,  or  before ;  but  the  entire 
.  work  win  not  be  completed. 

I  have  been  at  the  work,  and  know  that  the  condition  of  things  reported  exists  so 
far  as  the  depth  of  water  is  concerned.    Until  a  channel  is  made  through,  available 
for  the  dnmping-scows,  I  don't  exactly  see  how  the  work  can  be  pushed  more  rapidly, 
and  I  Rtpectfiifiy  recommend  the  extension  of  time  named. 
I  am,  sir,  very  respectfully,  vour  obedient  servant, 

O.  M.  POE, 
Major  qf  Engineers. 
Brigadier  General  A.  A.  Humphreys, 

Ck^f  of  Engineers,  United  States  Army. 

P.  &— Two  thousand  six  hundred  and  twelve  cubic  yards  had  been  excavated  and 
removed  i^  to  Saturday  evening,  the  15th  instant. 


182        BEPOBT  OF  THE  CHIEF  OF  ENGINEERS. 

Office  of  the  Chief  of  Enoimbem, 

WoBhington,  D,  C,  October  22, 1870. 

Major:  Yoar  letter  of  tbe  18th  instant  is  received.    Tou  are  anthorissed,  for  the 
reasons  stated,  to  extend  the  time  for  the  completiou  of  the  contract  of  Mr.  John  Brown ' 
for  the  improvement  of  Clinton  River,  Michij^an,  from  the  1st  November  to  the  1st 
of  December,  1870. 

Very  respectfully,  your  obedient  servant, 
By  command  of  Brigadier  General  Humphreys : 

JOHN  G.  PARKE, 
Major  of  Eitgiueert, 
Mi^or  O.  M.  POE, 

Cor}M  of  Engineers,  Detroit ,  Michigan, 

The  work  progressed  well  until  its  completion,  tbe  resulting  chaunel 
being  as  follows : 

Feet. 

Length 2, 700 

Average  width  at  top 98 

Average  width  at  bottom .     58 

Depth  of  water  at  stage  of  Ist  December,  1870 9 

Amount  of  material  removed,  20,454  cubic  yards,  and  the  cost  being 
for — 

Dredging $4, 499  88 

Superintendence 319  00 

Advertising 21  00 

Office  and  incidental  expenses  of  all  kinds .        159  52 

Total • 5, 000  00 


The  channel  obtained  is  a  better  one  than  I  expected,  and  thus  far  has 
given  satisfaction.  I  counted  upon  the  rapid  filling  of  the  cut  by  drifb- 
sand  brought  into  it  by  the  southwestwardcurrent  setting  directly  across 
it.  But  this  has  not  been  as  serious  as  I  supposed  it  would  be,  and  the 
channel  is  in  daily  use,  without  complaint  that  I  have  ias  yet  heard  from 
any  source. 

By  act  of  Congress,  approved  March  3, 1871,  the  sum  of  $1,500  is  ap- 
propriated for  this  work.  It  is  proposed,  before  the  close  of  this  season, 
to  make  a  detailed  survey  of  the  improvement,  with  a  view  to  determin^ 
its  present  condition,  and  themeasures  necessary  to  maintain  itsefficiency. 

The  nearestportof  entry  is  Detroit,  Michigan,  situatedinthecoUection 
district  of  Detroit.    The  nearest  light  house  is  at  St.  Clair  Flats. 

The  amount  of  revenue  collected  at  Detroit  for  the  fiscal  year  ending 
June  30, 1871,  was  $270,053  08,  and  the  revenue  collected  at  Clinton 
Biver,  for  same  period,  was  $11,  and  the  number  of  vessels  entering 
from,  and  clearing  to,  ports  beyond  the  district  was  133.  Much  the, 
greater  portion  of  the  trade  at  Clinton  River  is  carried  on  with  ports  in 
the  same  collection  district,  and  vessels  engaged  in  it  are,  by  act  of  Con- 
gress approved  July  1,  1870,  relieved  from  the  necessity  of  reporting  and 
clearing.  Hence  accuracy  of  the  statistics  of  the  commerce  of  the  place 
given  above  is  limited  as  indicated. 

All  of  which  is  respectfully  submitted. 

O.  M.  POE, 
Major  of  EngiiieerSy  afid  Brevet  Brigadier  General^  U.  8.  A. 
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United  States  Engineeb  Office, 

Milwaulcee,  Wisconsin,  Decetnber,  1870. 

General  :  I  have  the  honor  to  report  that,  in  compliance  with  letter 
dated  Office  of  the  Chiefof  Engineers,  Washington,  D.  0.,  July  23, 1870, 
I  eansed  a  survey  to  be  made  of  the  harbor  at  Cheboygan,  Michigan, 
and  would  respectfully  submit  the  following  report,  plans,  and  estimates 
for  the  improvement  of  the  mouth  of  the  Cheboygan  Eiver. 

Cheboygan  is  situated  at  the  mouth  of  the  river  of  the  same  name, 
which  emptier  into  the  Straits  of  Mackinaw,  just  south  of  Bois  Blanc 
Island.  The  following  extract  from  the  report  of  Roys  J.  Cram,  civil 
engineer,  made  in  1869,  gives  a  good  idea-  of  the  locality  and  country 
about  the  tributaries  of  the  Cheboygan  Kiver : 

CHARACTER,   EXTENT,    AND   IMPORTANCE    OF   THE    CHEBOYGAN  RIVER,   MICHIGAN,  AND 

PRESENT  BUSINESS  UPON  IT. 

« 

HaTiDg  made  a  reconnaissance  of  this  water-conroe  as  far  up  as  into  Burt  Lake,  I  am 

Srepared  to  speak  with  uiy  own  knowledge  upon  the  subject.  It  is  seen  that  this  river 
ischarges  the  waters  of  several  tributary  streams  and  small  lakes  into  Mackinaw 
Strait«  to  the  south  of  Bois  Blanc  Island,  which  aflfords  protection  to  vessels  steering 
for  the  month  of  the  river. 

The  extent  from  the  month  1,500  feet  up  to  the  bridge,  can,  by  dredging,  be  well 
adapted  for  an  inner  harbor  for  a  large  business.  From  the  bridge  up  the  river  holds 
its  width,  and  is  equally  adapted  for  navigation  and  business,  until  we  reach  a  point 
one  and  one-fourth  miles  above  the  town,  where  there  is  a  rapid  or  full,  giving  a  large 
and  valuable  water-power.  This  rapid  has  been  improved  by  a  company  under  a 
charter  from  the  State  of  Michigan,  with  a  lock  suitably  coustnicted,  where  there  are 
in  operation  extensive  and  well-coiistruct«d  mills  of  various  kinds.  A  short  distance 
higher  up  the  river  an  extensive  shingle  factory  is  being  built  and  will  soon  be  put  in 
operation ;  and  as  we  ascend  still  higher,  several  mill-sites  have  been  recently  pur- 
cnased,  with  booming  privileges,  for  the  erection  of  other  mills.  Even  the  small 
island  in  the  straits  has  recently  been  purchased  for  the  erection  of  a  large  lumber- 
mill  upon  it,  using  the  water  in  the  bay  for  booming  the  logs. 

From  the  rapids,  all  the  way  up  into  Mullet  and  Black  Lakes,  the  navigation  is  ex- 
cellent ;  water  is  in  abundance,  and  the  banks  are  covered  with  prosperous  fEbrms  in 
good  cultivation.  , 

The  lakes  are  beautiful,  deep,  of  clear  water,  and  their  banks  withont  marshes.  The 
soil  all  around  them  is  good  for  farming  purposes.  Farms  are  already  opened  on  both 
sidee  of  Mullet  Lake.  Indian  River,  connecting  Mullet  and  Burt  Lakes,  is  deep  and 
crooked,  though  easily  navigated  by  a  steamer;  its  banks,  for  some  width,  are  covered 
with  marsh  grass  and'  cedars.  Just  at  the  outlet  of  Burt  Lake,  and  thence  down  for 
three-fourths  of  a  mile  or  more,  the  current  in  Indian  River  is  swift  and  the  water  is 
shoal,  indicating  a  rapid  fall  down  to  the  confluence  of  Sturgeon  River.  To  improve 
this  rapid  would  require  a  dam  and  lock ;  the  dam  to  raise  the  water  of  the  river  to 
the  level  of  the  lake. 

And  the  shoal  part  of  the  lake.  Just  above  its  outlet,  should  be  improved  by  con- 
structing two  parallel  dikes  and  dre<lgiug  between  them.  We  could  thus  produce  as 
deep  a  draught  for  steamers  as  would  be  required  without  drawing  down  the  lake. 
After  once  Ixdng  fairly  in  Burt  Lake,  there  is  f<mnd  good  navigation  all  the  way  to  its 
head.  Its  banks  afford  excellent  timber  and  farming  lands.  The  Indian  reservation 
in  its  vicinity  is  of  much  value.  The  navigation  is  continuous  from  Burt  Lake  by 
river  into  Crooked  Lake,  and  thence  again  by  river  to  within  three-fourths  of  a  mile 
of  Little  Traverse  Bay  of  Lake  Michigan.  Tnrough  this  portage  it  would  not  be  diffi- 
cult to  open  a  canal,  I  am  credibly  informed ;  and  that  being  opened  properly,  we 
should  have  a  continuous  navigation  between  Lake  Michigan  and  the  Straits  of  Idacki- 
naw  for  an  extent,  by  the  rivers  and  lakes  just  described,  of  about  forty-five  miles. 

The  principal  tributaries  of  this  water-course  are  Maple  River  from  Douglas  Lake, 
Sturgeon  River,  Pigeon  River,  and  Black  River.  All  these  run  through  excellent  lamL 
now  nearing  heavy  growths  of  soft  and  hard  pine,  birch,  maple,  beech,  c^lar,  &,c.,  and 
the  greater  part  would  be  good,  when  cleared,  for  farming  purposes. 

All  these  rivers  are  of  ample  width  and  depth  for  running  down  long  timber  and  saw- 
logs  from  the  extremities  of  the  branches.  Logs  are  now  run  for  an  extent  of  fortv- 
five  miles  in  Pigeon  River.  The  circuinstances  are  so  favorable  for  running  logs  in 
these  rivers,  that  the  pine  and  cedar  lands  upon  them,  or  even  at  as  great  a  distance  as 
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fiv(;  iiiileH  back  from  thenif  are  very  vulaable.  The  pine  on  these  streams  is  of «  qnal- 
ity  to  uiako  lumber  and  timlier,  which  commands  the  highest  price  in  Chicago  market. 
A* large  {Mirtion  of  the  land  in  the  five  counties  is  of  a  soil  ver>'  good  for  fanning  pnr- 
pftses^  and  settlers  are  entering  on  them  for  these  parpoees,  especially  in  Cheboygan 
County. 

The  proximity*  of  so  much  lake- water  renders  the  climate  much  milder  than  la  gen- 
erally snpporteil  in  winter.  The  wheat  that  is  grown  (and  it  is  grown  with  perfect 
HUccesH  on  the  faniis  of  the  Cheboygan  River)  ranks  with  the  highest  grades  of  north- 
western  wheat  in  the  marketM.  And  these  faniis  produce  in  abundance  rye,  grass, 
oats,  potat<»eM  and  other  vegetables,  and  the  ''eight-row^  com.  The  outlet  of  one 
whole  county  and  parts  of  four  more  counties,  for  their  products,  is  through  Cheboy- 
gan River. 

In  the  water-rours<*s  describt^d  there  is  no  sand  to  form  bars ;  the  banks  are  generally 
tolerably  high  and  remarkably  free  from  marnheK,  and  consist  of  a  reddish'Colored  clay 
and  loam.  Owing  to  the  constant  supjily  from  the  lakes,  the  Cheboygan  River  has  no 
very  low  Htagrs,  but  always  a  Hufllrri<rney  of  water  for  navigation. 

The  prcrient  buHiness  on  the  TivvT  is  quite  extensive  in  timber,  Inrober,  lath,  and 
shingles,  ee<lar  telegraph  ]M)les  and  fence  [NtHts,  conl-woo<l  of  maple,  beech,  and  birch, 
farm  pnMlnrt.s,  and  store  trafiie.  The  cord-wo<Ml  is  taken  out  U|Hm  scows,  conle<l  on  the 
docks,  which  are  built  in  deep  water,  and  there  sold  to  steamers  passing  through  the 
great  lakes.  Tlie  Tnited  Slates  custom-housi;  of  the  port  is  on  one  of  these  docks. 
Owing  t4>  the  shoalness  of  the  water  in  the  straits,  In^twcen  the  docks  and  the  mouth 
of  the  river,  vemMfls  are  oblige<l  to  lie  otT  at  or  near  them,  to  loail  and  unload  by  the 
intervention  of  lighters,  when  drawing  over  6^  to  7  feet. 

The  population  of  the  town  and  county  probably  numbers  from  three  to  five  thonsand 
of  fixed  settlers,  not  including  the  Indian  settlements  on  Burt  Lake.  The  uuml>er  of 
ri'sidents  is  fast  increasing  by  immigration  since  the  go<Kl  quality  of  the  soil  for  farm- 
ing purposfis  has  become  known.  The  back  farming  and  great  lumbering  facilities 
must,  in  u  few  years,  make  Cheboygan  a  large  and  tlourishing  t-own,  where  property 
will  be  vahmble  to  own.  C<mld  ve^ssels  drawing  12  feet  run  into  the  river,  this  site 
would  1ie<>4)nie  of  great  importance  to  the  general  lake  commerce.  There  should  be 
a  dry-4lock  const nu.'te<l  here  to  relieve  damai;e<l  Te8H4>ls  from  the  necessity  of  mnning 
all  the  way  from  that  part  of  the  lakes  to  Chicago  or  Detroit  for  repairs.  It  would  be 
a  place  admirably  adapte<l  for  a  large  smelting  iron  establisliment,  owing  to  the  facility 
of  bringing  the  ore  from  I^ake  Sui>erior,  and  the  vast  quantities  of  wood,  and  its  cheap- 
ness for  smelting.  It  would  be  also  a  very  favorable  site  for  the  manufacture  of  brick, 
drain-pipes,  tiles,  and  jKittt^y,  the  clay  being  of  an  extraordinarily  tine  quality,  and 
coming  up  to  the  very  surface  of  the  ground.  When  a  railroad  is  constructed,  which 
will  cn!>  long  be  done,  coming  up  from  the  southern  ]>art  of  the  State,  it  will  pass  in 
the  vicinity  of  Cheboygan,  if  not  close  to  it;  then  it  will  become  one  of  the  best  places 
known  for* an  extensive  tannery,  as  vast  quantities  of  excellent  bark  are  in  the  imme- 
diate vicinities  that  (;au  be  brought  by  water ;  but  as  hides  require  facilities  for  winter 
transportation,  for  profitable  tanning  business  a  railroad  communication  would  be 
ne^MMisary  for  this  branch  of  business.  But  notwithstanding  all  the  foregoing  described 
natural  iidTantagt»H  of  Cheboygan,  one  can  see  with  half  an  eye,  thatit«  future  growth 
and  permanent  prosperity  must  depend  mjmu  an  improvement  of  its  harbor.  Until  this 
improvement  is  made  it  will  be  an  ui>-hill  struggle  for  the  town  to  become  lar^e  and 
prosperous,  and  the  sales  of  the  vast  amount  of  good  farming  land,  yet  belonging  to 
the  United  Stat^'^t  in  this  region,  will  be  comparatively  slow. 

There  is  no  need  of  any  harbor  of  refuge  for  the  general  coDinierce  of 
the  lake,  but  there  seems  to  be  much  uee<l  of  some  place  of  resort  for 
vessels  disabled  by  storms  or  accidents  in  this  vicinity.  At  the  present 
time  vessels  disabled  in  the  Straits  of  Mackinaw  are  either  towed  to 
Milwaukee  or  Detroit  for  repairs,  thereby  causing  a  great  loss  of  time 
and  money.  There  is  no  doubt  that  an  accessible  harbor  at  this  place 
for  all  vessels  plying  the  lakes  would  tend  to  develop  a  large  extent  of 
country  now  undeveloped  for  want  of  facilities  for  shipping  produce 
and  hunl>er.  Should  this  harbor  be  improved  I  would  recommend  the 
following  plan : 

From  a  line  drawn  from  A^  (see  accompanying  tracing)  I  would  dredge 
out  a  channel  200  feet  wide  and  14  feet  deep,  following  the  natural 
channel  of  the  river  as  far  as  it  defines  itself  and  thence  in  a  direction 
perpendicular  to  the  general  direction  of  the  shore  line.  The  amount 
of  earth  to  be  dredged  would  be  278,080  cubic  yards,  at  40  cents  per 
cubic  yard,  $111,232. 
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• 

This  channel  I  would  revet  firom  J.  to  JS,  on  west  pier,  and  from  A^  to 
B^j  and  east  pier  by  a  sheet-  pile  pier.  The  details  of  this  pier  are 
shown  in  the  accompanying  tracing.  The  total  length  of  this  sheet- 
pile  pier  would  be  4,150  feet. 

The  cost  of  which  would  be  as  follows : 

16,600  linear  feet  12  by  15  inches  pine  timber,  at  19  cents  per 

linear  foot $3, 154  00 

10,400  linear  feet  12  by  15  inches  pine  timber,  at  15  cents  per 

linearfoot i   1,560  00 

8,300  linear  feet  6  by  12  inches  pine  timber,  at  9  cents  per 

linearfoot 747  00 

36,500  linear  feet  piles,  at  9  cents  per  linear  foot 3, 285  00 

736,560  feet  (board  measure)  plank,  (sheet  piles,)  at  $12  50 

per  thousand 9, 207  00 

20,763  pounds  drift-bolts,  at  4  cents  per  pound 830  52 

39,393  pounds  nut  and  screw  bolts,  at  6  cents  per  pound 2, 363  58 

19,921  pounds  8-inch  spikes,  at  7  cents  per  pound 1, 394  47 

3,631  cords  of  brush,  at  $3  per  cord 10, 893  00 

Driving  1,040  piles,  at  $2  per  pile 2, 080  00 

Driving  11,125  sheet  piles,  at  $1  per  sheet  pile !.....  11, 125  00 

Framing  35,300  linear  feet  timber,  at  13  cents  per  linear  foot    4, 589  00 

51, 228  57 


From  B  B'  to  pier-head  crib  (3,000  feet)  I  would  protect  the  channel 
with  a  close-pile  pier.  The  total  length  of  the  close-pile  pier  would  be 
6,000  feet,  which,  in  detail,  would  cost  as  follows : 

97,250  linear  feet  12  by  12  inches  pine  lumber,  at  15  cents 

per  linear  foot $14,587  50 

12,000  linear  feet  10  by  12  inches  oak  timber,  at  30  cents  per 

linear  foot  3, 600  00 

12,000  linear  feet  4  by  8  inches  oak  timber,  at  8  cents  per 

linear  foot 960  00 

337,500  linear  feet  piles,  at  9  cents  per  linear  foot 30, 375  00 

151,785  pounds  iron  drift-bolts,  at  4  cents  per  pound 6, 071  40 

123,990  pounds  screw-bolts  and  washers,  at  6  cents  per  pound  7, 439  40 

4,687  cords  of  stone,  at  $12  per  cord 56, 244  00 

9,750  cords  of  slabs  or  brush,  at  $3  per  cord 29, 250  00 

Driving  11,250  piles,  at  $2  per  pile 22, 500  00 

Framing  97,250  pine  timber,  at  13  cents  per  linear  foot 12, 642  50 

Framing  24,000  oak  timber,  (under  water,)  at  29  cents  per 

linear  foot 6, 960  00 

190,629  80 

The  ends  of  the  piers  should  be  protected  by  pier-heads  built  of  cribs 
32  feet  square  in  plan  and  20  feet  high,  costing  as  follows : 

10,456  cubic  feet  pine  timber,  at  15  cent-s  per  cubic  foot. . .  .*.  $1, 568  40 

12,508  pounds  iron  drift-bolts,  at  4  cents  per  pound 500  32 

3,152  pounds  screw-bolts  and  washers,  at  6  cents  per  pound.        189  12 

224  cords  of  stone,  at  $12  per  cord 2, 688  00 

Framing  10,456  cubic  feet  timber,  at  13  cents  per  cubic  foot    1, 359  28 

6, 305  12 
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BECAPITtJLA.TION. 

For  dredging $111,232  00 

For  sheet-pile  pier 51, 228  67 

For pilepier 190, 629  80 

For  pierheads 6,305  12 

359, 395  49 

For  superintendence  and  contingencies 35, 939  54 

«  ■  ■ 

Total ^  395, 335  03 


The  pile-piers  are  proposed  because  the  bottom  into  which  the  piles 
are  to  be  driven  is  of  stiff  clay. 

The  width  of  the  channel  is  made  200  feet  to  conform  to  the  oreneral 
rule  observed  at  other  places.  It  might  be  that  a  channel  of  100  feet 
in  width  would  do  for  the  present,  but  the  revetments  should  be  placed 
200  feet  apart,  so  that  if  at  some  future  time  it  should  be  thought  de- 
sirable to  widen  the  channel,  no  new  revetments  need  be  constructed. 

The  dredging  would  thus  be  reduced  one-half,  making  a  diflference  in 
the  total  estimate  of  $61,177  60— leaving  the  estimate  $334,157  43. 

It  would  take  three  seasons'  work  to  complete  this  improvement,  and 
if  the  plan  proposed  is  adopted,  at  least  $150,000  should  be  appropri- 
ated for  the  first  season's  work. 

I  have  not  recommended  any  dredging  inside  of  the  mouth  of  the 
river,  as  it  sliould  be  done  by  the  local  authorities,  nor  have  I  made  any 
estimate  for  protecting  the  river  banks,  for,  should  the  Government 
make  such  improvement,  it  would  be  equivalent  to  presenting  the  land- 
owners with  so  much  dockage. 

The  amount  of  dredging  that  would  be  necessary  to  make  a  channel 
and  winding  place  for  vessels,  interior  to  the  proiK)sed  work,  would 
amoont  to  55,086  cubic  yards,  whi(;h  at  the  estimated  price,  40  cents 
per  cubic  yard,  would  cost  $22,034  40. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

F.  U.  FARQUHAR, 
Captain  Corps  of  Engineers^  U.  8.  Army. 

Brigadier  General  A.  A.  Hubiphbeys, 

Chief  of  Engineers^  U,  8.  A.j  Washington^  D.  0. 


Statement  of  resnels  entered  and  deared  at  Cheboygan  Harbor ^  in  the  dietriet  of  MickigoMf 
during  the  year  1869,  shquTing  the  aggregate  number,  tonnage^  crew8,  and  cargoes. 


Articles. 


Entered. 


Knmber  of  ve»8el« 

Komb«r  of  toDH 

Knmber  of  crews 

Cords  of  bark 

Bnahels  of  wheat 

Bushels  of  com 

Bales  of  hay 

Barrels  of  floor  .'. 

Barrels  of  pork 

Barrels  of  oeef , 

Barrels  of  salt 

Barr^  of  apples 

Boahals  of  potatoes 

Heads  of  live  stock 

FMikagea  of  merchandise 


220 

41.834 

1,401 

500 

9.G99 

13.835 

859 

1,339 

137 

8 

34 

150 

73 

3 

405 


Articles. 


Nnmbcr  of  vessels 

Number  of  tons 

Number  of  crews 

Lumber (M  feet) 

Lath (M  feet) 

Shingles (M) 

Timber (H  feet) 

Kailroad-ties 

Fence-pouts 

Barrels  of  floor 

Barrels  of  fish 

Salt-lmrrels  

Telegraph-poles 

Bushels  of  iMurley 

Salt-ba«i 

Tons  or  iron 

Packages  of  merchandise 


Cleared. 


SSS 

43,719 

1,493 

195 
193 

800 

1,000 

100 

MS 
49,07(1 

4.850 

311.941 

9,500 

1,794 

064 
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Annual  report  of  T,  J,  Cram^  {retired)  colonel  of  engineers^for  fiscal  year 
ending  30th  JunCj  1871.  Improvements  of  St.  Clair  FUitSj  Michigan^ 
consisting  of  the  construction  of  the  St,  Clair  Flats  Ship-Canal, 

From  assurances  of  the  contractor  it  was  confidently  expected  that 
this  work  would  be  completed  and  formally  opened  for  the  lake  com- 
merce on  or  before  the  1st  of  August,  1870. 

Owing,  however,  to  his  miscalculations,  the  sending  of  three  of  his 
dredges  away  to  other  works,  and  some  bad  luck,  his  dredging  for  grad- 
ing the  bottom  of  the  canal  down  evenly  to  the  prescribed  depth  was 
protracted  so  late  into  la^t  autumn,  that  it  was  impossible  to  make  all 
tht  test  soundings  before  the  last  of  February,  1871. 

After  that,  all  these  carefully-made  soundings  had  to  be  reduced, 
plotted,  and  computed ;  and  it  was  found  from  them  that  there  remained 
a  total  of  30,921  cubic  yards  yet  to  be  dredged — in  all  the  several 
places  where  a  deficiency  was  shown  in  the  dredging — ^necessary  to 
bring  the  bottom  of  the  canal  everywhere  down  to  the  requisite  depth 
according  to  the  terms  of  the  contract. 

Accordingly  the  contractor  wa«  directed  to  resume  as  early  as  possi- 
ble and  dredge  out  this  amount ;  also  to  dredge  out  flaringly  on  the 
sides  of  the  head  and  tail  bays  of  the  canal  to  the  amount  of  9,395 
cubic  yards,  so  as  to  leave  the  upper  and  lower  ends  of  the  canal  416 
feet  wide  at  bottom,  while  the  part  between  the  dikes  is  300  feet 
wide. 

In  passing,  I  will  remark  that  this  is  the  widest  known  artificial  canal. 
The  Suez  construction,  in  the  artificial  parts,  does  not,  I  am  informed, 
exceed  250  feet  at  the  water  surface,  and  there  is  none  known  carrying 
so  much  commerce  as  the  United  States  St.  Clair  Flats  Canal  is  to 
accommodate. 

The  contractor  resumed  dredging  for  the  purposes  above  named  the 
10th  of  April,  and  has  steadily  persevered,  so  that  on  the  27th  June  the 
inspector  reported  that  all  the  forenamed  amounts  of  dredging  into  ten 
to  twelve  days'  works  had  then  been  accomplished. 

During  this  fiscal  year,  under  the  act  of  July  11,  1870,  specifically 
appropriating  $16,500  for  this  work,  a  contract  was  made  for  sodding, 
sowing  grass-seed,  planting  willows  upon  the  banks,  and  riprapping 
with  stones  under  water  around  the  faces  and  corners  of  the  wings  of 
the  canal-dikes^  A]\  this  work,  except  the  small  spots  occupied  tem- 
porarily by  the  contractor's  buildings,  has  been  reported  by  the  con- 
tractor as  having  been  done. 

Notwithstanding  the  failure  to  complete  the  canal  by  the  time  prom- 
ised, nearly-  a  year  since,  it  was  freely  used  by  vessels  when  necessary 
for  safety  during  last  season  ;  so  it  has  been  during  the  present  season 
of  navigation.  But  from  prudential  motives  the  canal  has  not  been 
officially  declared  o()en,  and  it  is  yet  in  possession  of  the  contractor : 
nor  will  it  be  accepted,  nor  will  the  contracts  be  closed  and  the  retained 
])er  cent,  be  paid,  until  all  shall  have  been  completed  according  to  the 
terms  of  the  contracts. 

I  think,  however,  all  will  be  satisfactorily  completed  by  the  31st  July^ 
1871,  and  accepted,  and  the  canal  on  or  before  that  time  declared  open 
to  thecommerce  of  the  lakes.  The  amount  expended  duringthe  fiscal  year 
from  the  appropriation  ^<  repairs,  preservation,  extension,  and  comple- 
tion of  river  and  harbor  works,''  is  ^70,042  87. 

The  amount  expended  from  the  specific  appropriation  of  $16,500^  act 
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11th  July,  1870,  is  $8,326  36.  Total  expended  on  the  work  this  fiscal 
year,  $78^,369  23.  Of  the  first  sani,  $11,514  88  has  been  paid  in  retained 
X>er  cent,  on  contracts  for  materials  which  were  closed ;  and  $58,527  99 
has  been  for  materials  and  work  and  per  cent,  yet  dne  on  the  contract 
for  work. 

Of  the  second  sum,  $7,955  has  been  paid  for  work  done  and  services 
of  employes,  &c.,  and  $371  36  is  retained  per  cent,  under  the  contract 
of  11th  November,  1870. 

Out  of  the  two  appropriations  named,  there  will  be  enough  left  to 
complete  the  work  as  prescribed  in  the  contracts  and  pay  the  contractor 
all  the  retained  per  cent,  that  will  be  due  him  when  the  work  is  accepted, 
and  i)ay  the  employes ;  leaving  the  work  nntrammeled  with  debt,  afford- 
ing an  example  of  a  large  work  having  been  completed  within  the  origi- 
n£d  engiueei^s  estimate. 

ProbabU  estimate  of  funds  required  to  he  appropriated  for  the  fiscal  year 

ending  30th  June^  1872. 

For  wages  of  the  custodian  of  the  canal $1, 500 

For  contingencies  that  may  occur  in  the  shape  of  necessary 
repairs 1, 000 

Total 2,500 

All  of  which  is  respectfully  submitted. 

T.  J.  CRAM, 
Retired  Colonel  Engineers^ 
Brevet  Major  General^  IF.  8.  A. 
Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  8,  A. 

1817  Db  Lancy  Place,  Philadelphia,  June  30, 1871. 


0  9. 

EXAMINATION  AT  PINE  EIYEB,  SAGINAW  BAY,  MICHIGAN. 

The  lake  survey  having  in  1857  been  extended  beyond  this  point,  I 
have  deemed  it  unnecessary  to  make  a  resurvey  of  the  locality,  and  sub- 
mit herewith  a  tracing  of  the  detailed  chart  of  that  point,  and  vicinity; 
scale,  ttJt^^,  upon  which  is  indicated,  by  rexi  parallel  lines,  the  improve- 
ment which  should  be  made  in  case  anything  is  done. 

Pine  River  is  a  small  stream  emptying  into  Saginaw  Bay  on  its  north- 
em  side.  The  river  itself  had,  at  the  date  of  the  survey,  about  7  feet  in 
depth  for  a  width  of  less  than  100  feet,  with  only  4  feet  on  the  bar. 
From  7  feet  in  the  river,  to  the  same  depth  outside,  the  bar  was  at  that 
time  about  3,000  feet,  and  1  have  no  reason  to  think  that,  making  allow- 
ance for  the  higher  stage  of  water  at  present,  the  circumstances  are  at 
all  changed  for  the  better.  A  channel  to  be  of  any  use  at  all  will  have 
to  be  made  at  least  50  feet  wide  at  the  bottom,  and  100  feet  at  the  top, 
at  the  shoale^t  water  on  the  bar,  and  7  feet  in  depth  at  the  stage  of  the 
survey.  This  will  involve  the  removal,  by  dredging,  of  16,000  cubic  yards 
of  sand,  at  an  estimated  cost  of  60  cents  per  cubic  yard,  or  a  total  of 
$7,500.  '       ' 
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The  estimate  may  seem  high,  but  it  is  29  cents  per  cabic  yard  less 
than  was  paid  for  dredging  the  channel  at  the  month  of  Saginaw  Kiver, 
and  should  this  prove  to  l^  as  difficult,  the  price  of  50  cents  per  cubic 
yard  will  befound  entirely  too  low  instead  of  too  high.  I  have  not  esti- 
mated for  piers  of  any  kind,  since  the  expenditure  of  the  large  amount 
of  money  required  to  build  them  is  unwarranted  by  the  commerce  of  the 
place. 

The  harbor,  if  made,  can  be  of  no  general  importance,  and  is  not 
require<l  as  a  harbor  of  refuge.  Neither  would  it  be  possible  for  a  ves- 
sel finding  the  anchorage  outside  dangerous  to  enter  in  a  gale  of  wind. 

The  point  has  only  local  consequence,  and  in  any  of  the  rare  cases, 
when  a  vessel  would  be  driven  from  the  anchorage  outside,  a  harbor  is 
easily  made  at  Tawas,  Wild  Fowl  Bay,  or  Saginaw  Eiver,  neither  of 
which  is  more  than  thirty  miles  distant. 

I  may  remark,  that  from  the  middle  of  August  to  the  latter  part  of 
October,  1857, 1  was  on  board  of  tlie  little  steamer  Surveyor,  at  work 
on  this  iK>rtion  of  Saginaw  Bay,  and  on  no  occasion  was  I  driven  from 
my  anchorage,  although  in  several  gales,  and  generally  in  more  exposed 
positions  off  the  points  where  triangulation  stations  were  built. 

BespectfuUy  submitted. 

O.  M.  POE, 
Major  of  Engineers, 


APPENDIX  D  1. 

REPORT  UPON    THE    IMPROVEMENT  OF    MONROE  HARBQR,   MICHIGAN. 

The  improvement  of  this  harbor,  and  of  the  harbors  on  Lake  Erie, 
west  of  Dunkirk,  was  under  charge  of  Major  Walter  McFarland,  Corps 
of  Engineers,  United  States  Array,  until  April  25,  1871,  since  which 
time  of  Captain  G.  L.  Gillespie,  Corps  of  Engineers,  United  States 
Army. 

Work  of  dredging,  under  the  contract  with  Thomas  Dunbar  &  Co.,  of 
Brie,  Pennsylvania,  dated  August  30,  18G9,  was  continued  to  October, 
when  the  contra<;t  was  completed.  Eight  thousand  cubic  yards  of  sand 
were  removed  from  the  bar  at  the  mouth  of  the  ship  canal,  and  there  is 
DOW  a  good  12foot  channel  into  and  through  ship  canal,  and  into  the 
river.  In  regard  to  further  improvement  of  this  harbor,  see  report  of 
resurvey  of  Monroe  Harbor,  accom2)auying  this  report. 

Balance  June  30,  1870 $6, 253  71 

Expended  during  the  year -6, 101  60 

Balance  June  30, 1871 152  11 


The  amount  annually  required  to  keep  piers  in  repair  is  probably 
about  $800.  This  harbor  and  port  are  in  the  collection  district  of  De- 
troit, near  Monroe  light,  a  fixed  white  light  of  the  fourth  order. 

The  amount  of  duties  collected  during  the  fiscal  year  ending  June  30, 
1871,  $54  45. 

Number  of  entries  and  departures,  82  ]  aggregate  tonnage,  10,629. 
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D2. 

EEPOBT    UPON    THE    IMPROVEMENT    OP  MAX7MEE  BAY,  TOLEDO,  OHIO. 

The  work  of  improving  the  western  channel  through  Maumee  Bay, 
under  the  contract  made  with  Patrick  Smith,  of  Cleveland,  Ohio,  dated 
August  11,  18G9,  was  continued  to  November  C,  1870,  when  the  dredges 
were  removed  for  the  season,  up  to  which  time  the  entire  amount  of 
saud  removed  was  73,653  cubic  yards.  Patrick  Smith  resumed  work 
April  25,  1871,  with  two  dredges,  and  up  to  the  time  of  the  completion 
of  his  contract,  June  7,  had  removed  from  the  western  channel  about 
86,000  cubic  yards  of  sand  and  clay.  An  appropriation  for  $50,000  was 
made  July  11,  1870,  for  the  further  improvement  of  the  harbor.  Sealed 
proposals  were  publicly  invited  to  February  15,  1871,  for  the  removal  of 
120,000  cubic  yards  from  the  same  channel,  and  a  contract  was  made 
with  Alexander  S[>alding,  of  Buffalo,  New  York,  the  lowest  bidder, 
March  3,  1871,  at  21  cents  per  cubic  yard,  amounts  so  removed  to  be 
determined  by  soundings  and  measurements  made  before  and  after 
dredging,  with  an  allowance  to  the  contractor  of  $25  per  day  for  each 
dredge  when  i)revented  from  working  by  rough  and  windy  weather 
only.  (See  abstract  of  proposals  accompanying  this  report.)  Andrew 
Spalding  commenced  work  under  his  contract  with  two  dredges  on  May 
20,  1871,  and  up  to  the  close  of  the  fiscal  year  has  removed  30,091  cubic 
yards  of  saud  i'rom  the  main  channel.  Spalding  will  continue  his  opera- 
tions  between  the  red  and  black  can  buoys  of  the  main  channel,  now 
60  feet  wide,  until  he  has  attained  throughout  a  depth  of  14  feet  of  water 
at  low  stage,  afterward  he  will  widen  the  channel  to  the  limit  of  avail- 
able funds. 

An  appropriation  of  $50,000  was  made  March  3,  1871,  for  the  further 
improvement  of  the  harbor.  Sealed  i)roposals  were  publicly  invited  to 
May  25,  1871,  for  the  removal  of  200,000  cubic  yards,  more  or  less,  of 
saud  from  the  main  channel,  at  such  points  as  the  engineer  in  charge 
should  direct,  and  a  contract  was  made  with  Charles  Fitzsimons,  of 
Chicago,'lllinois,  the  lowest  bidder,  June  6,  at  30  cents  per  cubic  yard, 
measurement  to  be  made  in  the  bed  of  the  channel.  (See  abstract  of 
proposals  accompanying  this  report.)  He  will  commence  work  early  in 
July  and  will  be  assigned  to  that  part  of  the  main  channel  between  the 
red  can  buoy  and  the  14  feet  curve  in  the  direction  of  Turtle  Island. 

Balance  on  hand  June  30,  1870 : $11,  724  23 

Amount  drawn  October  1,  1870 10, 000  00 

Appropriated  July  11,  1870 50, 000  00 

Appropriated  March  3,  1871 50,  000  00 

Total ,   . . .     121,  724  23 

Expended  during  year $20, 844  92 

Due  June  30, 1871 15, 087  89 

35,932  81 

Balance  June  30,  1871 85, 791  42 


Which  balance  will  be  expended  by  June  30, 1872.  Still  required  to 
complete  improvements  as  ordered,  $20,000. 

Toledo  Harbor  (Maumee  Bay)  is  in  the  collection  district  of  Miami, 
near  the  port  of  Toledo,  Ohio.  The  nearest  light  is  a  fixed  white  of  the 
fourth  order,  shown  from  Turtle  Island. 
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The  amonnt  of  reveaam  collected  here  during  the  flscal  year  ending 
Jane  30,  1871,  was  $49,289  35.  Kamber  of  entries  of  vessels  during 
the  same  period,  2,178 ;  and  departurea,  2,148,  with  an  aggregate  ton- 
nage of  082,593. 


JbilrtKt  of  birlt/or  dre^nij  the  mail  ehip  channel  Ihrovgh  Mmmtee  Bay,  OJti'o,  opmed  at  t\t 
Ciiiled  Slater  Eugiaeer  Ojfice,  I'aiuercilU,  Ohio,  in  accordance  with  tilt  temu  of  an  odtwr- 
tiaement  doled  January  15,  1871. 


NuDfi  or  bidden. 

Bedduice. 

"{E&- 

Chk        lU 

10 

an 

Or  OT7  cPDt^ In  KOWB  or noo per 

But  SuRiDsw,  Ulch  . . 

dny  Tot  dredge,  tug,  ud  Kowa. 

Or  1100  ppr  d»,  far  buIi  dwdgn 
.nd  t«g.  u.d  tGO  per  da;  when 
WMlher  pwranU  irurlc 

tea-oJo::.:::: 

FulUm.N.Y 

And  (33  per  d»y  when  ireallm 

McSellr.GouldaitStock... 

In  accordance  with  the  terms  of  hia  contract,  dated  September  10, 
1869,  PaMck  Smith,  of  Cleveland,  Ohio,  commenced  the  work  of  dredg- 
ing the  inner  channel  of  this  harbor  in  July,  1870^  and  completed  his 
contract  in  November,  having  removed  28,192  cubic  yards  of  sand  and 
clay  in  a  cut  60  feet  wide  and  2,500  feet  long. 

For  the  farther  improvement  of  this  harbor  an  appropriation  of 
(10,000  was  made  July  11, 1870,    Sealed  proposals  were  publicly  invited 
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to  February  15, 1870,  for  removing  25,000  cabic  yards  of  sand,  more  or 
less,  from  the  channel  over  the  inner  bar,  in  a  cat  half  a  mile  in  length 
and  90  feet  in  width,  and  a  contract  was  made  with  O.  J.  Jennings,  of 
Syracuse,  New  York,  the  lowest  bidder,  March  4, 1871,  at  26^  cents  per 
cubic  yard,  measured  in  bank.  (See  abstract  of  proposals  accompany- 
ing this  report.)  O.  J.  Jennings  commenced  work  with  one  dredge, 
May  13, 1871,  and  up  to  the  close  of  the  fiscal  year  has  removed  abont 
5,500  cubic  yards  of  sand  and  clay.  The  progress  made  has  not  been 
satisfactory  on  account  of  many  mishaps  to  the  dredge  from  imperfect 
machinery  and  bad  weather.  It  is  hoped  he  will  complete  his  contract 
by  the  1st  of  November. 

Balance  June  30,  1870 $9,749  81 

Appropriated  July  11, 1870 10, 000  00 

Total 19,  749  81 

Expended  during  year $10, 604  56 

Due  June  30, 1871 1, 590  80 

12, 195  36 

Balance  June  30, 1871 7,554  45 


No  appropriation  is  recommended  for  the  further  improvement  of  the 
harbor. 

Sandusky  City  is  a  port  in  the  collection  district  of  Sandusky,  Ohio, 
near  Cedar  Point  and  Sandusky  lights. 

Kevenue  collected  during  the  fiscal  year  ending  June  30, 1871,  $26,400. 
Number  of  entries,  1,070;  number  of  clearances,  1,048;  aggregate 
tonnage,  400,483. 

Abstract  of  hidnfor  dredging  the  channel  over  the  inner  bar,  Sandunky  Bay^  OhiOj  opened  at  the 
United  States  Engineer  Office^  PainesviUe,  OhiOy  in  accordance  with  the  terms  of  an  adver- 
tisement dated  January  15,  1871,  inviting  proposals  for  the  same. 
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do 
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P.Smith 

E.  R.  Seward 

Cleveland.  Ohio 

Albany.  N.  Y 

McNelly,  Goulden  &  Stock. . . 

Toledo,  Ohio 

D5. 

REPORT  UPON  THE  IMPROVEMENT  OF  HURON  HARBOR,   OHIO. 

The  operations  at  thfs  harbor,  commeneed  in  the  spring  of  1870,  by 
William  Nicolls,  of  Detroit,  Michigan,  under  contract  dated  October  14, 
1869,  were  completed  in  September. 

The  piers  aie  now  in  good  condition,  and  the  channel  has  full  15  feet 
depth  of  water  at  low  stage. 

Balance  June  30, 1870 J12  661  62 

Expended  during  the  year ,\ . ,      3'  155  76 

Balance  Jund  30, 1871 9  394  75 
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Probable  annual  cost  of  keeping  the  piers  in  repair,  tl,000. 

Huron  is  a  port  in  the  collection  district  of  Sandusky,  Ohio,  near  the 
Huron  beacon-light. 

Revenue  collected  during  the  fiscal  year  ending  June  30, 1871,  $30. 
Number  of  entries,  34 ;  number  of  clearances,  34 ;  aggregate  tonnage, 
8,239.    No  appropriation  recommended. 


D6. 

REPORT  UPON  THE  IMPROVB^tBNT  OP  VERMILLION  HARBOR,  OHIO. 

No  money  has  been  available,  for  any  improvement,  during  the  year. 
The  piers  are  in  fair  condition.  It  is  probable  that  the  shipping  from 
this  port  has  slightly  increased  during  the  year,  but  there  Is  ample 
water  in  the  channel- way  to  meet  all  the  requirements  of  the  commerce 
of  the  harbor.  No  appropriation  is  asked  for  any  improvement.  Prob- 
able cost  of  keeping  piers  in  repair,  $1,000. 

Vermillion  is  a  port  in  the  collection  district  of  Sandusky,  Ohio,  near 
Vermillion  beacon-light.  Duties  collected  during  the  fiscal  year  ending 
June  30,  1871,  $102.  Number  of  entries  and  departures  for  the  same 
period  6Sj  with  an  aggregate  tonnage  of  1,239. 


D7. 

REPORT  UPON  THE  IMPROVEMENT  OF  BLACK    RIVER    HARBOR,   OHIO. 

Nothing  of  any  consequence  has  been  done  during  the  year.    The 
piers  are  in  good  repair  and  the  channel  has  12  feet  of  water. 

Balance  June  30,  1870 $7, 980  05 

Expended  during  the  year 66  00 

Balance  June  30, 1871 7, 914  05 


No  further  improvement  of  the  harbor  is  required.  Probably  $1,000 
annually  will  suttice  to  keep  piers  in  repair. 

Black  Kiver  is  in  the  collection  district  of  Cuyahoga,  Ohio,  near 
the  Black  River  beacon-light. 


D8. 

REPORT  UPON    THE  IMPROVEMENT  OP  CLEVELAND  HARBOR,  OHIO. 

The  head  of  the  east  pier  which,  wa«  run  into  by  a  steamer  in  October, 
and  badly  injured,  and  which  was  further  damaged  by  a  storm  in  the 
same  month,  has  been  completely  repaired  from  the  water-line  seven 
courses  upward,  using  in  this  work  7,000  feet  (board  measure)  timber  and 
plank,  1,200  pounds  of  iron  and  spike,  20  cords  of  rubble-stone.  The 
work  was  done  by  days  labor.  The  decking  of  the  east  i^lftt^^^V^v^^sa. 
greatly  injured  by  mariners  during  the  >,'eat  *,  t\i^  ^m^^V  ^\iXxt^  ^%fc\s$^ 
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of  snnbbing-posts  has  made  mariners  resort  to  such  parts  of  the  pier 
as  were  attainable ;  most  generally  they  have  cut  through  the  decking 
adjoining  the  side  timbers  and  hitched  on  to  the  joists.  Snubbing-posts 
will  be  put  in  and  the  piers  repaired  during  July. 

An  appropriation  of  $20,0(K)  was  made  July  11, 1870,  for  the  further 
improvement  of  the  harbor.  Sealed  proposals  were  publicly  invited  to 
February  15,  1871,  for  removing  from  the  outer  bar  and  from  the  chan- 
nel between  the  piers  30,000  cubic  yards,  more  or  less,  of  sand,  and  a 
contract  was  made  with  Andrew  Spalding,  of  Buffalo,  New  York,  March 
7, 1871,  at  25  cents  per  cubic  yard,  with  a  further  allowance  of  $25  per 
day  for  each  dredge  when  unable  to  work  on  account  of  rough  and 
Windy  weather.  Work  was  commenced  with  two  dretlges  June  3,  with 
directions  to  make  a  cut  50  feet  wide,  in  the  middle  of  the  channel,  giving 
18  feet  water,  and  to  extend  the  same  from  near  the  railroad  swing- 
bridge  to  the  18-foot  curve  north  of  the  end  of  the  entrance  piers. 

When  the  50-foot  cut  is  completed,  it  will  be  widened  on  either  side 
by  two  20-foot  cuts,  giving  respectively  17  and  16  feet  water.  This 
depth  of  water  is  very  necessary  ;  the  entrance  to  the  harbor  is  so  ex- 
posed that  during  storms,  with  unfavorable  winds,  the  depth  of  water 
on  the  outer  bar  has  been  known  to  be  diminished  5  feet,  a  condi- 
tion of  affairs  exceedingly  dangerous  now  for  vessels  drawing  more  than 
10  feet.  Up  to  the  close  of  the  fiscal  year  about  9,500  cubic  yards  had 
been  removed. 

Balance  June  30  1870 $2,420  00 

Appropriated  Jul/11,  1870 20, 000  00 

Total 22, 420  00 

Expended  during  year 2, 628  45 

Balance  June  30, 1871 19,791  65 


Cleveland  is  in  the  collection  district  of  Cuyahoga,  near  Cleveland 
light  and  beacon. 

During  the  year  ending  June  30, 1871,  there  was  collected  from  duties 
at  this  port  the  sum  of  $173,409  03;  number  of  entries  and  depart- 
ures, 7,21G ;  tonnage,  2,145,062. 

Amount  probably  required  annually  to  keep  the  piers  in  repair,  $1,000. 

No  further  appropriation  recommended. 


Names  of  bidders. 


Kosldeuce. 


Carkln  &  Kimball i  Chicago,  ni 


O.  J.  Jennings 


N.  G.  Dodi 


Syracnsc,  N.  T. 


Cleveland,  Ohio 


mge 

W.  Richai^son I  Baffalo,  N.  Y. 

A.  Spalding > do 


E.R.  Seward !  Albany, N.T 

ICc^elly,  Qooldeu  &.  Stock. . . I  Toledo,  Ohio . 


Price  per  cn- 
bic  yard. 


•0  412.3 

29 

32 
26 
25 

30 
40 


Semarks. 


Or  36.6  cents  in  scows,  or  iiOO  per 
dwy  for  dredge,  tog,  aiTd  aoows. 

And  f  I  per  cubic  yard  for  divdg- 
ing  old  pier. 

Or  ^  per  day. 

And  135  per  day  when  weatheir 
prevents  work. 
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Ko  work  of  improvement  has  been  done  during  the  year. 

Balance  June  30, 1870 $33, 006  94 

Expended  during  the  year * 77  70 

Balance  June  30, 1871 33, 529  24 


Probable  annual  cost  of  keeping  piers  in  repair  $1,500. 

The  east  and  west  piers  will  be  repaired  and  snubbing-posts  added 
during  the  season.    The  work  will  be  done  by  days'  labor. 

Grand  Eiver  is  in  the  collection  district  of  Cuyahoga,  Ohio,  near 
Grand  Eiver  light.  The  amount  of  revenues  collected  during  the  fiscal 
year  ending  June  30, 1871,  was  $455. 


D  10. 


REPORT  UPON  THE  IMPROVEMENT  OF    ASHTABULA  HARBOR. 

Nothing  has  been  done  at  this  harbor  during  the  year.  An  appro- 
priation was  made  March  3,  1871,  for  $15,000  for  the  further  improve- 
ment of  the  harbor.  Sealed  proposals  were  publicly  invited  to  May  25, 
1871,  for  removing  from  the  channel,  between  the  piers,  about  7,000 
cubic  yards,  more  or  less,  of  shale  rock  by  blasting  and  dredging,  so  as 
to  give  a  depth  of  12  feet  at  low  water,  and  a  contract  was  made  with 
Lee  &  Dunbar  of  Erie,  Pennsylvania,  »June  17,  1871,  at  $2  25  per  cubic 
yard.  Work  under  this  contract  will  commence  in  July.  The  60- 
feet  channel  blasted  out  in  18C9-'70  will  be  widened  to  the  full  distance 
between  the  piers. 

Balance  June  30,  1870 $150  22 

Appropriated  March  3, 1871 15, 000  00 

Total 15, 150  22 

Expended  during  the  year 5  00 

Balance  June  30,  1871 15, 145  22 


No  additional  appropriation  is  recommended. 

Amount  probably  required  annually  to  keep  piers  in  repair,  $800. 

Ashtabula  Harbor  is  in  the  collection  district  of  Cuyahoga,  Ohio,  near 
Ashtabula  beacon-light. 

Dijring  the  fiscal  year  ending  June  30,  1871,  there  was  collected  here 
from  duties  $100  49.  Number  of  entries  of  vessels  during  the  same 
period,  42.    Number  of  departures,  43.    Aggregate  tonnage,  8,788. 

Ahatract  of  proposals  far  improving  Ashtabula  Harbor^  Ohio,  opened  at  BuffalOj  Xcw  York, 

May  25, 1871. 


Names  of  bidders. 

Eesidcnco. 

Per  cable 
yard. 

Description  of  work. 

"Lo©  Sl  Dunbar  ........... 

Erie,  Pa 

•2  25 
2  75 
6  50 

KemoTinfT  from  the  channel  between  the 
piers  7,000  cubic  yarda^nxo^^  <axVtM^x 

C.J.  JonniiiRS  &  Co 

f»eorffe  KrlldiTir 

Syracnne,  N.  T 

Fnltou.  N.  Y 

N .  G.  Dod«;e  &  Co. ...... . 

Cleveland,  Ohio 

1             d!iid 
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D.  11. 
REPORT  UPON  THE  IMPROVEMENT  OF  CONNEAUT  HARBOR,  OHIO. 

The  end  of  the  west  pier,  which  had  settled  5  feet  after  its  constmc- 
tion,  was  in  November  leveled  up  to  a  height  of  7  feet  above  the  water, 
using  for  this  purpose  12,000  feet,,  board  measure,  of  timber  and  plank, 
1,400  pounds  of  iron  and  spikes,  70  cords  of  stone.  This  work  was 
done  by  days'  labor. 

An  appropriation  was  made  July  11, 1870,  for  (6,000  for  the  further 
improvement  of  the  harbor.  Sealed  proposals  were  publicly  invited  to 
May  29, 1871,  for  the  material  and  workmanship  necessary  in  the  ex- 
tension of  the  east  pier  a  distance  of  90  feet,  and  a  contract  was  made 
with  Hugh  W.  Smith,  of  Buffalo,  New  York,  June  17, 1871,  at  the  sev- 
eral prices  contained  in  the  abstract  of  proposals  accompanying  this 
report.    Work  under  this  contract  will  commence  in  July. 

Balance  June  30, 1870 |2, 804  15 

Appropriated  July  11, 1870 6, 000  00 

Total 8,864  15 

Expended  during  the  year 1, 542  33 

Balance  June  30, 1871 ' 7,321  82 


Ko  additional  appropriation  recommended.  Amount  probably  re- 
quired annually  to  keep  piers  in  repair,  $800. 

Conneaut  is  in  the  collection  district  of  Cuyahoga,  Ohio,  near  Oon- 
neaut  beacon-light. 


BEPORT  OF  THE  CHIEF  OF  ENGINEERS. 


198         BEPOBT  OF  THE  CHIEF  OF  ENGINEERS. 

D  12. 

ANNUAL  REPORT  UPON   THE   IMPROVEMENT   OF  ERIE  HARBOR,  PENN- 
SYLVANIA. 

During  the  fiscal  year  9,851  cubic  yards  of  sand  have  been  removed 
from  the  inner  bar,  and  15,46(3  cubic  yards  from  the  outer  bar  of  this 
harbor,  under  the  contract  with  Lee  &  Dunbar,  of  Erie,  Pennsylvania, 
dated  March  20,  1807. 

The  reijairs  to  the  breakwater  connecting  south  pier  with  the  south 
shore,  unfinished  at  the  close  of  the  last  fiscal  year,  were  completed 
during  the  month  of  December. 

An  appropriation  was  made  July  11,  1870,  for  $20,000,  for  the  further 
improvement  of  this  harbor,  and  has  been  used  in  part  for  the  repairs 
to  the  breakwater. 

An  approi>riation  was  made  March  3, 1871,  for  $29,000,  for  the  further 
imi>rovement  of  the  harbor.  Sealed  proposals  were  publicly  invited  to 
May  25,  1871,  and  a  contract  was  made  with  Lee  &  Dunbar,  of  Erie, 
Pennsylvania,  June  17,  1871,  for  removing  60,000  cubic  yards  of  sand 
from  the  channel  across  the  inner  bar,  at  23  cents  per  cubic  yard. 

Under  the  same  appropriation,  sealed  proposals  were  publicly  invited 
to  May  29,  1871,  for  removing  the  sunken  cribs  near  the  east  end  of  the 
north  pier,  and  for  the  supply  of  the  material  and  workmanship  neces- 
sary in  the  extension  of  the  north  pier  eastwardly  120  feet,  and  a  con- 
tract was  nmde  June  17,  1871,  with  Hugh  W.  Smith,  of  Buffalo,  New 
York,  at  the  several  prices  for  material,  &c.,  given  in  the  abstract  of 
proposals  accompanying  this  report.  The  channel  across  the  inner  and 
outer  bars  will  be  widened  to  350  feet ;  the  width  between  the  piers  at 
the  beacon-light  on  north  pier,  and  when  completed,  will  have  15  feet  of 
water  at  low  stage./ 

An  allotment  of  $10,000  has  been  made  for  the  protection  of  the 
peninsula,  and  will  be  expended  during  the  year  in  the  purchase  and 
planting  of  trees,  and  also  in  the  construction  at  the  threatened  points 
of  jettees  of  brush  and  stone. 

Balance  available  June  30,  1870 $31,650  94 

Appropriated  Jnly  11,  1870 20,000  00 

Appropriated  March  3, 1871 29,000  00 

Allotted  for  peninsula 10,000  00 

Total 90,650  94 

Expended  during  the  year $29,420  53 

Due  June  30,  1871 2,234  65 

31, 655  18 

Balance  June  30, 1871 58,995  76 


No  further  appropriation  recommended.  Amount  probably  required 
annually  to  keep  piers  and  breakwater  in  repair,  $L,50D. 

Erie  is  situated  in  the  collection  district  of  Erie,  near  Erie  light,  and 
is  a  port  of  entry. 

All  of  which  reports  are  respectfully  submitted. 

G.  L.  GILLESPIE, 

Captain  United  States  Engineers. 
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■  Ko  conilitlOBa  jpeclfled  u 
ItHpeclfullj-  Babmltled, 


D  13. 


Uhited  States  Engineer  Oppick, 

Painemille,  Ohio,  October  1, 1870. 

OEXERA.L:  T  transmit  to  yon  by  express  to-day  a  map  sfaoving  the 
reisiilt  of  the  sun'ey  of  tlio  heml  of  the  peninsula  at  Erie  Hurbor,  Penn- 
sylvtiiiia,  made  in  obedience  to  your  orders,  and  for  the  purpose  of 
ahowinp;  what  changes  if  any  have  been  retently  effected  in  its  Bfaore 
lines,  and  especially  snch  as  might  enilanger  the  safety  of  the  harbor 
by  rendering  probable  the  breaking  tiirough  of  the  waters  of  the  lake. 

By  rc^asou  of  the  constant  employment  of  my  two  assistants  in  works 
of  iniproreinent  which  could  not  be  deferred  at  the  various  harbors 
under  my  charge,  it  was  not  until  near  the  close  of  June  that  I  was  able 
to  start  this  survey. 

The  map  and  report  of  the  superintending  engineer,  Colonel  Irvin 
Camp,  reached  me  about  the  latter  end  of  August,  and  tlie  pressure  of 
offlce-work  has  prevented  me  from  traiismittiug  them  earlier. 

The  only  reliable  map  of  Erie  Harbor  in  my  possession  with  which 
our  8iirvi.'y  c^uld  be  compared  was  that  of  John  De  la  Oamp,  made  In 
18li5,  under  the  dii'ection  of  Brevet  Colonel  W.  F.  Bayuolds,  major  of 
engineers,  and  superintendent  of  the  survey  of  the  north  and  north- 
western lakes,  and  transmitted  to  the  Bureaus  of  Engineers,  Febmarr 
24, 18(i«. 

-\s  in  so  delicate  an  o])eration  as  the  comparisoa  of  two  surveys 
carried  over  a  distance  of  nearly  four  miles,  in  very  nearly  a  right  line, 
with  few  or  no  means  of  cli'  ■king  the  accura*—  of  the  observations,  the 
cxtreniest  caution  was  neiessary,  1  procui-eu  from  Major  C,  B.  Coni- 
Btock,  Cur[>s  of  Engineers,  in  charge  of  the  lake  survey,  the  data  neces- 
sary to  enable  ua  to  recover  the  base-line  made  use  of  by  De  la  Camp 
id  his  suney,  and  with  this  as  a  startiug-Iine,  (marked  base-line  No.  3 
in  the  map  of  our  survey,)  the  remaining  bases  were  fixed  with  a  transit', 
and  the  result  ii-,  I  believe,  as  accurate  as  an  instrumental  survey  can 
well  be. 

The  map  herewith  gives  in  differently-colored  lines  the  various  hori- 
zontal cur\e8  of  the  surliice  surveyed  as  we  found  them,  their  planes 
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beiTig  3  feet  apart,  beginning  at  the  water-line ;  and  tbe  same  corves  as 
Bliown  b}'  De  la  Camp's  map  are  also  plotted  thereon  in  bhick. 

It  is  to  be  observed,  however,  as  stated  in  the  legend  on  the  map,  that 
in  the  survey  of  1865,  the  water  stood  at  5.326  feet;  in  the  present  survey 
at  4.700  feet,  being  readings  of  the  water-gauge,  near  the  beacon  on  the 
north  pier,  and  indicating  that  the  water  at  the  time  of  our  survey  was 
.625  foot,  or  7.5  inches  higher  than  at  the  date  of  De  la  Cami)'8  survey. 
In  the  map  herewith,  the  water-mark,  as  found  by  us,  has  been  reduced 
to  the  level  of  the  water  of  De  la  Camp's  survey  (approximately)  by 
assuming  the  slope  of  the  lake-shore  as  being  one  upon  six ;  but  no 
reduetion  lias  been  made  of  the  other  horizontal  curves^  which  shchild  be 
from  3  to  4  feet  outside  of  their  present  positions.  This,  however,  is  of 
no  great  importance  in  the  discussion  of  results. 

What  follows,  however,  is  of  greater  importance  in  the  discussion 
of  those  results,  and  should  be  carefully  borne  in  mind  while  consider- 
ing them.  Assuming  what  I  believe  to  be  true,  that  the  present  survey 
made  in  relation  to  a  special  object  is  accurate,  and  that  the  map 
thereof  is  made  with  equal  accuracy,  it  is  plain  that  the  whole  value  of 
our  deductions  must  depend  upon  the  accuracy  of  the  shore-line,  as  shown 
by  De  la  Camp's  map.  Now  that  map  is  a  lithography  900  feet  to  the 
inch,  reduced  from  the  original,  as  drawn  in  the  office  of  the  lake  survey: 
and  to  make  it  sufficiently  distinct,  when  containing  the  curves  found 
in  our  survey,  we  have  had  to  enlarge  it  again  to  our  own  scale, 
which  is  250  Veet  to  the  inch.  An  error  of  one-thirtieth  of  an  inch,  then, 
which  might  have  crept  into  the  lithographic  copy,  would  make  a  dif- 
ference of  30  feet  in  the  position  of  the  shore-line:  and  as  De  la  Camp's 
map  was  constructed  for  general  purposes,  and  probably  (especially  in  the 
reduction)  with  little  or  no  expectation  that  measurements  of  so  dimin- 
nlivc  a  character  would  ever  need  to  be  made  from  it,  it  is  quite  within 
the  limits  of  probability  that  such  differences  may  have  arisen.  As  the 
position  of  the  shoreline,  a«  found  by  us,  varies  from  that  found  by  De 
la  Camp,  from  30  feet  to  100  feet,  extreme,  it  will  be  seen  that  the  pre- 
ceding consideration  is  one  of  im]>ortance  in  forming  a  judgment  as  to  a 
change  of  position  in  this  shore-line. 

The  points  which  prominently  appear,  upon  an  examination  of  the  map 
herewith,  are  these : 

1st.  The  sur\^ey  extends  from  the  bluff  on  the  main  land  over  a  nar-, 
row,  sandy  strip  to  the  point  on  the  shore-line  of  the  peninsula,  where 
the  timbered  region  begins,  a  distance  by  base-lines  of  19,454  feet= 
3.  es  miles. 

2d.  Up  to  the  end  of  base-line  Xo.  5,  a  distance  of  about  12,700  feet, 
or  two-thirds  of  the  whole,  the  two  sbofe-lines  continually  cross  each 
other — showing  that  the  superficial  area  of  the  accretions  is  about  equal 
to  that  of  the  encroachments.  But  in  addition  it  is  seen  that  over  this 
whole  distance  a  six-loot  curve  has  been  established,  where  no  six-foot 
curve  existed  in  1865. 

ae  apparent  .iccretions  and  encroaclinients  along  tins  entire  line  so 
far,  may  well  be  referred  to  the  variations  due  to  change  of  scale  in  the 
map  of  1866;  but  even  supposing  that  they  are  real  as  well  as  appar- 
ent, the  general  average  shows  a  decided  gain  for  this  portion  of  the 
peninsula. 

3tl.  Base-lines  6,  8,  9, 10,  11,  and  12,  show  an  apparent  retrogression 
of  the  shore-line  (average  about  60  feet)  over  a  distance  of  5,548  feet — 
a  little  over  a  mile — while  base-line  7  shows  a  slight  j)rogression  sea- 
ward. This  brings  us  up  to  the  heavily- wooded  ridges  which  cover  the 
remainder  of  the  peninsula,  beyond  which  our  survey  does  not  extend. 
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For  more  detailed  statements  of  the  condition  of  these  shore-lines^ 
see  Colonel  Camij's  report,  appended  hereto. 

Concerning  that  report,  it  is  to  be  observed  that  he  assnmes  two 
things :  first,  that  all  the  lines  of  De  la  Camp's  survey  a^  plotted  are 
absolutely  correct ;  second,  that  all  his  averages  in  relation  to  apparent 
changes  are  referred  to  an  interval  otfour  years  instead  oijive  years,  as 
they  should  be. 

In  conclusion  I  have  to  say  that — 

First.  There  is  nothing  in  the  condition  of  the  peninsula  that  need 
occasion  alarm  to  those  interested  in  the  preservation  of  Erie  Harbor ; 
for  supposing  the  chart  to  indicate  correctly  the  degree  of  erosion,  its 
rate  is  such  that  no  danger  need  be  apprehended  within  the  next  two 
years,  if  ever. 

Second.  Supposing  the  waters  of  Lake  Erie  should  at  any  future  time 
break  through  into  the  brushy  pond  mentioned  on.  page  8  of  Colonel 
Camp's  report  herewith,  or  into  Long  Pond,  as  mentioned  on  pages  13 
and  14  of  same  report,  the  result,  so  far  from  being  an  injury  to  the 
harbor,  would  in  all  probability  be  a  conversion  of  these  shallow  pieces 
of  water  into  dry  land  by  the  washing  in  of  sand. 

Third.  A  comparison  of  the  map  of  this  survey  and  De  la  Camp's 
map  of  18G5,  with  the  only  other  map  of  this  harbor  which  I  have,  viz, 
Anderson's  map,  made  in  1819,  shows  that  the  condition  of  the  peninsula 
is  infinitely  better  now  than  it  was  then,  being  both  broader  and 
higher.  Probably  every  part  of  this  shore  is,  at  difterent  times,  washed 
away,  and  rebuilt  again ;  but  in  order  to  ascertain  accurately  what 
changes  are  annually  taking  place  in  its  surveys  such  as  this  just  com- 
pleted should  be  annually  made,  so  that  if  any  injury  to  this  fine  harbor 
18  really  threatened,  it  may  be  known  in  time  and  properly  guarded 
against. 

For  this  reason  I  recommend  that  the  sum  of  $1,500  be  appropriated 
for  the  re-survey  of  the  shore-lines  of  the  peninsula  in  the  spring, 
which  survey,  when  compared  with  tliat  which  we  have  just  completed, 
will  furnish  accurate  and  indisputable  information  as  to  the  changes 
being  ett'ected. 

If,  after  such  survey,  it  be  found  necessary  to  protect  the  outer  shore 

of  the  i)enin8ula,  such  protection,  I  think,  could  be  best  afforded  by 

^heavily  riprapping  it,  at  a  cost  probably  of  $3  per  linear  foot,  which 

would  amount,  taking  the  length  of  erosion  from  Colonel  Camp's  report, 

to  about  $25,000. 

Very  respectfully,  your  obedient  servant, 

WALTEE  McFAELAND, 

Major  of  Engineerg. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers^  Waahingtonj  D.  C. 


Erie,  August  20, 1870. 

Dear  Sir  :  ITi^rowitli  I  cive  you  final  report  of  the  survey  of  "  the  head  of  the 
l)eninHnhv'  which  forms  auu  protects  the  western  portion  of  the  harbor  of  Erie,  Penn- 
Bylvania. 

The  resnUs  are  shown  by  a  detailed  statement  of  the  encroachments,  accretions,  and 
land  curv(>H  along  each  base-line  of  the  survey,  commencing  near  the  the  main-land 
shore  at  the  extreme  west  end  of  the  peninsula. 

Base-line  Xo.  1. — Total  length,  2,200  feet;  "  average  accretion  on  the  lake  side,  on  the 
first  1,100  fvitt  is  30  feet  =  annual  accretion  of  7^  feet."  (This  is  an  erroi\  De  la  Camp's 
map  of  Erie  Harbor,  with  which  the  present  survey  is  compared,  though  transmitt^Mi 
to  the  Engineer  Bureau  February  24,  1666,  was  really  surveyed  during  the  summer  aud 
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fell  of  18G5,  and  is  therefore  five  years  old  instead  of  four,  as  assumed  in  the  present 
report ;  and  this  error  runs  through  all  suhsequent  averages,  which  are  all  too  large  hy 
on©-6fth.-W.  McF.) 

Average  eucroachnients  for  next  1,100  feet  on  lake  side  is  :^  feet  =  annual  encroach- 
ments of  8f  feet,  with  hay-shore  line  and  !^foot  land-curves  corresponding  to  the  ahove 
changes ;  hut  we  have  in  compensation  for  this  driviug-in  of  the  lake-shore  line,  the 
clear  establishuicut  of  a  6-foot  land-curve  along  the  whole  length  of  this  base,  which 
is  not  shown  on  the  map  of  the  survey  of  1866.  This  is  an  important  and  encouraging 
feet  in  the  record  of  the  present  survey. 

JBa«e-/tH<*iSa.  2.— Total  length,  4,025i  feet.  There  is  shown  on  this  line  an  average 
encroachment  on  the  lake-sbore  line  of  64  feet  for  its  entire  length  =  annual  encroacn- 
ment  of  16  feet.  But  we  find  in  compensation  about  an  equal  accretion  on  the  bay- 
shore  line,  with  the  addition  of  the  establishment  of  a  6-foot  land-curve  not  shown 
on  the  map  of  1H66. 

Base-line  Xo.  3.— Total  length,  5,0.54^  feet.  This  line  is  the  main  base-line  of  John 
De  la  Camp's  (civil  engineer)  survey  of  1866,  secured  by  a  stone  monument  at  each 
end  marked  K.  H.  S. 

On  this  line  we  find  an  average  accretion  about  equal  to  the  encroachment  shown 
on  base-line  No.  2,  with  the  exception  of  700  feet  of  encroachment  a  little  east  of  the 
center,  with  an  average  width  oi  liS  feet,  which  is  compensated  b^v  a  large  accretion 
just  east  of  it,  and  by  the  establishment  and  continuation  along  this  base  of  the  6-foot 
land-curve,  (noted  along  base-lines  Nos.  1  and  2,)  not  shown  in  map  of  1866. 

The  variation  shown  in  the  bay-shore  lino  may  be  mostly  due  to  the  difference  be- 
tween the  water-levels  of  1866  and  1870,  which  (in  places  of  very  shallow  water  with  very 
ffentle  slopes  under  it)  might  not  be  eliminated  by  an  average  allowance  of  6  feet  in 
distance  on  the  bay  off*set-line8  to  bring  the  present  shore-linps  to  the  level  of  the 
water  of  1866,  which,  per  water-gauge  at  beacon-light  i>ier,  was  5,325,  water  of  1870 
being  4,700  feet  =0.625  feet  higher  than  water  of  1866. 

Base-line  Xo.  4. — Length,  100  feet,  is  more  properly  a  rectangular  offset  from  the  east 
end  of  base-line  No.  3,  connecting  with  the  west  end  of  base-line  No.  5.  We  find  on 
this  line  the  15-f()ot,  12-foot,  9-foot,  and  6-foot  land-curves  shown  on  the  map  of 
1866,  but  wo  find  the  area  embraced  within  these  lines  at  this  place,  as  well  as  at  the 
ridges  shown  on  base-lines  Nos.  10  and  11,  to  be  much  less  than  indicated  on  that  map. 

I  can  only  account  for  this  fact  by  supposing  that  the  curves  were  not  instniment- 
ally  traced  at  these  points,  or  that  smallness  of  scale  required  additional  breadth  for 
clear  delineation  of  the  lines  on  the  lithographed  map. 

Base-line  Xo.  5.— Total  length,  1,277  feet.  There  is  an  average  accretion  on  the  lake- 
ehore  side  of  this  line  of  about  25  f&et  in  width  with  but  slight  corresponding  changes 
in  the  land-curves,  the  bay-shore  line  remaining  about  the  same  as  in  1866,  except  as 
modified,  probably,  by  dift*crence  of  water-levels  of  1866  and  1870,  as  explained  in 
description  of  base-line  No.  3. 

Base-line  Xo.  6.— Total  length,  1,576  feet.  The  survey  shows  a  very  startling  en- 
croachment along  the  jvhole  length  of  this  line.  The  lake-shore  line  has  been  driven 
inland  about  100  feet  for  700  feet  in  length,  and  an  average  of  50  feet  on  the  next  600 
feet.  The  present  shore-line  for  800  feet  in  length  being  about  50  feet  inside  of  the 
3-foot  laud-curve,  as  shown  on  the  map  of  1866,  with  no  barrier  but  a  slight  3-foot  land-^ 
curve  along  the  eastern  one-third  portion  of  its  length,  the  6-foot  curve  terminating 
abruptly  at  about  two-thirds  distance  of  its  length. 

Near  the  eastern  end  c»f  this  bjvse  the  beach  is  now  but  200  feet  wide,  where  the  map 
of  1866  shows  a  width  of  500  feet,  and  the  present  distance  between  the  lake  and  bay 
3-foot  land-curves  is  only  about  80  feet  where  the  map  of  1866  shows  about  400  feet. 
In  reference  to  this  hist-mentioned  change,  it  is  evident  from  an  inspection  of  the  in- 
terior lines  of  the  two  surveys  that  a  large  portion  of  this  change  is  due  to  the  action 
of  the  bay  waters. 

We  find  the  present  bay-shore  line  has  passed  with  a  sharp  sinus,  not  only  across  the 
3-foot  land-curve,  but  has  pushed  through  the  point  of  the  6-foot  ridge,  as  shown 
on  the  map  of  1860.  This  point  may  have  been,  and  probably  was,  swept  off  by  water 
from  the  lake,  sweeping  during  some  long  and  heavy  gale  over  the  crest  of  the  3-foot 
exterior  land-curve,  but  the  bay-shore  line  could  never  be  found  where  it  now  is,  with- 
out some  violent  action  from  an  entirely  different  direction,  viz,  from  the  bay.  I, 
therefore,  conclude  that  this  deep  sinus  has  been  made  by  the  action  of  waves  in  the 
bay  during  strong  southerly  and  eastern  winds. 

This  portion  of  the  "  head  of  the  peninsula"  demands  immediate  attention,  as  there  is 
now  but  a  ver>'  slight  barrier  between  the  lake  and  bay  water. 

Base-line  Xol  7.— Length,  1,250  feet.  On  this  lino  we  find  some  little  compensation 
for  the  great  waste  on  biise-liue  No.  6  in  a  slight  increment  to  the  lako-shore  line, 
averaging  40  feet  in  width  for  about  600  feet  in  length,  and  in  the  establishment  of  a 
nearly  continuous  6-foot  land-curve  not  shown  on  the  map  of  186(). 

Base-line  Xo.  8.— Length,  872  feet.  At  a  point  about  250  feet  west  of  the  west  end  of 
this  line  commences  another  very  serious  cucroaohmeut  of  the  lake,  upon  the  outer 
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shore  of  the  pcninsnla,  extending  thence  along  the  whole  ft'ont  of  hase-lines  Nos.  8,  9, 
10,  and  11  for  about  3,800  feet  in  length. 

The  G-foot  land-curve  described  as  nearly  established  along  base-line  No.  7  terminates 
abruptly  near  the  middle  of  this  line,  and  at  its  eastern  end  there  is  a  width  of  only 
70  feet,  and  a  slight  3-foot  land-curve  between  the  waters  of  the  lake  and  of  a  bushy 
pond  which  reaches  inland  almost  through  to  the  bay,  with  only  a  sand  beach  30  feet 
wide  scarcely  3  feet  above  its  waters.  At  station  500  -f-  1&  on  this  base  we  come  to  the 
line  of  the  tall,  thick,  and  full  grown  timber,  which  distinguishes  a.U  of  the  peninsalA 
east  of  this  line  from  the  lightly  timbered  and  barren  jiortions  of  the  head  west  of  it. 

Btue-Une  No.  9. — Length,  (KX)  feet.  Average  encroachment  of  lake  on  this  line  about 
60  feet  in  widtli,  with  corres^>onding  change  of  3-ioot  land-curve.  There  is  no  6-foot 
land-curve  behind  this  base-hue,  and  it«  western  end  overlaps  the  head  of  the  bushy 
pond,  as  noticed  on  the  eastern  end  of  base-line  No.  8. 

Base-line  Xo.  10. — Length,  1,490  feet.  On  this  base  we  encounter  the  greatest  en- 
OToachmcnt  on  the  ext'Crior  line  of  the  peninsula.  Near  its  eastern  end  the  shore-line 
has  been  driven  in  110  feet,  making  the  present  shore-line  between  the  6  and  9  foot 
land-curve  lines  as  delineated  on  the  map  of  1866.  There  arc  no  6-foot  land-curves  behind 
this  base,  except  those  of  the  ridge  running  directly  inland  irom  the  shore. 

Base-line  Xo.  11. — Length,  710  feet.  Greatest  encroachment  on  this  line  is  110  feet ; 
same  as  on  base-line  No.  10.    Average  encroachment  since  1866  is  72^  feet. 

Base-line  Xo.  12.— Length,  300  feet.  This  line  closes  the  survey,  with  a  slight  accre- 
tion since  1866,  making  the  total  length  of  the  exterior  shore-line  surveyed  19,3541 
feet  =  three  and  two-thirds  miles. 

The  following  summary  statement  in  figures  shows  up  the  length  and  breadth  of  the 
firightful  waste  which  is  now  and  for  years  past  (even  anterior  to  1866)  has  been  going 
on  along  the  outer  shore  of  the  peninsula,  covering  the  whole  length  of  biise-lines  Nos. 
6  to  11,  both  inclusive,  with  a  frontage  of  4,830  feet,  leaving  out  bftse-liue  No.  7,  on 
which  there  is  a  slight  accretion  as  above  noted. 

SUMMABY  STATEMENT. 

Base-line  >^o.  6.— Length,  630  feet,  by  average  width  of  50  feet 31„500 

Base-line  No.  6.— Length.  780  feet,  by  average  width  of  100  feet 78, 000 

Base-line  No.  8.— Length^  780  feet,  bv  average  width  of  30  feet 23,400 

Base-line  No.  9.— Length,  600  feet,  by  average  width  of  40  feet 24, 000 

Base-line  Xo.  10.— Length,  610  feet,  by  average  width  of  55  fiHjt 33,550 

Base-line  No.  10.— Length,  i720  feet,  by  average  width  of  70  feet 50, 400 

Base-line  No.  IL— Length,  710  feet,  by  average  width  of  70  feet 49,700 

4,830  "290,550 


290,550  -^  4,830  =  60  -I-  4  =  15,  showing  total  average  waste  since  1866  along  4,830  feet 
of  shore  to  be  60  feet  in  width,  e(]ual  to  a  waste  of  15  feet  in  width  for  each  year  since 
that  date.  As  to  what  it  was  prior  to  that  date,  a  comparison  between  the  map  of 
1866  and  those  of  an  older  date  (now  in  your  hands  or  of  the  War  Department)  will  Lave 
to  be  made. 

On  July  30  I  made  a  reconnaissance  at  the  head  of  Long  Pond  in  company  with 
Messrs.  M.  U.  Harr  and  Wilson  King,  members  of  a  committee  of  the  Marine  Hospital 
of  Pennsylvania,  a  corporation  having  a  quasi  ownership  of  the  peninsula  under  a 
grant  and  charter  from  the  State  of  Pennsylvania.  In  pursuance  of  your  request  I 
herewith  give  you  the  results  thereof: 

By  row-hont,  under  the  pilotage  of  J.  D.  Paasch,  we  gained  access  to  this  long  and 
secluded  stretch  of  water  by  working  our  way  through  two  narrow,  winding,  and 
bushy  passages  from  the  waters  of  Big  Pond,  which  last  i)oud  we  entered  from  the 
bay  throngh  a  short,  narrow  channel  close  to  and  east  of  Clirystal  Point.  We  rowed 
our  boat  to  near  the  head  of  Long  Pond,  and  landing  on  the  east^^rn  shore,  we  skirt'Od 
along  the  edge  of  a  biiHliy  mai'sh  at  the  head  of  this  pond  for  about  a  quarter  of  a  mile 
to  the  lake  shore  ojiposite  the  head  of  this  pond  and  marsh. 

We  found  here,  in  uproote<l  timh  r  of  recAMit  and  fornni  dates,  and  ii  ragged  and 
indented  shonvliue,  all  the  evidences  of  the  same  rapid  waste  on  the 
shore-line  as  that  noted  in  our  survey,  (along  bns<*-lines  Nos.  6  to  11,) 
which,  per  scale  of  map  of  1866,  closed  some  4,000  feet  west  of  where 
we  then  stood,  and  in  looking  east  it  appeared  to  extend  about  1,000 
feet  farther  on,  ending  in  a  curved  indentation  fronting  the  west,  thus: 
On  a  more  careful  and  extended  survey  around  the  marsh  at  the  head 
of  the  pond,  I  found  the  shore  driven  in  beyond  the  6-foot  land-curve  line  of  the  map 
of  1866,  and  found  only  a  remnant  of  the  inside  slope  thereof  remaining,  with  a  height 
in  no  place  exceeding  3  to  4^  feet,  and  with  only  a  width  of  from  30  to  60  feet,  between 
the  waters  of  the  lake  and  marsh ;  into  which  last  there  were  fresh  truces  of  sand  and 
some  light  diilt-wood  having  been  lately  driven. 
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The  importance  of  protecting  this  point  soon  is  made  evident  by  an  inspection  of  the 
map  of  18()6,  which  snows  only  a  feeble  barrier  between  the  south  end  of  Long  Pond 
and  Prenqu'  Isle  Bay. 

It  is  a  noticeable  fact  that,  with  the  large  abrasion  which  has  been  going  on  for  so 
long  a  period  along  the  exterior  lines  of  this  and  adjacent  portions  of  the  peninsula, 
that  there  glionld  be  found  hardly  any  compensating  inland  accretions,  in  the  shape  of 
new  land-cnrves  forming,  or  the  heads  of  ponds  and  marshes  filling  up,  and  it  suggests 
forcibly  the  inquiry,  where  has  this  vast  quantity  of  material  fouud  a  lodgement  ?  The 
answer  to  this  inquiry  is  readily  found  by  an  inspection  of  the  map  of  18(56,  which 
idiows  that  the  material  has  been  swept  along  the  snore  eastwardly  by  the  force  of  the 
prevailing  westwanlly  winds  till  it  passed  the  eastern  artd  northern  vertex  of  exterior 
curve  of  the  jieuinsula,  and  there  settled  in  the  comparatively  quiet  waters  lying  under 
the  lee  thereof,  and  thus  and  there  formed,  the  long  and  wide  barren  sand-beach  so  dis- 
tinctly shown  on  that  map. 

The  points  of  interest  and  of  danger  within  the  lines  of  this  survey  are  found  as  stated 
below,  with  snggestions  for  the  repair  of  each  locality  added. 

First.  At  east  end  of  base-line  No.  6.  Here,  as  before  described,  the  distance  between 
bay  and  lake-shore  lines  is  now  only  200  feet,  and  the  distance  between  lake  and  bay 
3  feet,  land-curve  lines  has  been  recently  retluced  te  80  feet. 

There  is  also  shown  on  our  map  a  break  in  the  continuity  of  the  6-foot  land-curve 
for  about  1,000  feet  in  length,  between  about  the  centers  of  bas«)-lines  Nos.  6  and  7.  I 
would  fill  this  breach  upon  the  general  line  of  this  curve  with  alternate  layers  of  brush 
and  logs,  al>out  3|  or  4  feet  hi|;h  for,  say,  1.5  or  20  feet  in  width,  and  cover  the  same 
with  a  light  covering  of  the  adjacent  sand  for  temi)orary  protection  against  tire.  The 
sand  taken  for  this  purpose  on  the  lake  side  would  be  soon  replaced  by  sand  occasion- 
ally thrown  over  the  3-foot  land-curve,  and  the  sand  taken  on  the  bay  side  would  be 
soon  replaced  by  the  drifting  sand  settling  down  behind  and  under  the*  lee  of  the  bar- 
rier thus  erected,  and  the  accretions  by  wind  and  wav«s  would  soon  establish  a  full 
and  broad  6-foot  land-curve,  now  wanting  on  this  portion  of  the  head  of  the  peninsula. 

On  this  base-line  we  also  find  a  dangerous  sinus  in  the  bay  shore-line.  For  this  I 
would  suggest  the  construction  of  a  barrier  about  750  feet  in  length,  about  12  feet  in 
width,  constructed  of  brush  and  stone,  on  the  line  indicated  on  the  map  in  pencil,  te  a 
height  of  one  foot  above  the  present  stage  of  water.  This  would  be  a  sufncient  pro- 
tection against  any  fiirther  deepening  of  the  sinus,  and  the  sand  thrown  over  this 
barrier  would  be  retained  behind  it  and  soon  fill  up  the  sinus,  and  thus  the  former 
shore-lines  at  this  locality  would  be  cheaply  restored. 

Second.  At  junction  of  base-lines  8  and  9  at  this  i>oint,  as  described  in  place,  there  is 
only  70  feet  in  distance,  and  a  light  3-foot  land  curve  betVeen  the  waters  of  the  lake 
antl  a  brushy  i)ond,  extending  thn)ugh  very  nearly  to  the  bay.  In  front  of  this  pond, 
along  the  lake-shore,  there  is  a  belt  of  fallen  trees,  20  to  30  feet  in  width,  with  the  roots 
to  some  of  them  yet  attached,  which  have  been  undermined  by  the  waves,  lying  at  all 
conceivable  angles  with  and  upon  each  other.  If  the  spaces  between  the  trunks  of  the 
trees  were  first  well  filled  with  brush,  properly  disposed,  and  then  well  loaded  with 
stone,  I  think  this  present  imperfect  barrier  of  fallen  trees  might  thus  be  turned  into 
a  lasting  and  effective  protection,  not  only  at  this  point  and  the  head  of  the  Long  Pond 
Marsh,  but  for  the  whole  exterior  line  of  the  timbered  portion  of  the  peninsula. 

Piling  and  cribbing  were  both  unavailin^ly  tried  for  closing  a  breach  at  the  bead  of 
the  penmsula  about  the  year  1844,  as  I  am  informed,  and  the  methods  above  suggested 
ooniorm  as  near  as  practicable  to  the  methods  at  that  time  successfully  employed. 

For  the  ftirther  strengthening  of  all  that  portion  of  the  head  which  is  west  of  station 
500  -f-  15  of  base-line  ^.  8, 1  would  suggest  the  planting  between  the  bay  shore-line 
and  the  line  of  the  6-foot  land  curve,  two  rows  of  silver-poplar  slips,  100  feet  apart, 
with  the  slips  100  feet  apart  iu  each  row,  alternating  them  so  that  the  slips  of  one  row 

would  stand  mid- way  of  the  spaces  of  the  other  row,  thus: 

These  slips  in  a  few  years  would  become  trees,  and  throw  up  shoots  almost  as  thick 
as  a  clover  field,  and  with  their  roots  interlacing  each  other  would  cover  and  bind  the 
whole  area  of  the  head  together,  and  grow  up  there  a  splendid  forest,  where  there  is 
now  (especially  on  the  western  half  of  it)  only  an  arid  and  unsightly  waste  of  drift- 
wood and  sand. 

IRVIN  CAMP,  Civil  Engineer. 
Migor  Walter  McFARLAin), 

United  States  Engineer  Corps* 

A  true  copy. 

WALTEB  McFARLAND, 

M^for  of  Engineers. 
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D14. 

Froceediiiga  of  a  hoard  ofenghieers  convened  at  Erie^  Pennsylvaniaj  by  vir- 
tue of  the  following  order  j  viz : 

[Special  Orders  No.  111.— Extract] 

HZADQUAUTERS  CORP8  OF  ENGINEERS, 

fVaskington,  D.  C,  October  10, 1870. 

1.  A  boanl,  to  consist  of  the  following  offieers  of  the  Corps  of  Eng^iueere,  viz:  Lien- 
tenant  Colonel  I.  C.  Woodruff,  Lieutenant  Colonel  J.  G.  Foster,  Mj\Jor  Walter  McFar- 
land,  will  osKenible  at  Erie,  Pennsylvania,  on  the  17th  instant,  or  as  soon  thereafter  as 
practicable,  to  examine  and  report  upon  the  condition  of  the  peninsula  of  Erie  Harbor, 
especially  the  westtrrn  portion  of  the  same,  and  prepare  such  plans  for  it«  protection, 
with  estimates  of  cost,  as  the  preservation  of  the  same  may  seem  to  require. 

By  command  of  Brigadier  General  Humphreys. 

THOS.  LINCOLN  CASEY, 

Major  of  Engineers, 

Ebie,  Pennsylvania,  October  18, 1870. 

The  board  met  at  10  a.  m. — present,  all  the  members — aod  organized 
for  busiuess  by  the  reading  of  the  following  letter  of  instructions : 

Office  of  the  Chief  of  Engineers, 

Washington,  D.  6\,  October  tt,  1870. 

Coix)Nel:  In  pursuance  of  Special  Orders  No.  Ill,  headquarters  Corps  of  Engineers, 
dat<'d  ()(!t()l)er  8,  lt*70,  a  board  of  engineers,  of  which  you  are  the  presitling  officer,  is  to 
meet  at  Erie,  P(>niisylvania,  on  the  17th  instant,  to  exaniine  into  the  condition  of  the 
peninsula  of  Erie  Harbor,  (especially  the  western  portion  of  it,)  and  report  whether  it 
needs  any  protection.  If,  in  the  judgment  of  the  board,  such  protection  is  required,  a 
plan,  with  estimate  of  cost,  will  Ije  submitted. 

Major  M(!Far]aiid  has  been  instructed  to  lay  before  the  board  all  maps,  plans,  and 
other  infoiiiiation  in  his  possession  bearing  n]>on  the  subject,  comprising  a  report  and 
ma])  of  a  recent  8Ul'^•ey  of  the  harbor,  made  under  instructions  from  this  office. 

Should  the  Ijoard  reiiuire  any  further  information  than  he  it}  able  to  afibrd,  applica- 
tion should  be  made  to  this  office. 
By  command  of  lhii;ndier  General  Humphreys. 
Very  rcsi)ectfulli', 

JNO.  G.  PARKE, 
Major  of  Engineers, 
Lieutenant  I.  C.  Woodruff, 

Corps  of  IJugincerSj  Xo.  16  Broadtray,  New  York  City, 

Major  McFiiilaud  then  laid  l>efore  the  board  the  following  maps  and 
reports,  viz : 

1st.  Ainlersoii's  map  of  Erie  Harbor,  Pennsylvania,  1819. 

2d.  Williams-8  sketdi  of  United  States  works  at  head  of  Presqu'  Isle 
Bay,  a<!Coinpanyinp:  annual  report  of  1838. 

3d,  De  la  Cjuni>'a  map  of  Erie  Harbor,  Pennsylvania,  made  under 
direction  of  Brevet  Colonel  W.  F.  Kaynolds,  Major  of  Engineers,  in 
1865. 

4th.  Map  of  the  survey  of  the  head  of  the  peninsula,  Erie  Harbor, 
Pennsylvania,  made  under  direction  of  Msgor  Walter  McFarland,  Corps 
of  Engineers,  in  1870. 

5th.  Kei)ort  of  Major  Walter  McFarland,  Corps  of  Engineers,  upon 
the  survey  of  th<»  head  of  the  peninsula,  Erie  Harbor,  Pennsylvania, 
made  under  his  direction  in  1870. 

6th.  livport  of  Colonel  Irvin  Camp,  Corps  of  Engineers,  who  made 
the  la«t-menti<)iied  survey. 

After  discussion  of  the  repotts  and  comparison  of  the  maps  presented, 
the  board  proceeded,  at  2^  p.  m.,  to  the  heiid  of  the  bay,  and  made  a 
personal  examination  of  the  peninsula,  from  the  oil  well  to  the  end  of 
base-line  No.  5,  a  distance  of  about  two  miles  and  a  quarter,  returning 
by  the  same  route  and  reaching  the  city  at  6  p.  m.,  when  they  adjourned 
to  meet  the  next  day  at  9  j  a.  m. 


REPORT  OP  THE  CHIEF  OP  ENGINEERS.         207 

Wednesday,  October  19, 1870. 

Tlie  board  met  at  the  time  appointed,  aud  resumed  the  consideration 
of  the  subject  before  them. 

Commander  George  Brown,  United  States  Navy,  having  kindly 
offei'ed  the  use  of  his  gig,  the  board  at  10  a.  m.  started  in  it  to  resume 
their  personal  examination  of  the  peninsula,  landing  on  its  ba.v  side  and 
examining  every  part  of  it  from  the  point  where  the  preceding  day's 
examination  terminated  to  the  end  of  the  base-line  No.  12,  the  eastern 
limit  of  Major  McFarland's  survey. 

At  2J  p.  m.  they  proceeded  in  a  steam-tug  out  of  the  harbor  and 
along  the  lake  side  of  the  peninsula  to  a  point  opposite  the  eastern 
extremity  of  base-line  No.  12,  landed,  and  made  a  personal  examination 
of  the  shore-line  froih  that  point  to  a  point  on  the  outer  shore  opposite 
the  head  of  Long  Pond,  after  which  they  returned  to  the  city,  and*  at 
6  p.  m.  adjourned  to  meet  the  following  day. 

Thursday,  October  20, 1870. 

The  board  met  at  half  past  9  a.  m.,  and  after  consulting  with  Messrs. 
Noble,  mayor  of  the  city,  Dobbins,  King,  and  Arbuckle,  old  residents, 
as  to  their  recollection  of  the  condition  of  the  peninsula  in  the  past,  the 
injuries  which  it  had  sustained  from  the  waters  of  the  lake,  and  the 
means  tuken  to  repair  those  injuries,  proceeded  at  2  o'clock  p.  m.  again 
to  the  peninsula,  and  passing  in  small  boats  through  Big  Pond  and 
Long  Pond,  landed  and  carefully  examined  the  stretch  of  swamp  and 
woodjand  which  lies  between  the  head  of  liong  Pond  and  the  lake,  and 
after  examining  also  the  condition  of  the  beach  near  the  light-keeper's 
dwelling,  at  the  north  pier  of  the  harbor^  and  the  growth  of  the  slips 
of  silver-poplar  which  were  set  out  here  in  April  last,  returned  to  the 
city,  and  at  G  p.  m.  adjourned  to  meet  the  next  day. 

Feiday,  October  21,  1870. 
The  board  met  at  9  o'clock  a.  m.,  and  agreed  upon  the  following 

report. 

From  the  investigations  made  by  the  board,  and  the  information 
obtained  from  ofiicial  records  and  other  sources,  it  appears  that  sys- 
temati<}  operations  have  been  in  progress  under  the  direction  of  the 
Engineer  Department,  and  large  ap])ropriations  have  from  time  to  time, 
since  the  year  1834,  been  made  by  Congress,  to  the  end  ol  protecting  the 
western  extremity  of  the  peninsula,  and  restoring  the  connection  of  the 
peninsula  with  the  main  land  by  what  has  been  known  as  tbe  *'  Neck." 
These  operations  of  the  United  States  have  been  successlul,  and  the 
western  extremity  is  now  stronger  than  it  has  been  since  llie  break  or 
crevasse  through  the  Neck,  which  occurred  somewhere  about  the  year 
1830,  and  remained  open  for  the  space  of  about  twenty  years,  having 
been  closed  about  the  year  1854. 

The  expedient  finally  adopted  for  closing  this  crevasse  was  suggested 
by  Greneral  Hartman  Bache,  of  the  engineers,  and  consisted  in  laying 
brush  and  loading  it  with  stones,  a  process  which  has  been  applied  in 
Ibe  course  of  the  last  few  years,  and  has  been  successful  in  tlie  [irotection 
of  Provincetown  Harbor,  Massachusetts,  under  the  direction  of  General 
J.  O.  Foster,  lieutenant  colonel  of  engineers. 

The  expedient  for  maintaining  the  continuity  of  the  shore-line  along 
the  Neck  and  the  peninsula  is  thus  clearly  indicated,  and  should  not  be 
lost  sight  of  in  any  future  operations  that  may  be  undertaken. 
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Tlie  board  is  of  the  opinion  that  the  peninsula  is  in  no  immediate 
danger  from  the  action  of  the  lake  waters,  but  that  as  a  meii8ure  of 
precaution  against  possible  damajre  incase  of  a  succession  of  seasons  of 
unusually  high  water,  accompanied  with  severe  storms,  it  woulcl  be  well 
to  re-enforce  those  iM)int8  where  the  0-foot  curve  no  longer  exists,  viz., 
near  the  eastern  end  of  base-line  No.  0,  and  at  the  junction  of  base- 
lines 8  and  t) ;  and  as  a  further  protection  to  this  portion  of  the  iieuinsula, 
tiie  board  think  that  the  giowth  of  vegetation  upon  it  should  be  encour- 
aged to  as  great  an  extent  as  possible,  and  for  this  purpose  it  is  believed 
that  s1ii)S  of  the  silver-iK)plar  or  beach,  which  grows  and  multiplies  its 
roots  and  suckers  with  great  rapidity,  should  be  used  extensively,  and 
most  esiKH'Jally  at  those  points  where  the  vegetation  is  sparse. 

To  cover  tlie  entire  barren  portion  of  the  Xeck  with  these  would  cost 
nofless  than  8«">,000,  and  to  introduce  the  brush  and  stone  constructions 
al)ove  referred  to,  at  the  low  points  nientioned,  wcmld  probably  cost  as 
much  more,  and  it  is  recommended  therefore  that  $10,000  be  apxilied  to 
these  purposes. 

The  board  is  also  of  the  opinion  that  a  careful  survey  of  the  lake-shore 
of  the  ))eninsula  should  be  made  in  the  spring,  and  should  be  repeated 
annually  for  a  series  of  yciirs,  in  order  to  ascertain  positively  whether 
there  is  any  law  governing  the  changes  which  are  perceptibly  taking 
place  in  its  contour,  its  rates  of  growth  or  waste,  with  a  view  to  the 
establishment  of  some  general  system  of  protection,  if  necessary. 

The  board  desire  to  call  earnest  attention  to  the  danger  which  threat- 
ens this  line  harbor  from  depredations  or  injurious  changes  made  on  the 
peninsula.  Tins  is  now  under  control  of  the  board  of  trustees  of  the 
maiine  hosi)ital  of  Pennsylvania,  with  power  to  lease,  improve,  and 
administer  generally  for  the  benefit  of  said  hospital,  with  no  restriction 
of  law  as  to  operations  which  may  endanger  the  safety  of  the  peninsula. 
Under  this  authority  several  houses  have  been  built  thereon,  parts 
have  been  leased,  timber  has  been  removed,  and  it  is  now  proposed  to 
establish  here  a  park  and  pleasure-grounds,  which  can  only  be  done  by 
clearing  away  trees  and  undergrowth  necessary  to  the  preservation  of 
the  peninsula,  and,  therefore,  of  the  harbor. 

The  board,  strongly  convinced  of  the  great  danger  of  allowing  any 
interference  whatever  with  the  vegetation  of  the  peninsula,  are  unani- 
mous in  the  opinion  that  the  attention  of  the  legislature  of  Pennsylvania 
should  be  called  to  this  matter,  in  onler  that  such  enactments  iuay  be 
made  as  shall  secure  the  safety  of  the  harbor,  and  i>revent  the  efforts 
which  have  been  made  by  the  General  Government  of  the  United  States 
for  its  improvement  under  heavy  annual  expenditures  from  being  counter- 
acted. 

These  legal  enactments  should  be  made  so  as  to  insure  the  prevention 
of  the  removal  of  timber,  either  standing  or  fallen,  brush,  or  drift-wood, 
from  the  i>eniusula  or  its  shores. 

I.  C.  WOODRUFF, 

Lieutenant  Colonel  of  Engineers. 
J.  G.  FOSTER, 

Lieutenant  Colonel  of  Engineers, 
WALTER  McFARLAND, 

Major  of  Engineers. 

There  being  no  further  business  before  it,  the  board  adjourned  sine  die. 

I.  0.  WOODRUFF, 

Lieutenant  Colonel  of  Engineers. 
WALTER  McFARLAND, 

Maior  of  Engineers^  Recorder. 
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DIG. 

Report  upon  the  survey  of  tlie  harbor  of  Port  Clinton^  Ohio,  made  in  CLCOord- 
ance  with  letter  of  instructions  from   the  Chief  of  Engineers^  dated 
Washington,  J).  C,  July  23,  1870. 

The  survey  of  tbis  harbor  was  begun  during  the  second  week  of 
November,  and  was  continued  at  intervals,  when  the  weather  permitted, 
until  near  the  closeo  f  that  month,  when  the  season  became  so  cold  and 
stormy  as  to  prevent  the  souudings  from  being  carried  farther  than  the 
sketch  indicates. 

Enough  was  learned,  hoyever,  of  the  character  of  the  channel  from 
the  point  where  our  labors  terminated  to  its  entrance  into  the  lake,  to 
enable  us  to  form  an  estimate  of  the  probable  cost  of  attempting  to 
improve  it. 

For  a  mile  from  the  extremity  of  the  peninsula,  lying  on  the  northern 
side  of  the  river's  mouth,  the  channel  runs  nearly  parallel  with  the  shore- 
line in  an  easterly  direction,  its  only  protection  lakeward  being  a  bar 
of  shitting  sand,  through  which  it  finally  enters  the  lake.  Through 
this  channel,  which  is  quite  crooked,  only  about  six  feet  water  can 
be  carried  at  the  stage  of  water  given  by  the  survey. 

If  8  feet  depth  could  be  given  here  the  traders  would  be  satisfied,  for 
not  more  than  6  feet  water  can  be  carried  down  the  Portage  River  from 
the  lumber-mills  above,  which  furnish  the  entire  trade  of  this  harbor. 

A  channel  8  feet  deej)  and  of  suflBicient  width  to  accommodate  the 
small  vessels  running  here  could  be  made  at  no  very  great  expense ; 
but  it  would  be  useless  to  do  this,  without  at  the  same  time  construct- 
ing a  breakwater  for  the  whole  length  of  the  bar  above  mentioned,  to 
preserve  the  channel  so  deepened  from  being  filled  in  by  the  action  of 
the  lake  waves  upon  its  exposed  flank.  Such  a  breakwater  properly 
built  would  cost  not  less  than  $2r)0.()0(). 

The  only  other  alternative  which  presents  itself,  then,  in-  order  to 
make  a  good  harbor  here,  is  to  break  through  this  bar  at  some  conveni- 
ent point,  and  by  the  construction  of  an  east  and  a  west  pier  extending 
from  the  sliore  lakewards  to  the  necessary  depth,  confine  the  waters  of 
the  river  to  the  new  opening,  which  would  generally  be  kept  open  for 
the  small  vessels  which  alone  make  use  of  this  harbor. 

This  suggestion  has  been  made  before  by  General  Cram,  and  I  agree 
with  him  in  the  location  of  the  proposed  cut,  but  not  in  the  direction  of  the 
piers  nor  their  mode  of  construction.  By  an  examination  of  the  sketch 
herewith,  it  will  be  seen  that  opposite  the  outer  extremity  of  the  6-foot 
river  curve  there  seems  to  have  been  an  effort  made  by  the  river-water 
to  break  through  the  bar.  Here  I  would  locate  the  new  mouth,  limited 
on  the  east  by  a  pier  running  from  8  feet  water  nearly  perpendicularly 
to  the  shore,  and  on  the  west  by  a  pier  starting  at  the  same  depth,  and 
with  two  or  three  changes  of  direction,  reaching  the  end  of  the  penfbsula 
at  the  mouth  of  the  river. 

This  would  require  about  4,500  feet  of  piering,  wiiich,  from  its  posi- 
tion, could  near  the  shore-line,  be  built  much  lighter  than  a  breakwater 
parallel  with  the  shore,  though  at  the  outer  ends  the  ordinary  thickness 
of  pier-work  for  these  waters  should  be  maintained. 

The  estimated  cost  of  this  I  find  to  be  $120,000. 

The  sketch  herewith  gives  the  proposed  position  of  these  piers. 

I  give  below  a  statement  of  the  amount  of  commerce  of  Port  Clinton, 
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for  the  eight  months  from  April  to  December,  1869,  since  which  time  it 
has  been  steadily  increasing : 

Clearances:  Steamers,  319;  sailing-vessels,  274;  total,  593.  Ton- 
nage, 32,800. 

Average  tonnage,  65.  Average  number  of  crew,  between  4  and  5. 
Estimated  value  of  cargoes,  $332,000. 

The  number  of  entries  is  not  included,  because  the  trade  is  all  out- 
ward. 

One  mile  above  the  bridge  the  water  shoals  to  7  feet  and  continues  so 
for  three  juiles,  then -follows  one  mile  of  8  feet  water  and  eleven  miles 
of  6  feet  water,  which  carries  us  to  the  last  mill  on  the  navigable  .por- 
tion of  the  river.  From  Port  Clinton  to  this  point  there  are  on  the 
river  bank  six  steam  saw-mills,  one  large  stave  factory,  and  one  shingle 
factory. 


Eespectfully  submitted. 


WALTER  MoFARLAND, 

Major  of  Engineers, 


D  17. 


Report  upon  the  survey  of  the  mouth  of  Rocky  River ^  OhiOj  made  in  accord- 
ance tvith  letter  of  instructions  from  the  Chief  of  Engineers,  dated  Wash- 
ington, D.  C,  July  23, 1870. 

The  survey  9f  this  river  was  limited  to  that  portion  of  it  lying  below 
the  bridge  over  which  the  main  road  from  Cleveland  to  the  West  passes, 
as  no  part  above  the  bridge  could  be  rendered  available  for  the  pur- 
poses of  commerce. 

The  survey  was  begun  in  the  last  week  of  October  and  was  completed 
by  the  middle  of  November;  although  on  account  of  the  other  duties 
required  of  my  assistants,  Irvin  Camp,  civil  engineer^  and  David 
Euright,  civil  engineer,  the  plotting  of  the  field-work  was  not  begun 
until  the  last  week  in  December. 

The  finished  map  was  transmitted  to  the  Chief  of  Engineers  on  the 
20th  of  January,  1871. 

By  examining  that  map,  an  outline  tracing  of  which  accompanies 
this  report,  it  will  be  seen  that  in  its  passage  from  the  bridge  to  Lake 
Erie,  a  distance  of  about  1,000  yards,  the  river  divides  into  branches, 
which,  after  encompassing  an  upper  and  a  lower  island,  unite  again  ana 
enter  L<ake  Erie  between  a  high  rocky  bluff  on  the  west  and  a  low  sand- 
spit  on  the  east. 

The  eastern  branch  varies  between  150  and  250  feet  in  width,  and  the 
western  branch  from  75  to  100  feet  in  width. 

The  depth  of  water  from  the  bridge  to  the  head  of  the  upi>er  island, 
which  on  the  sketch  herewith  is  numbered  2,  varies  from  2  to  3  feet. 
Here,  however,  it  begins  to  deepen  slightly,  and  near  the  foot  of  island 
No.  2,  6  feet  water  is  found.  This  depth,  with  four  slight  interruptions 
which  are  indicated  on  the  sketch,  is  carried  to  the  outer  bar,  where  the^ 
water  shoals  again  to  nearly  4  feet. 

Soundings  were  taken  over  this  whole  area,  from  the  bridge  to  the  13- 
foot  curve  in  the  lake,  at  distances  of  10  feet  on  lines  averaging  100  feet 
apart,  and  borings  to  the  rock  substratum  were  also  made  at  distances 
of  20  feet  on  lines  averaging  200  feet  apart.  But  one-half  of  these 
soundings  and  borings  are  plotted,  every  altemat^^  ow^m  ^<d«:^\\\w^\^sK^- 
iug  been  omitted. 
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The  resalts  attained  show  that  the  bottom  consists  of  sand  chiefly,, 
below  which,  at  depths  varying  from  1  to  4  feet,  rock  is  foand« 

The  character  of  this  substratnm  is  probably  not  different  from  that 
of  the  rock  forming  the  bluffs  which  border  the  river  and  the  neighbor- 
ing lake-shore,  and  which  consists  of  thin  strata  of  slaty  material,  so 
mnch  broken  with  joints  and  fissures  as  to  be  easily  separable.  The  fact 
that  the  auger  frequently  appeared  to  enter  such  joints  seems  to  confirm 
this  opinion  ;  and  I  have  been  informed,  furthermore^  that  this  rock  has 
been  dre<lged  out  here  and  tliere,  without  the  aid  of  blasting,  to  a  depth 
of  8  or  10  feet.  The  material  so  moved  which  hiid  been  dumped  along 
the  shore  of  island  No.  1,  to  prevent  it  from  being  washed  away,  I  saw, 
and  it  appeared  to  be  of  the  same  character  as  that  composing  the 
bluffs. 

To  make  this  harbor  available  for  commercial  purposes,  or  as  a  har- 
bor of  refuge,  two  things  are  essential,  viz :  a  very  large  amount  of 
dredging,  and  the  construction  of  an  east  pier,  extending  from  the  sand- 
spit  at  the  mouth  of  the  river  to  a  point  opposite  the  angle  of  the  bluff 
on  the  west  side. 

At  the  stage  of  water  given  by  the  map,  which  may  be  taken  as  the 
lowest  during  the  year,  no  vessel  drawing  over  4^  feet  could  cross  the 
outer  bar  as  at  pres<*nt.  After  passing  this,  although  the  water  deei)ens 
to  10  feet  in  the  channel  off  the  spit,  not  more  than  6  feet  can  be 
carried  up  the  western  branch  to  near  the  middle  of  island  No.  1,  while 
the  passage  into  the  eastern  branch,  which  has  about  G  feet  water,  is 
obstructed  by  a  bar  between  the  spit  and  the  lower  end  of  island  No.  1, 
on  which  there  is  but  little  over  4  feet  water. 

My  estimates  I  have  limited  to  a  channel-way  100  feet  in  width, 
extending  from  the  outside  of  the  outer  bar  through  both  branches  to 
the  head  of  island  No.  1,  and  from  G  to  12  feet  in  depth  ;  and  I  give  the 
estimated  cost  of  doing  the  work  on  both  suppositions,  t*.  c,  that  blast- 
ing may  not  or  may  be  required,  reckoning  the  price  of  dredging  sand 
at  30  cents  per  cubic  yard ;  of  dredging  rock,  without  blasting,  at  40 
cents  per  cubic  yard  ;  of  blasting,  at  $2  per  cubic  yard,  and  of  dredging 
rock  after  blasting,  at  the  same  price  as  sand,  i*.  e.,  30  cents  per  cubic 
yard. 

KBlimaied  cotft  without  hiattting. 


To  give  a  doptb  of— 


Six  feet  . . . . 
Eight  feet . . 

Ten  feet 

Twelve  feet 


Cubic 

Sand. 

6.711 

22,  3' 8 

M,  TOO 

102, 5K»5 

yards. 
nock. 

Cont  of— 

1 

Sand. 

13.013  30 

G.  692  40 

16,080  00 

30,688  50 

Rock. 

6.1^ 
44, 147 

12. 473  60 

9,300  00 

17.658  80 

Tot«L 


#8,013  30 

9.166  00 

25,380  00 

48,347  30 


Estimated  coitt  tcith  blasting. 


To  give  a  depth  of— 


Xigbtfeet.. 
Ten  feet  ... 
Twelve  feet 


Cabic  yards. 


Blasting. 


6,1B4 
23,250 
44, 147  I 


Dredging. 


SB,  4!)2 

76,h50 

146,  448 


Coet  of— 


Blasting. 


•12, 368  00 
40.  500  00 
88.294  00 


Dredging. 


#8.547  60 
23, 055  00 
43,  932  60 


Total. 


#20, 015  60 

69,555  00 

13S,S96  60 
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To  make  the  eastern  branch  200  feet  broad  and  12  feet  deep  would 
a*eqaire  from  $15,000  to  $50,000  additional,  according  as  it  did  not  or  did 
require  blasting. 

The  east  pier  proposed  would  be  500  feet  long,  and  should  be  not  less 
than  18  feet  in  width,  which,  at  $00  per  lineal  foot,  would  require  $30,000 
for  its  construction. 

Tbe  total  amoqnt,  then,  required  to  improve  this  harbor  as  herein 
exi)lained  would  be — 


To  give  a  depth  of— 


Six  feet 

Eight  feet 

Ten  feet 

Twelve  feet 

To  which  add,  to  give  300  feet  width  to  the  eastern  branch 

Total 


Without  blasting. 


$33,013  30 
39,166  00 
55,380  00 
78,347  30 
15,000  00 


93,347  30 


With  bUstlng. 


•50. 915  60 
99,555  00 

168.336  00 
50,000  00 


218,886  60 


The  eastern  branch  might,  however,  be  made  200  feet  broad  for  the 
amount  estimated  as  necessary  in  order  to  give  a  channel  100  feet  broad 
xip  both  branches. 

Eespectfully  submitted. 

WALTEE  McFABLAND, 

Major  of  Ungineers. 
United  States  ENaiNEEB  Office, 

Fainesvilldy  OhiOj  January  28, 1871. 


APPENDIX  E  1. 

United  States  Engineer  Office, 

Buffaloj  Neio  Yorkj  September  10, 1871, 

General:  I  have  the  honor  to  submit  the  following,  my  annual 
report,  for  the  improvement  of  Dunkirk  Harbor,  for  the  fiscal  year  end- 
ing June  30, 1871: 

The  re-enforcement  of  the  west  United  States  pier  mentioued  in  my 
last  annual  report  was  begun,  and  notwithstanding  constant  hiuderance 
and  loss  inflicted  by  weather,  was  completed  during  the  working  season 
of  1869,  and  was  the  only  work  in  hand  during  that  season.  The  work 
now  stands  in  good  condition ;  the  method  of  re-enforcement  has  proved 
^  complete  success.  The  work  was  done  by  hired  labor  by  means  of 
material  remaining  on  hand  from  previous  work. 

The  board  of  engineer,  officers  convened  at  Dunkirk,  New  York, 
lifovember  3, 1870,  sulopted  a  general  plan  for  the  further  improvement 
of  this  harbor,  which  plan  I  was  directed  to  cany  into  effect  as  far  as 
the  existing  appropriation  would  avail.  Preparations  to  this  effect  were 
ma<le  and  work  was  commenced  at  the  close  of  the  fiscal  year. 

The  removal  of  the  old  outer  breakwater,  after  many  unavoidable 
delays,  was  completed  July  12, 1871. 

Under  the  pl^n  of  the  board  of  engineers  the  day -beacon  will  be  built  \ 
and  about  200  feet  of  breakwater  laid  during  the  present  working  season, 
the  work  lieing  done  by  contract  with  O.  J.  Jennings,  of  Syracuse,  New 
York,  under  my  letting  of  May  8, 1871,  the  iron  material  being  purchased 
in  open  market,  it  having  been  found  impractlea\A^tx^  ^:Ayci\2&^i^\»^^*<^ 
jsame  in  time  to  complete  the  work.  thi»  ^eai. 
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The  completion  of  tlie  day-beacon  and  the  section  of  the  breakwater 
will  exhaust  the  appropriation  for  this  harlwr,  and  further  progress  will 
depend  upon  the  action  of  Congress  as  regards  further  appr<ipriation. 
Very  respectfully,  your  obedient  servant, 

P.  HARWOOD, 
Captain  Engineers. 
The  Chief  of  Engineers,  U.  S.  A., 

Wa8hingt<ynj  D.  C. 


E2. 


Proceedings  of  a  hoard  of  officers  of  the  Corps  of  Engineers^  convened  6y 

virtue  of  thefollomng  order  : 

[Special  Onlora  No.  117.— Extract.J 

Hkadquartrrs  Corps  of  Enoinekrs, 

Washington,  D,  C,  October  28, 1870. 

1.  A  board,  to  consist  of  the  following  officers  of  the  Corps  of  En^neers,  viz:  Lien* 
tenant  Colonel  I.  C.  Woodruff,  Major  Walter  McFarland,  Captain  Frankliu  Harwood, 
-will  assemble  at  Dunkirk,  New  York,  on  the  3<1  of  November,  proximo,  or  as  soon  there- 
lifter  as  practicable,  fiir  tlie  purpoHe  of  preparing  a  plan,  T?ith  estimates  of  cost,  for  the 
improvement  of  the  harbor  at  that  place. 

By  command  of  Brigadier  General  A.  A.  Humphreys : 

'THOS.  LINCOLN  CASEY, 

Major  of  Engineers, 

Dunkirk,  New  York,  November  3, 1870. 

The  board  met  in  pursuance  of  the  foref^oing  order.  Present,  all  the 
members. 

The  board  visited  the  harbor,  and  while  there  considered  generally  the 
subject  of  its  improvement,  referring,  when  necessary,  to  the  plans  and 
documents  laid  before  them  by  the  engineer  officer  in  charge,  as  directed 
by  the  Chief  of  Engineers.  After  a  general  consideration  and  discus- 
sion of  the  subject,  the  board  adjourned  until  9.30  a.  m.,  November  4, 
1870. 

The  board  met  pursuant  to  adjournment.    Present,  all  the  members. 

The  board  proceeded  to  a  detailed  examination  of  the  subject  of  the 
improvement  of  Dunkirk  Harbor,  examining  the  records  and  consider- 
ing the  memoir  of  Captain  F.  Harwood,  Corps  of  Engineers,  dated  Jan- 
uary 22,  1869,  and  also  his  report  of  damages  to  the  section  of  break- 
water under  construction  by  him  during  the  year  1869. 

In  the  light  of  these  records  the  subject  of  a  plan  for  the  improve- 
ment of  the  harbor  was  held  in  discussion  until  the  board  adjourned  to 
meet  at  10  a.  m.,  November  6, 1870. 

The  board  met  pursuant  to  adjournment.    Present,  all  the  members 
The  board  proceeded  to  prepare  a  plan  with  estimates  of  cost  for  the 

improvement  of  Dunkirk  Harbor. 
Without  arriving  at  a  conclusion  the  board  adjourned  to  meet  11  a» 

m.  Monday,  November  7,  1870. 

The  board  met  pursuant  to  adjournment.    Present,  all  the  members. 
The  board  having  duly  studied  the  history  of  former  improvemente 
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of  Dunkirk  Harbor,  and  the  reports,  x>laiis,  maps,  and  other  information 
iiimished  it  by  the  engineer  in  charge,  having  duly  weighed  the  subject 
upon  which  it  was  called  to  deliberate,  has  the  honor  to  submit  the 
following 

REPORT. 

In  ^iew  of  the  fact  that  portions  of  the  harbor  works  at  Dunkirk, 
owing  to  their  peculiarly  exposed  location,  have  been  repeatedly  carried  ■ 
away,  it  is  deemed  prudent  not  only  to  give  to  any  future  work  which 
may  be  constructed  at  that  place  a  greater  cross-section  than  ha«  here- 
tofore obtained,  but  also  to  take  advantage  of  the  partial  protection 
afforded  by  the  reef  and  the  debris  of  old  works  in  breaking  the  force 
of  the  wave  by  placing  the  new  work  farther  to  the  south,  and  between 
the  ruins  of  old  works  and  the  anchorage. 

A  line  drawn  from  the  eastern  extremity  of  the  breakwater  proposed 
by  the  late  Major  Tardy,  Corps  of  Engineers,  and  parallel  with  the 
western  or  longer  portion  of  that  work,  and  terminating  westwardly  at 
the  12-foot  curve  of  the  channel,  would,  in  connection  with  the  west 
pier  already  built,  give  all  the  shelter  that  the  anchorage  requires. 

The  old  '* dummy''  or  crib  at  the  western  end  of  the  work  of  1869, 
which  marks  the  eastern  limit  of  the  channel  at  its  entrance.,  should  be 
repaired  and  preserved  as  a  day-beacon.  This  and  the  end  of  the  new 
breakwater  just  harborward  from  it  will  then  furnish  a  i)ermanent  guide 
for  vessels  passing  in  or  out  of  the  harbor. 

Whether  it  will  be  necessary  to  connect  the  new  work  with  this  old 
crib  is  a  question  which  can  only  be  determined  by  observation  after 
the  proposed  work  is  begun.  It  is  thought  that  the  wreck  of  the  old 
breakwaters  may  furnish  a  sutiicient  protection  against  waves  coming 
from  the  north  and  east  sufficiently  heavy  to  be  dangerous  to  vessels 
passing  through  the  channel.  Should  this,  however,  prove  not  to  be 
80,  but  that  the  proposed  work  should  be  connected  with  the  old  crib 
in  onler  to  protect  the  channel,  this  operation  can  be  undertaken  when- 
ever the- necessity  above  referred  to  may  arise. 

It  is  6nly  intended  in  the  sketch  herewith  furnished  to  indicate 
approximately  the  position  which  the  work  herein  recommended  should 
hold.  Difficulties  in  the  nature  of  obstacles  on  the  bottom,  large  stones 
or  pieces  of  old  crib-work,  may  require  the  removal  of  the  work  to  a 
short  distance  inside  or  outride  of  the  line  indicated  on  the  sketch. 
This  is  a  matter  which  should  be  left  to  the  judgment  of  the  engineer 
in  charge  of  the  work,  to  be  by  him  determined  after  a  minute  examina- 
tion of  the  site  has  been  made. 

However  moved,  it  is  not  probable  that  the  length  will  vary  much 
from  that  indicated  on  the  sketch,  viz,  2,300  feet  for  the  main  [)ortion 
and  500  feet  for  the  branch  adjacent,  and  parallel  to  the  general  direc- 
tion of  the  channel.  The  construction  of  this  shorter  branch,  as  before 
stated,  should  be  contingent  on  developments  demonstrating  its  neces- 
sity. 

The  site  herein  suggested,  while  not  contracting  the  anchorage,  offers 
a  securer  place  for  the  sinking  of  the  cribs  and  increases  the  chance  of 
being  able  to  secure  incomplete  work  before  the  sea  can  do  it  iftuch 
injury. 

The  damage  done  to  the  section  of  breakwater  last  constructed  was 
due  to  its  being  caught  by  a  storm  while  in  an  incomplete  condition, 
and  it  was  torn  to  pieces  little  by  little. 

The  board  is  of  the  opinion  that  the  construction  proposed  by  Captain 
F.  flarwood,  Corps  of  Engineers,  in  his  memoir  dated  January  22,  1870, 
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is  well  designed  and  adapted  to  its  ends,  and  should  be  used  in  the 
work  proposed  by  the  board,  if  that  work  is  ordered  to  be  constructed. 
The  board,  however,  considers  that  a  height  of  8  feet  in  superstructure 
over  the  local  low-water  level  is  necessary  in  this  proposed  work.  A 
work  constructed  on  Captain  Ilarwood's  plan,  slightly  modified  to  give 
8  feet  in  height  of  superstructure,  still  preserving  the  slope  of  one  upon 
two  to  the  water  surface,  will  cost  about  $100  per  linear  foot  of  pier, 
and  will  give  about  double  the  stability  of  the  section  destroyed  last 
season. 

The  board  indicates  upon  its  sketch  a  channel  of  13  feet  depth,  and 
170  feet  width,  leading  to  the  anchorage.  Forty  thousand  dollars'  worth 
of  blasting  and  dredging  will  secure  this,  and  the  board  is  of  opinion 
that,  after  the  anchorage  shall  have  been  protected  by  the  proposed 
breakwater,  further  appropriation  may  be  expended  to  best  advantage 
upon  this  channej,  which,  however,  in  its  present  stat-e,  answers  all  im- 
mediate needs  of  commerce.  It  is  possible,  but  barely  so,  that  an  east 
pier  may  be  necessary  for  the  complete  protection  of  the  anchorage.  A 
site  is  therefore  indicated  on  the  sketch,  but  the  board  considers  the 
contingency  so  remote  as  not  to  render  it  necessary  to  incorporate  this 
item  in  its  estimates  for  proposed  works. 

The  above-mentioned  operations  are  all,  the  board  considers,  neces- 
sary for  the  improvement  of  this  harbor  at  the  present  time,  and  they 
should  be  undertaken  in  the  following  order : 

Ist.  Reconstruction  of  east  or  "  dummy  ^  crib  as  a  day-beacon. 

2d.  Construction  of  breakwater. 

3d.  Blasting  and  dredging  in  channel  to  give  13  feet  water  for  a  width 
of  170  feet  from  present  entrance  to  the  anchorage. 

4th.  Construction  of  east  pier  if  it  shall  become  necessary. 

With  these  conclusions  the  boanl  has  the  honor  to  append  the  an- 
nexed sheet  of  estimates  and  sketch,  showing  the  location  of  the  im- 
lavements  proposed. 

I.  C.  WOODRUFF, 

lieutenant  Colonel  of  Enaineerg. 
WALTER  McFARLAND; 

Major  of  En^ineern. 
F.  HARWOOD, 

Captain  of  En^neers, 


Estimate  of  cost  of  improvements  of  the  harbor  of  DunkirJcj  New  Tork^ 
recommended  by  the  board  of  engineer  officers,  convened  November  3j  1870. 

Reconstruction  of  east  or  "  dummy"  crib  as  a  day-beacon.      $5, 000  00 

2,300  feet  of  breakwater,  at  $100 230, 000  00 

560  feet  of  breakwater,  at  8100. . . 66, 000  00 

Blasting  and  dredging  for  channel : 

17,413  cubic  yards,  at  $2  02   $35, 174  26 

Contingencies,  12J  per  cent 4, 396  78 

Total 39, 571  04 

Estimate $40, 000  00 

Estimate  f(Tr  entire  project 331, 000  00 
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[Here  is  appended  map  of  Dunkirk  Harbor,  New  York,  showing  the 
improvements  recommended  by  the  board  of  engineer  officers,  Novem- 
ber 3,  1870,  and  section  at  cross-wall  breakwater  at  Dunkirk,  New 
York,  *c.l 


E  3. 

United  States  Engineer  Office, 

Buffalo^  New  York,  September  10, 1871. 

General  :  I  have  the  honor  to  submit  the  following  annual  report  on 
improvement  of  Buffalo  Harbor,  New  York,  and  Buffalo  sea-wall,  for 
the  fiscal  year  ending  June  30, 1871 : 

The  only  work  in  progress  during  the  year  at  this  harbor  has  been 
the  construction  of  the  breakwater. 

The  following  table  exhibits  the  condition  of  the  work  during  the  fis- 
cal year  1870--'71,  and  its  probable  progress  made  during  the  present 
working  season : 

Btate  of  work  June  30, 1870. — Complete,  400  feet;  incomplete,  950  feet. 

Added  during  fiscal  year  1870-'71. — In  cribs,  750  feet ;  in  superstmc- 
tore,  complete,  783  feet ;  incomplete,  265  feet. 

State  of  work  June  30, 1871. — Complete,  1,183  feet;  Incomplete,  1,711 
feet. 

Probable  state  of  the  work  cCl  close  of  working  season^  1871. — Complete, 
1,850  feet ;  incomplete,  2,064  feet. 

The  work  has  remained  during  the  year  in  good  condition  excepting 
that,  during  the  winter  of  1870r-71,  fields  of  moving  ice  inflicted  slight 
damage,  all  of  which  will  be  repaired  during  the  present  wQrking  seasoiL 
at  a  trifling  cost 

On  the  28th  of  May,  1871,  the  propeller  Eclipse,  of  the  Erie  Railway 
Company's  line,  ran  into  the  head  of  the  north  United  States  pier,  in- 
flicting severe  damage,  which  will  be  repaired  and  the  pier-head  secured, 
as  far  as  x>ossib1e,  against  a  recurrence  of  like  disaster  during  the  pres- 
ent working  season.  To  this  end  proposals  have  been  advertised  for  and 
were  open^  August  17, 1871 ;  and  the  work  will  be  prosecuted  and  An- 
ished  shortly.  Work  upon  the  breakwater  has  been  prosecuted  by  con- 
tract, as  follows:  With  D.  E.  Bailey,  dated  August  22, 1870;  with  D. 
E.  Bailey,  dated  October  20,  1870 ;  with  D.  E.  Bailey,  dated  June  28, 
1871,  and  will  be  continued  under  the  appropriation  of  March  3, 1871, 
during  the  working  season,  under  the  last-mentioned  contract. 

The  repair  of  the  north  pierhead  will  be  completed  before  October 
31, 1871,  by  contract  with  D.  E.  Bailey,  dated  August  29, 1871. 
Very  respectfully,  your  obedient  servant, 

F.  HABWOOD, 
Captain  Engineers, 

The  Chief  of  Engineers,  U.  S.  A., 

Washington,  1),  C. 


Report  upon  the  Buffalo  seawall  for  the  fiscal  year  ending  June  30, 1871. 

The  work  remains  as  reported  last  year.  No  work  ha«  been  done 
upon  and  none  is  proposed  to  be  done  until  the  necessity  for  it  becomes 
apparent. 

No  fnnds  have  been  expended  during  the  fiscal  year ;  none  were  ava 
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able  July  1, 1871,  and  none  are  desired  for  the  fiscal  year  ending  Jane 
30, 1873. 

F.  HAEWOOD, 
Captain  Engineers. 


E4. 

Offioe  of  the  Chief  of  Engineers, 

Washington^  I).  C,  March  21,  1871. 

Sir  :  The  report  of  the  board  of  engineer  oflficers  upon  the  bridge  to 
be  built  across  the  Niagara  River  at  Buffalo  by  the  "  International 
Bridge  Company,"  submitted  with  my  letter  of  February  18, 1871,  has, 
as  I  have  been  informed  by  the  Hon.  Mr.  Dawes,  of  the  House  of  Rep- 
resentatives, been  mislaid  in  one  of  the  committee-rooms  in  the  CapitoL 
In  this  report  certain  modifications  in  the  plan  of  the  bridge  were  pro- 
I>osed,  and  in  order  that  the  bridge  company  might  conform  to  all 
these  modifications,  additional  legislation  seemed  to  be  necessary,  and 
a  draft  of  an  act  or  resolution  wa^  submitted  and  recommended  for  the 
fevorable  consideration  of  Congress. 

Since  no  action  was  had  by  Congress  at  the  last  session,  and  as  it  ap- 
I>ears  to  be  probable  that  none  will  be  had  during  the  present  session ; 
and  as  the  additional  legislation  asked  for  is  not  to  affect  in  any  way 
the  main  portion  of  the  bridge,  (that  over  the  river  proper,)  but  merely 
to  authorize  the  substitution  of  a  draw  of  90  feet  in  Black  Rock  Harbor 
in  the  place  of  one  of  160  feet,  it  is  suggested  that  the  bridge  com- 
pany be  apprised  of  the  decision  of  the  Secretary  of  War  in  the  premises, 
80  that  they  may  take  such  steps  as  they  may  think  proper,  having  in 
view  the  fact  that  the  report  and  modifications  recommended  by  the 
board  have  been  approved  by  the  Secretary  of  War. 

With  these  facts  before  them,  it  will  be  for  the  Bridge  Company  to 
determine  whether  they  will  continue  the  work  in  accordance  with  the 
approved  modifications,  and  trust  to  securing  the  necessary  legislation 
or  await  the  action  of  Congress. 

I  inclose  a  copy  of  my  letter  of  February  18,  and  also  a  copy  of  the 
report  of  the  board. 

Some  engineer  officer  who  is  stationed  at  Buffalo,  or  on  the  lakes, 
should  inspect  tbe  bridge  when  necessary. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier  General  and  Chi^f  of  Engineers. 

Hon.  W.  W.  Belknap,  Secretary  of  War. 

Approved  by  the  Secretary  of  War.  The  Chief  of  Engineers  will 
send  the  requisite  papers,  &c.,  to  the  bridge  company. 

ED.  SCHRIVER,  inspector  General. 


Washington,  D.  C,  February  7, 1871, 
Grnbral  :  I  have  the  honor  to  transmit  herewith  the  report  of  the  board  of  engi- 
neers on  the  international  bridge  across  tbe  Niagara  River,  near  Buffalo,  New  York, 
accompanied  by  the  three  original  maps  and  profiles  of  the  bridge  sent  to  the  War 
Department  by  the  bridge  company.  We  have  indicated  in  red  ink  on  the  largest  one 
of  these  sheets,  which  contains  a  plan  arid  profile  of  the  proposed  bridge,  the  modifi- 
eatioDS  we  recommend.  We  will  have  prepared  a  small  general  map  and  profile,  corn- 
hiDlng  all  the  information  we  have  obtained,  as  soon  as  practicable,  to  form  part 
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•f  the  records  of  the  Department.    We  accompany  this  report  also  hy  other  papers 
referred  to  in  the  body  of  it — seven  in  number — marked  from  A  to  G,  inclusive. 
Yours,  respectfully, 

G.  K.  WARREN, 
Major  of  Engineers  and  Brevet  Major  General ^  President  of  the  Board. 
Brigadier  General  A.  A.  Humpiireth, 

Chief  of  Engineers  J  U.  S.  J. 


Report  of  the  hoard  of  enginei^rs  convened  hy  Special  Orders  Xo.  106,  dated  Headquarters 
Corps  of  Engineers,  Washington,  D.  C,  September  25,  1870,  and  ordered  to  examine  and 
report  upon  the  plan  and  location  of  a  bridge  to  be  erected  across  the  Niagara  River,  at 
Buffalo,  New  York, 

Washington,  D.  C,  February  7, 1871. 

General:  The  board  of  engineers,  constituted  by  Special  Orders  No.  106,  dated 
Headquarters  Corps  of  Engineers,  September  29,  1870,  (copy  appended  and  marked  A,) 
met  at  Buffalo,  New  York,  October  3,  1870,  and  in  obedience  to  that  order  proceeded  to 
examine  the  plan  and  location  of  the  international  bridge  in  process  of  construction 
over  the  Niagara  River,  at  Bnifalo.  The  board  having  tirst  examined  the  plans  and 
papers  furnished  from  the  office  of  Chief  of  Engineers  for  its  consideration,  then  pro- 
ceeded to  visit  the  bridge  site  in  order  to  examine  the  piers  in  process  of  construction, 
And  procure  from  the  bridge  company's  officers  the  data  necessary  to  enable  it  to  make 
a  full  and  complete  report  upon  the  subject. 

All  the  information  available  at  the  time  having  been  collected,  it  was  found  that  it 
was  insufficient;  inasmuch  as  no  observations  had  been  made  for  the  force  and  direc- 
tion of  the  current  at  the  bridge  site,  neither  was  the  survey  of  Black  Rock  Harbor 
sufficiently  extended  and  in  detail  to  determine  the  proper  position  and  dimensions  of 
the  draw  at  that  harbor. 

The  law  of  the  State  of  New  York  prescribes  that  the  bridge  shall  "not  materially 
impede  the  navigation;"  "shall  be  constructed  in  two  draws,  one  across  Black  Rock 
Harbor,  and  the  other  across  the  main  channel  of  the  river ; "  and  that  "  the  draws  of 
said  bridge  shall  be  of  ample  width  to  give  free  and  unobstructed  passage  to  all 
steamboats  and  other  vessels  navigating  said  river  or  Lake  Erie.'' 

The  law  of  the  United  States  further  provides  "  that  such  bridge  shall  have  at  least 
two  draws  of  not  less  than  160  feet  in  width  in  the  clear  between  the  piers,  which 
shall  be  located  at  the  points  best  calculated  to  accommodate  the  commerce  of  said 
river,  and  the  piers  of  said  bridge  shall  be  parallel  to  the  current  of  said  river." 

The  plan  oi  the  bridge  company  proposed  a  bridge  of  nine  spans  from  the  Canada 
shore  to  Squaw  Island,  and  four  spans  across  Bljwk  Rock  Harbor.  Of  the  river  spans 
the  three  nearest  the  Canada  shore  and  the  two  nearest  Squaw  Island  were  to  be  190 
feet  in  the  clear;  the  two  adjoining  the  draw,  of  240  feet  each ;  and  the  draw-brid^, 
located  nearly  at  the  middle  of  the  river,  to  be  354  feet  long,  swinging  on  a  pivot-pier 
of  34  feet  diameter,  giving  two  clear  ptisMage-ways  of  160  feet  each. 

The  crossing  of  Black  Rock  Harbor  was  to  be  effected!  from  Squaw  Island,  by  first  a 
draw-bridge  of  184  feet,  swinging  on  a  pivot-pier  of  34  feet  diameter,  giving  two  clear 
passage-ways  of  75  feet  each,  then  a  span  of  100  feet  in  the  clear,  then  a  span  of  140 
feet  in  the  clear,  reaching  the  abutment  at  the  Black  Rock  shore.  The  dimensions  of 
piers  and  specifications  for  the  work  are  fully  set  forth  in  the  MSi  then  before  the 
board,  and  now  herewith  appended,  and  marked  B.  • 

^  In  the  light  of  the  information  then  before  the  board,  and  their  cursory  examina- 
tioD  of  the  bridge  site,  it  appeared  advisable  to  transfer  the  river  draw  from  thortoca- 
tion  proposed  by  the  bridge  company  to  a  point  nearer  Squaw  Islaud,  placing  the  pivot- 
pier  in  16-feet  soundings,  the  shore  end  of  the  draw  resting  on  an  abutment  built  out 
nom  Squaw  Island.  It  also  a[>peared  to  the  board  that  the  Black  Rock  Harbor  draw 
might  be  made  of  smaller  span  than  required  by  the  United  States  law,  and  still 
answer  all  the  requirements  of  commerce,  if  the  law  could  be  so  modified.  It  was 
observed  that  the  bridge  company's  ])lan  gave  only  75  feet  in  the  clear  to  each  opening 
of  the  Black  Rock  Harbor  draw,  which  did  not  satisfy  the  conditions  of  the  law.  As 
that  harbor  was  under  the  jurs<liction  of  the  New  York  canal  commissioners,  it  became 
necessary  to  consult  their  wishes  on  the  subject.  In  view,  therefore,  of  these  facts,  and 
the  lack  of  necessary  information,  the  board  resolved  to  adjourn  temporarily,  delegat- 
ing to  the  junior  member  the  duty  of  obtaining  from  the  bridge  company's  officers 
ibB  additional  data  necessary  to  enable  it  to  come  to  a  decision,  and  also  directiig  him 
to  request  of  the  canal  authorities  of  the  State  of  New  York  a  map  of  Black  Rock 
Harbor  showing  the  changes  they  proposed  to  make  in  that  harbor,  and  the  location 
and  width  of  such  a  draw  as  wouhl  be  in  accord  with  their  plans. 

The  board  thus  adjourning  tem|)orarily,  submitted  a  preliminary  report  to  the  Chief  of 
Engineers,  a  copy  of  which  is  herewith  appended  and  marked  C. 
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TImi  duty  diOejrated  to  the  junior  inoinl>er  was  i>erfomied.  Olwervatioiis  for  force 
and  direction  of  the  current  were  nia<le  by  the  hridjj^  company's  officers,  using  weighted 
floats  12.1W*t  in  lenp:thf  und  the  result  platt4id  for  the  use  of  the  board. 

A  plan  of  Hhick  Rock  Harbor  wjih  also  prepared  and  submitted  by  the  bridge  com- 
pany's otticerH,and  in  answer  to  the  inquiries  made  by  the  lx)ard,  New  York  State  Canal 
Commissioner  John  D.  Fay  seiiit  the  re])ly,  (appended  and  marked  D.)  ac<:ompanied  by  a 
map  of  the  harbor  showing  the  bridge-crossing,  together  with  imnrovemeuts  projected 
by  the  canal  authorities.  The  iuformation  thus  collected  was  laid  before  tue  boani 
reconvened  at  Washington,  D.  C,  January  ^2S,  l^\j  in  obedience  to  Special  Orders  No. 
7,  dated  headquarters  Corps  of  Kngiueers,  Washington,  1).  C,  January  17,  1871,  a 
copy  of  which  is  herewith  appended  and  marked  E. 

The  board  first  took  up  the  (juestitm  of  the  Klack  Rock  Harlior  crossing,  considering 
the  letter  of  Canal  Commissioner  Fay,  date<l  November  9,  1?^70,  and  the  accompanying 
map.  In  reply  to  this  letter  the  board  suggeste<l  in  a  letter  to  him  that,  for  a  draw- 
bridge over  Black  Rcn-k  Harbor,  openings  of  160  feet  might  be  unnecessarily  large,  gave 
their  reastms  for  this  conclusion,  and  asked  if  the  canal  authorities  of  the  »State  of 
New  York  would  consent  to  a  draw  of  less  width,  and  if  so,  what  width,  and  also 
suggested  that  the  proposiMl  new  lock  might  be  located  to  better  advantage  farther 
up  the  harbor,  about  live  hundred  yanls  above  the  proposed  bridge  site. 

In  reply  to  this  letter  an  answer  (api>ende<l  and  marked  F)  was  received,  announcing 
90  feet  m  the  clear  for  each  draw  opening  at  Black  Rock  Harbor,  as  agreed  upon  by 
both  the  canal  authorities  and  the  bridge  company,  and  that  the  proposed  lock  could  be 
locate<l  to  suit  the  circumstances  of  the  case. 

Having  all  the  necessary  data  before  it,  the  board  procee<led  to  a  carefnl  consider- 
ation of  the  plan  and  location  of  the  bridge,  taking  up  first  the  subject  of  the  portion 
crossing  the  river. 

The  boanl  approves  of  the  location  of  the  bridge  and  its  general  plan,  but  reejieot- 
fully  recommends  certain  modilicatious  in  that  plan  which  it  will  now  proceed  to 
discuss. 

It  appears  by  computation  from  the  data  furnished  by  the  bridge  company's  officers 
that  on  the  day  when  they  observed  the  force  and  direction  of  the  current  the  area  of 
the  natural  section  of  the  river  at  the  bridge  site  was  41,106  square  feet,  the  discharge 
}»er  second  at  that  time  245,296^  cubic  feet  of  water,  at  an  average  velocity  of  5.96  feet 
per  second.  By  comparison  of  the  bridge  company's  plan  with  the  same  modified  by 
locating  the  river  draw  near  Squaw  Island,  as  proposed  by  the  board,  it  was  fouiid  that 
the  piers  as  located  by  the  bridge  company'  obstnicted  an  area  of  3,815^  square  feet, 
kept  back  per  second  25,2o8|  cubic  feet  of  water,  and  would  increase  the  average 
Telocity  of  the  current  to  6.5  feet  per  second,  whereas  the  piers  and  abutment,  as  located 
by  the  boanl,  would  obstruct  an  area  of  3,497  square  feet,  keep  back  per  second  19,069^ 
enbic  feet  of  water,  and  would  increase  the  average  velocity  of  the  current  to  6.37  feet 
per  second.  Thus  it  appears  that  there  would  be  an  increase  of  the  mean  velocitv  of 
the  current  by  .54  feet  per  second  by  the  bridge  company's  plan,  while  there  would  be 
an  increase  of  only  .41  feet  per  second  by  the  same  modiiied  as  proposed  by  the  board. 

It  was  also  found  by  computation  from  the  same  data,  that  were  the  draw  located 
as  proposed  by  the  bridge  company  in  the  axis  of  the  river,  the  current  at  that  draw 
would  run  six  miles  an  hour  as  against  four  miles  an  hour  through  the  draw  located 
as  proposed  by  the  board.  It  is  therefore  obvious  that  if  the  wants  of  commerce  can 
be  subserve<l  by  locating  the  draw  near  Squaw  Island,  as  proposed  by  the  board,  it 
should  be  done,  inasmuch  as  thereby  the  flow  of  water  will  be  least  obstructed*,  the 
mean  velocity  of  the  current  the  least  increased  by  pier  obstruction,  and  the  velocity 
through  the  draw-spaces  greatly  diminished,  thus  aflbrding  greater  facility  for  the 
passage  of  vessels.  It  appears  to  the  board  that  the  want-s  of  commerce  will  best  be 
sub^*rve<l  by  this  change,  inasmuch  as  the  draw,  a*  located  by  the  board  in  the  lesser 
current,  will  accommo<lat<e  vessels  of  the  greatest  draught  at  pre^sent  navigating  the 
great  lakes.  The  location  for  the  draw  proposed  by  the  board  is  indicated  in  red  on 
the  profile  upon  the  bridge  company's  plan,  as  also  the  modifications  in  the  position  of 
the  piers,  and  the  extent  of  the  abutments  to  be  built  out  from  Squaw  Island  to  re- 
ceive the  shore  end  of  the  draw-bridge.  The  depth  of  water  in  the  in-shore  draw-space 
varies  from  8  to  16  feet,  and  would  accommodate  vessels  of  light  draught  at  any 
8ta<;e  of  water.  The  depth  of  water  in  the  outer  draw-space  varies  from  16  to  25  feet, 
and  would  accommodate  vessels  of  the  greatest  draught  at  all  stages  of  the  river. 

The  Squaw  Island  abutment,  built  out  about  V)0  feet  into  the  river,  would  serve  as  a 
guide  for  vessels  passing  the  draw,  thereby  facilitating  their  progress,  and  also  defi- 
nitely mark  the  wharf  line,  should  the  shore  of  Squaw  Island  bo  used  for  such  pur- 
poses. In  reconinieiiding  this  change  of  position  of  the  draw,  the  l)oard  desires  it  to 
be  distinctly  understood  that  the  draw-spaces  should  remain,  unchanged  from  the 
original  plan,  leaving  two  clear  passage-ways  of  160  feet  each  in  width,  and  the  piers 
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plan  in  red,  is  respectfnlly  recommended  as  a  substitute  for  the  arrangement  proposed 
Dy  the  company;  and  it  may  also  be  observed  in  this  connection,  that  in  conversation 
Tf  ith  the  bridge  company's  officers  the  board  have  been  led  to  understand  that  far 
firom  making  any  objection  to  the  proposed  change  they  gladly  concur  therein. 

The  saving  in  cost  of  construction  is  obvious  upou  comparing  the  two  projects,  to- 
say  nothing  of  the  difficulty  of  building  the  pivot- pier  as  propos^  by  the  company  in 
41* feet  of  water  running  at  the  rat-e  of  six  miles  an  hour. 

As  reganls  the  crossing  of  Bliick  Rock  Harbor,  it  is  proper  to  consider  the  conditions 
to  be  satistied  in  locating  a  draw  at  that  point. 

It  appears  from  observatioi^  of  the  site  that  at  the  present  time  the  harbor  and  canal  are 
there  without  division  ;  that  a  portion  of  the  water  of  the  canal  and  harbor  isuse<l  to  feed 
mills  juKt  below  the  bridge  site ;  that  the  result  of  the  lack  of  division  between  the  har- 
bor and  canal  is  that  the  deposit  of  silt  in  the  harbor  is  encroaching  upou  the  limits  of 
the  canal.  It  also  appears  from  Canal  Commissioner  Fay's  letters  and  map,  Jthat  the 
New  York  canal  autliorities  propose  to  remedy  the  above-mentioned  evil  by  unilding 
a  division  wall  between  harbor  and  canal,  affording  access  from  the  one  io  the  other 
by  means  of  a  ship-lock  to  be  placed  at  some  point  in  the  division  wall.  Vessels, 
therefore,  ascending  the  river,  and  desiring  to  avoid  the  swift  current  between  the 
bridge  sit-o  and  the  river*s  head,  can  pass  through  the  old  ship-lock  as  heretofore, 
thence  through  the  new  lock  into  the  lesser  current  of  the  canal  and  harbor,  and 
thenc«  to  Lake  Erie.  In  order  to  do  this  with  convenience  and  safety,  the  draw-bridge 
over  Black  Rock  Harbor  must  be  of  such  dimensions  and  so  placed  with  regard  to  the 
two  locks  as  to  admit  of  vessels  pacing  without  great  deviation  from  a  straight  course. 

The  letter  of  Canal  Commissioner  Fay,  dated  January  30, 1871,  shows  the  agreement 
to  which  the  canal  and  bridge  authorities  have  come. 

Inasmuch  as  the  old  lock  will  not  accommmlate  vessels  of  greater  beam  than  thirty- 
six  feet,  the  board  regards  the  draw,  with  openings  of  90  feet  each  in  the  clear,  as 
agreed  upon  by  the  canal  and  bridge  authorities,  as  sufficient  to  satisfy  the  wants  of 
commerce  in  the  harbor,  provided  the  new  lock  is  properly  located  with  reference  to 
the  bridge. 

A  larger  opening  is  unnecessary,  and  rather  liable  to  impede  than  facilitate  the  navi- 
gation and  transit  over  the  bridge,  by  the  time  lost  in  opening  and  closing.  In  order 
to  have  this  location  in  harmony  with  the  plans  of  the  New  York  canal  commissioners, 
the  board  recommends  the  Secretary  of  War  to  adopt  such  location  of  this  draw  as  the 
New  York  canal  commissioners  may  advise. 

The  recommendation  of  the  l>oard  with  regard  to  the  modifications  to  the  bridge  in  the 
main  river  are  in  accordance  with  the  laws  of  the  United  States,  and  will  recxuire 
nothing  but  the  approval  of  the  Secretary  of  War.  , 

In  the  opinion  of  the  board,  the  width  of  openings  in  the  draw  at  Black  Rock  Harbor 
are  required  by  the  United  Stat-es  laws  to  be  160  feet  wide.  The  plan  proposal  by  the 
bridge  company  allows  of  openings  of  only  75  feet,  and  the  board  hjis,  on  consultation 
with  the  New  York  canal  commissioners,  as  beforesaid,  recommended  that  they  be 
made  90  feet  wide.  The  board,  thert^fore,  suggests  the  following  amendment  to  the 
existing  law : 

"  Be  it  enacted,  That  the  bridge  across  the  Niagara  River,  near  Buffalo,  New  York, 
authorized  by  the  act  approved  June  30,  1870,  shall  be  constructed  with  a  pivot  draw 
in  the  main  river,  giving  two  clear  openings  of  160  feet  each,  and  across  Black  Rock 
Harbor,  with  a  pivot  draw,  giving  two  clear  openings  of  90  feet  each,  subject,  in  all 
other  respei'ts,  to  the  provisions  contained  in  the  act  approved  June  30,  1870." 

With  these  conclusions  the  board  reHpectfully  submits  the  accompanying  papers  and 
plans,  which  have  been  under  discussion  before  it  during  its  deliberations,  and  will,  at 
a  future  date,  as  soon  as  it  can  be  prepared,  submit,  for  the  files  of  the  office  of  the 
Chief  of  Engineers,  a  map  embodying  as  much^s  possible  of  the  informati(m  concerning 
the  bridge,  its  site,  and  the  river  above  and  below  the  site,  upon  the  basis  of  which 
the  boaixl  lias  arrived  at  the  conclusions  herewith  submitted. 

W'e  are,  general,  very  respectfully,  your  obedient  servants, 

G.  K.  WARREN, 
Major  of  Engineers  and  Breret  Major  General,  U.  8.  A, 

WAlT E.  MERRILL, 
Major  of  Engineers  and  Breret  Colonel f  U,  S.  A, 

F.    HARWOOD, 

Captain  of  Engineers,. 

Brigadier  Goueral  Humphreys, 


'M 


Chief  of  J^ineerftj  U.  S.  J, 
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APPENDIX  F  1. 

Annual  report  of  Major  J.  H.  Wihon,  Corps  of  Engineers^  for  tlie  fiscal 

year  ending  June  30,  1871. 

REPORT  OF  OPERATIONS  AT  OLCOTT  HARBOR,  NEW  YORK. 

The  opeuing  of  the  year  found  tbe  work  in  th^  following  condition: 

The  east  pier  was  438  feet  long,  and  20  wide,  349  feet  being  built  to 
its  full  height,  and  the  remainder  incomplete. 

The  west  pier  was  518  feet  long,  30oJ  feet  being  15  feet  wide,  and 
the  remainder  20  feet  wide ;  of  this  pier  501  feet  was  built  to  the  full 
height,  the  rest  being  incomplete. 

During  the  year  there  have  been  added  to  the  east  pier  five  cribs, 
each  30  feet  long  by  20  feet  wide,  and  averaging  9J  feet  in  depth.  The 
superstructure  has  been  extended  and  filled  with  stone  for  a  length  of 
170  feet.    The  east  pier  is  now  588  feet  long. 

There  have  been  added  to  the  west  pier  six  cribs,  each  30  feet  long 
by  20  feet  wide,  averaging  lOJ  feet  in  depth.  The  superstructure  has 
been  ext^inded  and  filled  with  stone,  for  a  length  of  77  feet.  The  west 
pier  is  now  690  feet  long. 

During  the  winter  159,000  feet,  board  measure,  of  timber  and  plank, 
and  188  cords  of  stone,  were  purchased  for  work  this  season. 

During  the  last  season  operations  were  carried  on  by  hired  labor,  and 
the  purchase  of  materials  in  the  open  market. 

On  the  12th  of  April,  1871,  proposals  were  invited  for  labor  and  mate- 
rials for  this  season's  work,  and  on  the  12th  of  May  the  contract  was 
awarded  Mr.  J.  D.  Cooper,  of  Olcott.  He  commenced  operations  on  June 
5,  and  by  the  close  of  the  fiscal  year  had  succeeded  in  sinking  three 
cribs,  and  completing  the  superstructure  upon  200  lineal  feet  of  the  pier. 
The  work  is  being  pushed  forward  energetically. 

During  the  present  season,  in  addition  to  the  work  already  completed, 
it  is  proposed  to  extend  the  east  pier  140  feet,  and  the  west  pier  90  feet. 

To  complete  the  project  for  the  improvement  of  this  harbor  will  require 
that  the  piers  shall  be  extended  until  a  depth  of  12  feet  is  reached  in 
the  lake,  and  that  a  channel  150  feet  wide  between  the  piers,  and  200 
feet  wide  from  the  inner  end  of  the  piers  to  the  bridge,  shall  be  dredged. 
This  will  require  the  extension  of  each  pier  180  feet  in  addition  to  the 
extension  to  be  built  this  season,  and  the  removal  of  about  57,000  cubic 
yards  of  material. 

The  amount  required  to  complete  the  work  will  be  $35,000. 

Olcott  is  a  port  of  entry  in  collection  district  of  Niagara. 

The  nearest  fort  is  Niagara,  eighteen  miles  to  the  westward,  and  the 
nearest  light  is  at  the  fort. 

The  amount  of  revenue  collected  during  the  fiscal  year  was  $44  80  in 
currency,  and  $1,13^  Go  in  gold. 

The  number  of  vessels  entering  and  clearing  was  32,  with  an  aggre- 
gate tonnage  of  1,042  tons.  Amount  expended  during  the  year,  $9,960  50: 
amount  available  July  1, 1871,  $5,501  28;  amount  required  for  the  fiscal 
year  ending  June  30, 1871,  $35,000. 
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DEPOBI  OF  orERATIOSS  AX  OAK  OKCUAED  HABBOB,  NEW  YORK. 

The  opening  of  tlie  fiscal  year  found  oi>cri)tiou8  in  progress  at  this 
harbor,  the  work  being  carried  ou  by  hired  labor  and  the  purchase  of 
materials  in  the  otieu  market.    During  the  summer  aud  fall  of  187U  five 
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cribs,  with  saperstructnre,  were  added  to  the  east  pier,  and  four  to  the 
west  pier,  their  total  length  being  270  feet ;  150  feet  of  the  superstrnc- 
tore  near  the  middle  of  the  west  pier,  and  the  same  amount  on  the 
east  pier,  was  renewed. 

In  September,  1870,  x)roi)osals  were  asked  for  stone  for  crib  filling, 
but  were  all  rejected  for  informality.  Work  for  the  season  was  clos^ 
November  30, 1870. 

Daring  the  winter  421  cords  of  stone  were  purchased  at  the  rate  of  $4 
per  cord,  delivered  on  the  banks  of  the  creek  near  the  piers;  33,289  feet 
of  pine  plank  was  also  purchased. 

In  April,  1871,  proposals  were  invited  for  iron,  stone,  and  labor  for  the 
piers,  and  for  dredging  a  channel  between  them.  On  May  12  the  pier- 
work  was  awarded  to  Mr.  H.  J.  Mowry,  of  Syracuse,  and  the  dredging 
to  Mr.  E.  H.  French,  of  Fulton. 

Operations  for  this  seasou  were  renewed  June  12, 1871,  and  by  the 
close  of  the  fiscal  year  two  more  cribs  were  placed  in  position  and  sunk, 
dnd  the  superstructure  completed  on  40  lineal  feet  of  tbe  west  pier. 

Daring  the  present  working  season  it  is  proposed  to  carry  out  the 
piers  to  the  full  extent  of  the  project,  by  adding  six  cribs,  180  feet, 
to  the  west  pier,  and  five  cribs,  150  feet,  to  the  east  pier.  This  will 
carry  them  out  to  a  depth  of  12  feet  at  ordinary  low  water.  It  is  also 
proiM)sed  to  dredge  a  channel  between  the  piers  150  feet  wide  and  12  feet 
deep  at  mean  low  water. 

Amount  available  July  11, 1870 tl6,733  91 

Expended  during  year 10, 998  36 

5,734  66 
Amount  appropriated  for  the  fiscal  year  ending  June  30, 1872,    10, 000  00 

Amount  available  July  1, 1871 15, 734  66 

Amoant  required  for  fiscal  year  ending  June  30, 1873,  for 
repairs 2,500  00 


Oak  Orchard  is  a  port  of  entry  in  the  collection  district  of  Genesee. 

The  nearest  fort  is  Niagara,  forty-five  miles  distant. 

A  fixed  white  light  of  the  fourth  order  has  been  placed  on  the  west 
pier  during  the  present  seasou. 

The  Amount  of  revenue  collected  dnriug  the  fiscal  year  was  $1,800  in 
gold  and  $205  in  currency.    The  value  of  the  imports  was  $10,000. 

Thirty  vessels  entered  and  31  cleared  during  the  year — the  aggregate 
tonnage  in  each  case  being  3,000  tons. 
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aJ.Jenning* 
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7  90  per  cord. 
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F3. 
REPORT  OF  OPERATIONS  AT  THE  HARBOR  OF  CHARLOTTE,  NEW  TOBK. 

Work  was  commenced  on  tbe  east  pier  July  27, 1870,  and  carried  on 
with  hired  hibor,  materials  being  purchased  in  the  open  market.  Dnriug^ 
the  8eas(m  two  cribs  were  sunk  on  tlic  ruins  of  tlie  old  ones  at  the  eud 
of  the  east  pier,  and  the  superstructure  on  that  pier  raised  and  com- 
pleted as  follows :  00  linear  feet  raised  four  courses,  120  linear  feet  raised 
live  courses,  and  75  linear  feet  raised  seven  courses,  all  of  which  was 
filled  with  stone  and  comi)leted.  * 

On  the  west  pier  230  linear  feet  of  the  superstructure  at  the  nortliem 
extremit;^'  was  raised  three  courses,  but  the  close  of  navigation  prevented 
the  completion  of  the  work. 

O])erations  were  resumed  May  26, 1871,  and  by  the  close  of  the  fiscal 
year  the  piers  were  put  in  complete  repair,  decayed  timber  removed  iu 
many  places  and  replaced  by  new,  the  jner  raised  in  portions  that  had 
sunk,  and  the  unfinished  part  of  last  season's  work  complete!  except 
planking  over  about  100  linear  feet.  The  piers  are  now  in  good  con- 
dition, and  by  having  been  raised,  conspicuously  mark  the  entrance  to 
the  harbor.    No  further  work  is  necessary  for  this  season. 

In  the  spring  of  1872,  if  it  is  deemed  necessary  the  old  deck-plank  and 
part  of  the  superstructure  will  be  removed  and  replaced  by  new  timber. 

Charlotte  is  a  port  of  entry  for  Kochester,  six  miles  south  of  it. 
There  is  a  fixed  white  light  of  the  fourth  order  on  shore,  and  a  beacon, 
with  a  fixed  white  light  of  the  sixth  order,  on  the  west  pier. 

The  nearest  fort  is  Ontario,  sixty  miles  distant. 

Amount  expended  during  the  year $9, 141  67 

Amount  on  hand  July  1,  1871 $2, 858  33 

Amount  appropriated  for  the  fiscal  year  ending  June  30, 1872 .  10, 000  00 

Amount  available  July  1,  1871 12, 858  33 


Amount  required  for  fiscal  year  ending  June  30, 1873,  nothing. 

The  amount  of  revenue  collected  for  the  fiscal  year  was  $93,120  16. 
The  value  of  the  imports  was  $153,477. 

The  number  of  vessels  that  entered  the  port  was  G30,.with  an  aggre- 
gate tonnage  of  62,117  tons,  of  Avhich  519  vessels,  with  a  tonnage  of 
50,593  tons,  were  from  foreign  ports. 

JSix  hundred  and  twenty-four  vessels  cleared,  with  an  aggregate  ton- 
nage of  88,232  tons,  513  of  them,  with  an  aggregate  tonnage  of  76,165 
tons,  being  for  foreign  ports. 

There  were  no  contracts  made  during  the  year,  nor  w  ere  there  any 
bids  received.   - 


F  4. 

REPORT  OF  OPERATIONS  AT  PULTNEYVILLE,  NEW  YORK. 

Tliere  being  no  material  on  hand  for  this  work,  it  was  not  deemed 
advisable  to  purchase  in  the  summer  of  1870,  but  rather  to  postpone  work 
for  one  season.  As  there  was  a  surplus  of  timber  at  Genesee  River, 
suflicient  for  three  cribs  was  i)urcliased  from  that  harbor  by  authority 
of  the  Chief  of  Engineers,  and  framed  at  Charlotte  in  November,  1870. 

In  the  fall  of  1870  proposals  were  invited  for  furnishing  timberi  but 
the  ofters  was  exorbitant  and  were  rejected. 
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In  March,  1871,  by  antbority  of  the  Ohief  of  Engineers,  iO,000  feet 
board  measure  vas  pnrchased  in  open  market. 

On  the  15th  of  April^  1871,  proposals  were  invited  for  materials  and 
labor  for  building  180  linear  feet,  more  or  less,  of  breakwater,  and  on  the 
20th  of  May  the  contract  was  awarded  to  Mr.  H.  J.  Mowry,  of  SyracuBe, 
New  York. 

Mr.  Mowry  commenced  work  on  the  20th  of  June,  and  has  succeeded 
in  completing  three  cribs  ready  for  sinking. 

During  the  present  season  it  is  proposed  to  complete  180  feet  of  the 
breakwater  running  from  tlie  west  sliore.  The  cribs  will  be  constructed 
after  the  Uswego  model,  with  slight  mollifications. 

The  project  consists  of  this  breakwater,  a  pier  20  feet  wide  and  290 
feet  long,  and  dredging  a  channel  10  feet  deep  at  low  water  to  the  lake, 
by  removing  about  20,000  cubic  yards  of  material. 

Amount  available  July  12, 1870 $5, 000  00 

Amount  expended  during  the  tacal  year  ending  June  30, 

1871  1,023  51 

Amount  available  July  1, 1871 3,976  49 

Amount  appropriated  for  fiscal  year  ending  June  30, 1871 . .     6, 000  00 

Total  amonnt  available  July  1, 1871 8, 976  49 

Amount  required  for  fiscal  year  ending  Jnne  30, 1S73,  to  com- 
plete the  work 23,850  00 

Pultneyville  is  a  port  of  entry  in  the  collection  district  of  Genesee. 

The  nearest  fort  is  Ontario,  forty-two  miles  to  the  east,  and  the  near- 
est light  is  at  Big  Sodus,  twelve  miles  distant. 

The  amount  of  revenue  colIcctM  during  the  fiscal  year  ending  June 
30,  1871,  at  this  port,  wiis  $1,533  60,  and  the  total  tonnage  of  the  ves- 
sels ejitering  and  cleariug  was  9,306  tons. 
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Abstract  of  bids  neeited  and  opened  October  1, 1870,  by  NkikolaB  Bawemy  ^kh- Continued. 
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*  Ko  charce.  t  The  bid  for  fVaniiue  and  sinking  is  snpposed  to  bo  for  one  foot,  as  the  price  men- 

tioned per  M  iH  too  low  to  desr-n-e  coii^deratiou.  ;  InformaL  §  Engineer's  estimatea. 

B  lufonnnl :  only  one,  not  in  duplicate. 
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HEPOBT  OF  THE  CHIEF  OF  ENGINEERS. 


Ahstrad  of  contract  for  each  class  of  materials  and  labor  for  improvement  of  PuUneyvUU 
Harbor,  Xew  York,  entered  into  during  the  fiscal  year  ending  June  30, 1871. 


Ko. 


Name  of  cou- 
tractor. 


H.  J.  Mowry 


Beside  noe. 


Syracuse,  X.  Y. 


Date  of  COD - 
tract. 


June  9, 1871 


MaterialB. 


Timlxjr— 
Hemlock  timber  and  plank, 
per  1 ,000  feet,  board  measure. 
Puio  timber  and  plank.  |)er 

1,000  feet,  board  measure. 
Snubbing-posts,  per  linear  foot. 

ln)n — 
Screw  and  vrasber  bolts,  per 
pound. 

Drift -bolts,  per  pound 

Spikes  per  p<hina 

Stone — 

Stone,  perconl 

Dredf^nfir — 

Dr**dj[iiiK,  per  cubic  yard 

Labor — 
Timber- work,   per  1.000  feet, 

board  measure. 
Iron- work,  per  pound 


Total  amount. 


Am't 


121  00 
30  00 
50 
6i 

6  50 

85 

5  00 

1 


TotaL 


11,914  30 

884  30 

1,833  00 
4SS00 

1.080  00 
6,136  60 


Abstract  'of  contract  for  Pultneyville  Jlarhor^  New  York,  entered  into  during  the  fiscal  year 

ending  June  30,  1871. 


No. 

Name  of  contractor. 

Ilosidence. 

Date  of  con- 
tract. 

Nature  of  contract. 

1 

Henry  J.  Mowry 

Syracuse,  New  York 

June  9, 1871 

Materials,  labor,  and 
dredging. 

F  5. 


EEPOET  OF  OPERATIONS  AT  BIG  SODUS  HARBOR. 

Operations  were  commenced  on  the  west  pier  July  26,  1870.  The 
lighthouse  crib  had  listed  to  the  northwest  and  west,  requiring  a  por- 
tion of  the  old  superstructure  to  be  taken  off  and  the  work  rebuilt  and 
leveled  to  the  proper  height  corresponding  with  the  pier.  This  was 
done,  the  superstructure  filled  with  stone,  and  replanked  One  hundred 
and  twenty-three  feet  of  the  work  built  in  1869,  immediately  south  of 
the  light-house  crib,  was  overhauled  and  leveled  to  correspond  with  the 
other  work. 

The  shore  end  of  the  west  pier  was  repaired,  raising  the  channel  side 
1  foot  cind  the  lake  side  3  feet.  This  was  done  by  using  timber  from  a 
crib  wrecked  the  preceding  year. 

OiKTations  were  commenced  on  the  east  breakwater  in  August.  This 
work  consisted  of  placing  new  cribs  over  the  old  work,  which  had  by 
decay  and  the  action  of  the  elements  been  razed  to  the  foundations. 
Quantities  of  stone  and  boulders  had  to  be  removed,  which  had  accu- 
mulated during  the  series  of  years  the  work  was  out  of  repair.  The 
cribs  were  generally  30  feet  long,  14  feet  wide,  and  5  feet  deep,  with  a 
superstructure  3  feet  high.  Three  hundred  and  twelve  feet  of  this  work 
was  completed. 

Big  Sodus  is  a  port  of  entry  in  the  Oswego  collection  district.  Ves- 
sels drawing  10  feet  can  enter  the  harbor,  which  is  one  of  the  best  on 
the  lake ;  but  the  material  of  the  bottom,  between  the  piers,  being  a  very 
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fine  sand,  is  continnally  shifting.  It  is  thought  that  after  the  east 
breakwater  is  completed,  and  the  channel  dredged  oat,  the  water 
from  the  bay,  emptying  into  the  lake,  will  have  sufficient  velocity  to 
maintain  a  proper  depth.  There  is  a  fixed  light,  varied  by  flashes  of 
the  fourth  order,  at  this  place,  and  two  beacon-lights  as/anges  for  the 
l)ier.    Fort  Ontario  is  the  nearest  work  of  defense. 

It  is  not  proposed  to  do  any  work  at  Big  Sodus  this  season,  tbe  funds 
available  ndt  being  sufficient.  Proposals  will  be  asked  in  the  fall  for 
timber  for  the  east  breakwater.       ^ 

Amount  available  July  11, 1870 $5, 957  82 

Amount  expended  during  the  year 4, 733  64 

Amount  available  July  1, 1871 1, 224  18 

Amount  required  for  fiscal  year  ending  June  30, 1873 45, 000  00 

which  will  complete  this  harbor,  dredging  a  channel  12  feet  deep 
between  the  piers  by  removing  about  120,000  cubic  yards  of  earth, 
finish  the  east  breakwater,  and  renew  all.  decayed  superstructure. 

I  have  been  unable  to  obtain  the  commercial  statistics  of  this  place 
for  the  fiscal  year.  The  deputy  collector  has  informed  me  that  he  has 
held  the  appointment  for  only  a  portion  of  the  year,  and  that  his  prede- 
cessor left  no  recoi-ds  in  the  office. 


Abstract  of  bids  received  and  opened  September  24  by  Nicolas  Bowen,  major  corps  of  engi* 
neerSjfor  the  delivery  of  stone  for  crib-fiUing  at  harbor  of  Big  Sodus f  Neiv  York. 


1 

NATAes  of  bid- 
ders. 

Residence. 

stone,  per  cord. 

Smnftrlffl. 

On  the 

iMUlkS. 

In  the 
crib. 

» 

1 

s 

O.J.Jennings. 
Edward  Short. 

Syracuse,  N.  Y. . 
Niacara,C.  W... 

|5  90 

|6  45 
8  30 

Rejected  for  informality.    No  witnesses  to  sig« 

natures  of  ffuarantors. 
Rejected  for  informality.    ISo  witnesses  to  siff- 

natures   of  (nMrantom.    Bid  does  not  state 

whotlicr  on  the  banks  or  in  the  cribs ;  supposed 

to  bo  the  latter. 

• 

4 

F  6. 

REPORT  OF  OPERATIONS  AT  THE  HARBOR  OF  LITTLE  SODUS. 

Operations  were  commenced  at  this  locality  on  Jnly  28, 1870,  the  sur- 
vey of  the  harbor,  which  had  been  in  progress  up  to  that  time,  being 
completed.  The  work  was  carried  on  by  hired  labor  and  purchase  of 
materials  in  the  open  market.  Two  hundred  and  fifty-six  feet  of  the 
west  pier  was  leveled  up  and  filled  with  stone,  and  in  August  a  break- 
water, running  west  from  the  west  pier  to  the  beach,  wa«  commenced. 
This  work  is  constructed  alter  the  Oswego  model,  modified — the  crib- 
work  being  30  feet  by  10  feet.  Two  hundrecl  and  ten  feet  of  crib-work 
was  placed  in  position,  and  100  feet  of  superstructure  completed.  The 
heavy  gales  in  October  caused  considerable  damage  to  the  unfinished 
work,  and  the  progress  was  delayed.  Five  cribs  were  constructed,  but 
could  not  be  sunk  on  account  of  the  weather. 

In  September,  1870,  proposals  were  invited  for  stone,  but  were  all 
rejected,  and  the  purchaiiies  made  in  oi>en  market.  Operations  for  the 
season  were'sns[)ended  November  28, 1870. 

In  May,  1871,  proposals  were  invited  for  repairing  the  pier,  completing 
tbe  breakwater,  building  a  pier-head  for  a  light,  and  dredging  the  harbor. 
The  work  was  awarded  to  Mr.  B.  H.  Frenefci,  ol  lEviJAtow^  "^^^  "^^sfi*-. 
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During  the  present  season  it  is  propose<l  to  finish  the  breakwater 
joining  the  pier  with  the  west  shore,  to  build  a  crib  30  feet  square 
at  the  outer  end  of  the  pier  for  a  light,  to  repair  the  pier  for  a  distance 
of  350  feet  by  raising  the  east  side  to  the  proi)er  level,  and  to  dredge  a 
channel  at  the  entrance  of  tlie  hiirbor  200  feet  wide  and  12  feet  deep  at 
mean  low  water,  by  removing  about  20,000  cubic  yards  of  material. 

In  order  to  complete?,  this  harbor  I  think  that  there  should  be  a  short 
east  pier  and  a  breakwater  connecting  it  Avith  the  east  siiore.  These 
are  required  not  only  to  define  the  channel,  but  also  to  so  conti*act  the 
How  of  water  passing  into  the  lake  as  to  give  it  a  sutiicient  velocity  to 
keep  the  clianuel  always  open,  and  to  protect  the  harbor  from  the  effect 
of  northerly  and  easterly  winds. 

Were  it  probable  that  the  couiiuerce  of  Little  Sodus  would  remain  iu 
its  presiuit  insignificant  state,  I  would  hesitate  to  recommend  further 
improvement;  but  as  it  is  statiMl  that  the  Southern  Central  Kailroad  will 
be  completed  to  this  point  during  the  present  year,  it  is  presumed  that 
it  will  add  greatly  to  the  commercial  importance  of  the  place. 

1  therefore  respectfully  recommend  that  an  east  pier  al>out  500  feet 
long  shall  be  constructed  parallel  to,  and  250  feet  from,  the  west  pier, 
and  that  its  inner  end  be  connected  with  the  east  shore  by  a  breakwater 
1,800  feet  long,  the  whole  to  be  constructed  of  cribs  30  feet  by  20  feet, 
built  after  the  Oswego  model,  with  such  modifications  as  may  be  deemed 
necessiiry.    The  amount  required  for  this  would  be : 

For  500  feet  of  pier,  at  845  per  foot $22, 500 

For  1,800  feet  of  breakwater,  at  $22  per  foot 39, 600 

Total 62, 100 


Little  Sodus  is  a  port  of  entry  in  the  collection  district  of  Oswego. 

Fort  Ontario,  fifteen  miles  distant,  is  the  nearest  work  of  defense,  and 
the  lights  of  Oswego  and  Big  Sodus  are  each  fifteen  miles  distant.  It 
is  proi)osed  during  the  coming  year  to  place  here  a  fixed  white  light  of 
the  fourth  order. 

Amount  expended  during  fiscal  year  ending  June  30, 1871. .  $1, 775  93 

On  hand  July  1, 1871 \ 288  48 

Amount  appropriated  for  fiscal  year  ending  June  30, 1872  . .  15, 000  00 

Amount  available  July  1,  1871 15, 288  48 

Amount  recjuired  for  fiscal  yejyr  ending  June  30, 1873 22, 500  00 

The  deputy  collector  of  tliis  port  was  unable  to  furnish  the  commer- 
cial statistics  re(iuired.  He  informs  me  that  he  has  held  the  appoint- 
ment since  the  lOth  of  May,  1871,  and  during  the  time  up  to  the  close 
of  the  fiscal  year  there  had  been  no  imports  and  no  revenue  collected. 


Abstract  of  lids  received  and  opened  Septemlxr  26, 1870,  btf  lucolas  Bowcn^  major  of  engineerSf 
for  the  deliver y  of  ntone^t  for  crib-fiUing,  at  the  harbor  of  Little  Sodutf,  Xew  i%trk\ 


I 

a 


NumcA  of  bidders. 


1     0.  J.  Jcnuingfi. 


GharleH    J.   Bo 
Graw. 


IvCflidence. 


SjTao.uso,  X.  Y. 
Fulton,  X.  Y... 


Sto/ifi.  iH>r  conl. 


Ontho  ■  lilt  ho 
Hlion;.  I    piiT. 


$5  70 
d  00 


efi  (m 


lli'Uiai-ks. 


Re.jwtrd  for  informal ity.     y«)  witncsftes  to 

Hi;;;uuturcB  of  >;iiar:tntorH. 
Ivi'J«M.'t4'd  for  infiini)ullt3*.    No  witnciweH  to 

Hi;nintni-trK  of  ^nnrnutorM.    St-o  bids  for  Oak 

On'liurd,  und  ;iLu}  on  the  ouuh  for  Little 

SoduH. 


BEFOBT  OF  THE  CHIEF  OF  ENGQieEBS.  235 

I 


1  I 


I 

I  I 


BBPOBT   OF  THE   CHIEF   OP   ENGUTEEBS. 


REPORT  OF  THE  CHIEF  OF  ENQINEEBS. 


237 


Abstract  of  contracts  for  improvement  of  Little  Sodua  Harbor,  Xew  Tork^  during  the  fiscal 

year  ending  June  30, 1871. 


No. 


1 


Names  of  oontraoton. 


E.  H.  French. 
E.  U.  French. 


Besldcnce. 


Fulton,  N.  T. 
Fulton,  N.  Y. 


Date  of  con- 
tract. 


Subject  of  contract. 


June  16, 1871    Dreilginn:. 

June  16, 1671    Materiala  abd  labor. 


F  7. 

REPORT  OF  OPERATIONS  AT  THE  HARBOR  OF  OSWEGO,  NEW  YORK. 

Operations  were  commenced  upon  the  new  pier  running  out  from  the 
light-house  on  the  23d  of  July,  1870.  One  crib  not  before  leveled  was 
built  up  to  the  low-water  line,  and  during  the  season  the  superstructure 
was  put  upon  the  whole  pier,  437  feet  in  length. 

The  opening  of  navigation  found  the  old  pier  in  a  dilapidated  condi- 
tion, and  extensive  repairs  were  necessary.  One  hundred  and  twenty 
feet  of  superstructure  next  to  the  stone  breakwater  was  renewed,  and 
outside  and  deck  planking  put  on.  Several  breaches  were  repaired,  por- 
tions leveled  and  filled  with  stone,  and  work  continued  upon  the  struc- 
ture until  the  fall,  when  the  old  pier  was  in  apparently  good  condition. 

In  November  a  crib  was  constructed  for  the  new  outer  breakwater, 
but  the  severe  weather  prevented  it  from  being  placed  in  position. 

During  the  fall  about  600  cords  of  stone  were  quarried,  in  anticipation 
of  prosecuting  the  work  in  the  spring  of  1871. 

Work  was  closed  for  the  season  in  December,  1870,  having  been  car- 
ried on  entirely  by  hired  labor.  During  the  winter  about  500,000  feet, 
board  measure,  of  hemlock  timber,  and  350,000  feet,  board  measure,  of 
I)ine,  was  ordered  for  the  new  break\<^ater. 

After  the  disappearance  of  the  ice  in  the  spring  of  1871,  it  was  found 
that  considerable  damage  had  been  done  to  the  old  pier,  and  proposals 
were  invited  for  supplying  labor  and  materials  for  its  repair,  and  for 
building  a  short  breakwater  in  the  angle  near  the  light-house,  the  shock 
of  the  waves  at  the  Ijitter  place  being  so  severe  as  to  seriously  affect  the 
light.  The  work  was  awarded  on  May  29  to  Mr.  Thomas  Keeler,  who 
commenced  operations  on  the  5th  of  June,  and  has  pushed  them  forward 
with  energj\  The  repairs  are  nearly  completed,  and  the  crib  for  the 
angle  is  prepared. 

The  lake  front  has  been  re-sheathed  in  many  places,  decayed  timber 
removed  from  the  superstructure  and  replaced  by  new,  and  several  small 
cribs  sunk  in  places  where  the  former  ones  had  been  entirely  destroyed. 

On  May  3, 1871,  proposals  were  invited  for  labor  and  materials  for 
the  new  breakwater.  The  stone  and  labor  were  awai'ded  to  Mr.  R.  Nel- 
son Gere,  of  Syracuse,  the  timber  and  iron  to  Mr.  E.  H.  French,  the 
lowest  bidders  for  those  classes.  Mr.  French  declined  the  award,  Mr. 
Gere  accepted,  and  contracts  were  executed  accordingly.  Work  was 
commenced  on  the  1st  of  July,  1871,  and  is  being  energetically  for- 
warded. 

During  the  present  season  it  is  proposed  to  complete  the  repairs  of 
the  old  breakwater,  to  construct  a  short  breakwater  across  the  angle 
near  the  light-house,  and  to  build  about  600  feet  of  the  new  breakwater. 
The  work  will  all  be  done  by  contract,  except  the  purchase  of  timber 
and  iron  for  the  new  breakwater,  which  will  be  made  in  the  open  market. 

Oswego  is  the  most  important  harbor  on  the  lake.    The  rQceiv\t&  ^t  ^&ftw 
custom-house  bear  favorable  comparisoii  ml\\  X3dlO%^  q>^  \X\^\^\LSg£^V«- 
hora  in  the  country.    The  very  able  and.  Qika\]LBX\N^  TW^otX*  ^^xq.^  ^c^atos^- 
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Koished  predecessor,  tlic  late  lamented  Major  Bon-on,  fnlly  shovs  the 
importance'  of  the  early  completion  of  a  conimodious  harbor  at  this  place. 

Thin  is  the  point  from  which  four  of  the  most  important  products  of 
the  coantry  are  diHtribiitcd — ^ain,  lumber,  coitl,  and  salt — and  the  tmde 
in  the  lant  three  of  these  i^  seriously  embarrassed  by  the  want  of  snfll- 
cient  wharf  room  for  their  accommoclation.  Lumber  esiwcially  suffers 
tmnt  this  cause,  and  I  hare  been  inforitied  that  during  the  last  season 
60,000,(K)U  feet,  boanl  measure,  of  timber  from  one  point  aloue  was 
diverted  from  this  port  for  that  rt>ason,  and  from  lumber  the  General 
Government  ainiually  derives  a  large  revt'one. 

Since  the  last  annual  report-  the  New  York  and  Oswego  Midland  Rail- 
road Coinpiuiy  have  contracted  for  the  last  section  of  their  road,  and  by 
the  clone  of  1873  this  TOute  will  be  oinm  toXew  York.  The  Liike  Onta- 
rio Shore  Railroad  Company  are  about  to  commence  work  upon  their 
liue,  and  it  is  aiitii;ipnteil  that  before  the  close  of  this  fiscal  year  they 
will  have  effected  a  junction  with  the  Sonthem  Central  Railroad,  and 
thus  otwu  a  new  route  to  the  great  coal-fields  of  Peuusylvania. 

Projects  for  new  roads  to  Portland  and  Boston  arc  being  strongly ' 
agitated. 

'  Amount  required  to  complete  the  work $1, 0.'>0, 000  00 

Amount  exi>oiided  during  the  year '.m,  !I91  17 

Amount  availnble  Jnly  1, 1871 I2e,3;i7  17 

Amount  required  for  tlie  liHcal  year  ending  June  30, 1S73.        3(M),  UOO  00 

Fort  Ontario  is  situated  hero.  There  is  a  lighthouse,  exhibiting  a 
fixed  white  light  of  the  thiitl  oi-dcr. 

Oswego  is  a  port  of  entry.  The  amount  of  revenue  c<»Uected  here 
during  the  fiscal  vear  was  $798,388.  The  value  of  tbo  imi»orts  was 
80,801,077. 

Four  thousand  two  hundred  and  fifty-six  vessels,  with  an  aggregate 
tonnage  of  7<)7,0:!9  tons,  entered  during  the  year,  and  0,0^,  with  an 
aSgregato  tonnage  of  S'j4,1j'J3  tons,  cleared. 


f  InfiiinuJ.    Ko  aeal  M  aunUM' 


iBiiuitmnotMHillcil. 
lumH.    Gomstos  not  ccrtJAed  on  dnplioata. 
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Abut  fact  of  contract  for  improvvm**Nt  of  O/twego  IlarboVf  Xeic  York,  dunitg  the  Jiscal  year 

ending  June  30,  1871. 


Ko. 


1 
9 
3 


Names  of  contractors. 


Reaideuco. 


Date  of  coutrart  i  Sabject  of  ooutrmct. 


R  NelMon  Gore '  Svrnrnso.  X.  Y 

ThimiaA  Kii-l^r iSilton.  X.  Y 

R.  NoIaod  Gi-re Syracuuc,  N.  Y 


,.|  Decenibor  l.',  lelO.:  Iron. 

J  nn*;  12,  I  riTl Materials  an<l  labor. 


..   Juno  20,  IcTTl Stone  and  labor. 


F8. 

Oi  FiCE  OF  THE  Chief  of  Engineers, 

Washingtoju  J).  C,  May  25, 1871. 

Sir  :  1  hefr  leave  to  submit  for  your  cousiileratioii  a  reiJort,  with 
accompanying  papers,  of  a  board  of  engineer  officers  reconvened  at 
Oswego,  New  York,  on  the  17th  instant,  to  tiike  into  consideration  aU 
matters  relating  to  the  proper  application  of  the  recent  appropriation 
for  the  improvement  of  tliis  harbor. 

The  breakwater  i)lanned  for  Oswego  Harbor  has  for  its  object  to 
aftbrd  anchorage  and  whaifage  room.  The  entrance  to  Oswego  Harbor 
is  difficult  in  westerly  storms.  To  facilitate  it  and  render  it  safe,  an 
exterior  breakwater  was  planned  many  years  ago  and  its  construction 
urged.  Since  that  time  the  commerce  of  the  town  has  greatly  increased, 
and  tiie  harbor  being  small  is  no  longer  adequate  to  the  fast-growing 
lake  trade.  The  recently  planned  breakwater  comprised  both  objects, 
anchoi'age  and  additional  wharfage  room. 

The  question  arose  under  the  recent  ai)propriation  for  Oswego  Har- 
bor, whether  the  breakwater  should  be  commenced  at  the  western  end, 
whei^e  it  connects  with  the  shore,  about  a  mile  from  the  entrance  to 
Oswego  Harbor,  or  at  the  east  end,  opi>osite  the  enti-ance  to  the  har- 
bor. By  beginning  at  the  east  end  the  anchorage  facilities  would  be 
gained  hrst;  the  additional  wharfage  room,  only  upon  the  completion  of 
the  breakwater  live  or  six  years  hence. 

By  beginning  at  the  west  end  the  anchorage  facilities  would  be  gained 
last,  the  wharfage  space  first ;  but,  in  the  opinion  of  the  senior  officer  of 
the  board,  this  wharfage  space  would  scarcely  be  available  in  storms 
until  toward  the  completion  of  the  breakwater.  The  anchorage  facili- 
ties bear  upon  the  safety  of  the  whole  lake  trade  of  the  poit,  and  may 
be  considered  of  more  national  character  than  the  wharfage  space,  which 
is  local  in  its  nature. 

The  town  of  Oswego  has  unanimously  requested  thjit  the  breakwater 
be  begun  at  its  western  end,  as  more  wharfage  room  is  what  they  need 
most  pressingly,  and  the  board  of  engineer  officers  recommend  that 
this  request  be  acceded  to,  although  adhering  to  the  individual  opin- 
ions, as  severally  expressed  by  tlicm  in  their  preceding  rejwrts  and 
communications,  as  to  the  advantages  to  be  obtained  for  the  security 
of  navigation  by  beginning  at  the  east  end,  which  they  then  recom- 
mended. 

I  concur  in  the  view  of  the  l)oard  that  it  wouUl  be  advisable,  under 
the  circumstances,  to  begin  the  construction  of  the  breakwater  at  tiie 
vest  end. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier  General  and  Chief  of  Engineers. 

Hon.  W.  W.  Belknap, 

/Secretary  of  War, 


REPORT  OF  THE  CHIEF  OF  ENGINEERS.         243 

The  views  of  the  Chief  of  Eugineers  and  the  board  are  approved  by 
the  Secretarv  of  War. 

JOHN  POTTS, 
Chief  ClerJcy  War  Department, 
May  27, 1871. 


OswEOO,  New  Yokk,  May  18,  1871. 

General  :  I  traiiBmit  herewith  the  report  of  the  proceedings  and  concluRioDs  of  the 
board  of  engineer  otticers,  reconvened  by  Special  Order  60,  of  May  10,  1871,  and  in 
pursnance  of  your  instructions  of  May  11,  1871,  to  consider  the  communication  of 
Messrs.  Churchill  and  Grant,  relative  to  thojpoint  of  commencing  the  new  work  adopted 
for  enlari^ing  the  capacity  of  the  harbor  of  Oswego,  New  York. 

The  original  communications  accompanying  your  letter  of  instnictions  are  also 
returned. 

Verv  rtrspcctfullv,  vour  obedient  servant, 

I.  C.  WOODRUFF, 
Lh'Htcnant  Colonel  of  Engineers. 
The  Chief  of  Enoinkers,  IT.  S.  A., 

Wanhhigtonf  IX  C. 


OswKGO,  New  York,  Mag  18, 1871. 

General:  The  board  of  engineer  officers,  reconvened  at  Oswego,  New  York,  by  Spe- 
cial Oniers  No.  GO,  dated  Ileailquarters  Corps  of  Engineers,  Washington,  D.  C,  May 
10, 1871,  met  at  Oswego,  New  York,  May  17,  1871,  all  the  members  being  present ;  and, 
in  accordance  with  its  letter  of  instructions,  proceeded  to  consider  the  comnmnication 
of  Messrs.  Churchill  and  Grant  to  the  Chief  of  Eugineers,  concerning  the  exi>cdieucy 
of  beginning  work  on  the  proposed  Oswego  pier  and  breakwater  at  the  westerly  or 
shore  end,  instead  of  at  an  easterly  point,  as  recommended  by  this  boanl  at  its  se^ssioii 
of  April  ir>,  1871.  The  ]»apers  forwarded  by  the  Chief  of  Engineers,  to  assist  in  the 
deliberations  of  the  board,  were  duly  c(»nsulted.  In  obedience  to  the  Chief  of  Engi- 
neers' instructions,  that  the  board  should  make  full  inquiries  uiK)n  all  points  presented 
in  the  commnuication  of  Messrs.  Churchill  and  Grant,  and  a  thorough  investigation  of 
all  facts  bearing  upon  the  question  under  consideration,  the  board,  by  letter,  invited 
the  lioard  of  Trade  of  Oswego  to  lay  before  this  board  expressions  of  opinion,  in  writ- 
ing, by  either  its  members,  or  other  citizens  of  Oswego  mterostecl  in  Oswego  Harbor 
improyements.  The  reply  of  the  Board  of  Trade,  and  other  expressions  of  opinion  of 
prominent  citizens  and  the  city  corporation,  are  appende<l  to  this  report.  Pending 
their  reception,  however,  the  board  proceeded  to  take  up  and  discuss  seriatimy  point 
by  point,  the  objections  made  by  Messrs.  Churchill  and  Grant  to  commencing  work  on 
the  Oswego  breakwater  at  an  easterly  point,  and  their  arguments  in  favor  of  starting 
the  construction  at  the  westerly  or  shore  end.  Their  memorial  was  duly  considered, 
thoroughly  discusse<l,  and  dis|iosetl  of  as  follows : 

The  question  was  first  considered.  What  are  the  purjioses  for  which  the  new  harbor 
is  intendetlf  In  reply  to  which  the  board  unanimouHly  decided  that  it  was  to  afford 
both  anchorage  and  wharfage ;  then,  taking  up  the  objections  and  arguments  of  the 
memorialists,  Messrs.  Churchill  and  Grant,  in  regular  order,  the  following  <[uestiona 
were  considered  and  conclusions  arrived  at : 

1.  By  beginning  construction  at  the  eastern  end  of  the  project-ed  work,  will  the  use 
of  the  new  iiarbor,  for  the  purposes  for  which  it  is  intended,  be  delayed  f 

Answered  as  follows:  Lieutenant  Colonel  Woodruff,  no. — Miy or  Wilson,  yes. — Cap- 
tain Harwoo<l,  as  to  wharfage,  yes ;  as  to  anchorage,  no. 

2.  Tlie  board  then  unanimously  concurred  in  the  statements  of  the  memorialists, 
that  it  would  probably  be  five  or  six  years  before  the  work  could  be  completed ;  that 
no  wharfage  could  be  obtained  until  the  western  end  should  be  connected  with  the 
shore;  and  that  the  proximity  of  the  12-feet  line  of  soundings  to  the  line  of  proposed 
work,  at  a  point  about  three-tifths  of  the  distance  from  the  eastern  end  of  the  projeci, 
would  not  warrant  the  conclusion  that  this  shoaling  would  shelter  an  area  to  the 
eastward. 

3.  The  question  was  then  considered,  W^ith  the  western  end  unconnected  with  the 
shore,  would  anchorage  in  a  westerly  storm  be  unsafe  T 

Answered  as  follows:  Lieutenant  Colonel  Woodruff  and  Captain  Harwood,  no. — 
Mi^or  Wilson,  yes. 
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4.  Th».*  l)()anl  uiianiininisly  conoiirnMl  in  tlie  Htatcinoiits  of  the  memorial IrIa  tbat  hy 
comnuMU'iii^  at  Ww  wrsttuii  »'iul.  as  koom  as  tlio  pier  should  liavo  bocii  ext^iwk^  boyoud 
the  ai)i;h>  a  few  hundred  feet,  it  would  he  safe  to  eonunence  at  once  tlie  erection  of 
whal'^'es  ah>njr  the  shon*.  and  that  these  Avonhl  increase  in  number  continually  in  pro- 
portion to  the  rate  of  extension  of  the  work  to  the  east.  As  t<»  the  availability  of  Huch 
wharves  in  stiuniy  wi-atlier,  the  hoar«l  was,  however,  divided  in  opinion  ;  Lieuteuant 
("olonel  \Vo<»drnif  hohlin;>:  that  they  i-ould  not  he  a\ailahl(^  for  juirposes  of  commerce 
during  stormy  w<'atl\er  until  tht^rntire  pier  anil  breakwater  was  ctunpleted,  whereiis 
the  other  nieMih«rs  held  that  they  wouhl  he  so  available  in  Avestcrly,  northwesterly, 
and  southwesterly  storms. 

5.  The  board  unanmion««ly  coiu-urred  in  the  statement  of  the  memorialists  that  ft 
prompt  int  i**ase  of  wharf.i^**  at  iKwe;;o  is  a  matter  of  prime  importance  to  its  com- 
merce. 

t>.  Tiie  board  unaninnMi^ly  eoneurred  in  the  statement,  that  by  commencing  at  the 
western  eii«l  of  thr  pr«»Jtct  the  stora^je  faeilities  for  niat<-rial  would  be  increased,  but 
on  the  oMM'r  hand  \\asi»f  opinion  that  owinjx  to  shoalness  of  water  at  that  locality 
rrilw  could  not  be  built  and  l.ninehed  to  advanta;;e,  but  would,  in  any  event,  until  the 
worK  wa-  ;;reatiy  adv.iutied.  have  to  lu'  Imilt  in  the  present  harbor  and  towetl  to  their 
respect ive  •»it«'.-«. 

7.  The  board  ^jranfed  tliat  by  sinkinu:  i'l'ihs  at  the  «'.-isT«-rly  end  of  the  project  a  tem- 
])orary  ol»>irn<tion  to  navi;:ation  would  be  4»tlrri*d,  but  i^  of  the  opinion  that  this  ob- 
jection is  not  a  MMJoiis  o»n-.  inaxiinich  as  by  jnoprr  adverti«.iiii;  of  notices  to  mariners 
8Ut1icient  publicity  would  he  jiivcn  to  tin*  oh-iiructionN  to  insure  its  beiu«x  readily 
avoiiled.  espct'iall\  l.iv  the  aid  ot*  ian;j»*-lii^hf  ><. 

H.  The  board  doe^  not  eonsider  the  ililViiiMK-e  ol*  expense  of  commencing;  at  the  oast 
or  west  end  (if  the  woik  a  matter  of  impoitam-e.  iiiasnnich  a^^  the  whole  is  to  be  built 
evcninally,  and  the  cxpen-oe  will  be  n«arly  the  saaie  in  the  «Mid  in  »-ither  evtrut. 

I*.  Tlie  board  does  not  concur  in  the  littli  ohj«'ct  ion  of  the  memorialists,  apprehending 
no  danger  t«»  eitln-r  old  or  new  works  lV<»m  any  chanj;e  in  the  fi»rmalii>n  of  ice  due  to 
the  pi'e>i<-n»'e  td"  the  breakwater. 

Tin-  board  ha-*  thus  taken  up  scrinfim  and  disposed  of  all  the  points  ]>res(uited  iu  the 
commnnicatioii  of  Me»is.  (Mnirchill  and  (rrant.  aft«'r  havin^r  niade  t'nll  im|uiries  U]>on 
them,  and  a  th«>roiii;h  invest  i^ation  of  all  the  facts  bearing;  upon  the  matter  in  rpH\stion. 
Full  o]»portnnity  has  heen  ;;iven  to  the  citizens  ol'  ()«.\ve;;o  to  express  th«Mr  opinions 
n'suUin;;  i"  the  nception  by  the  board  of  the  d«>cuments  herewith  transmitted,  by 
which  it  will  he  seen  that  the  community  are  un.animously  in  favor  of  having  the  work 
commenced  at  the.  westerly  or  sluue  end  id*  the  project,  and  built  tln-nce  east6rly. 
There  has  been  no  »lissent  expressed  to  the  board,  to  this  desire  so  fully  set  forth  in 
the  pa]>ers  subnntted  to  the  jioard  from  various  individuals  and  public  corporations. 

To  relieve,  their  ]uesi;nt  harlnw  by  obtaining  iucreastMl  wharfage  facilities,  as  80<m  as 
poHsible,  is  a]»parently  considereil  an  (diject  of  paramount  im]»ortance,  overruling  every 
other  consideration,  and  the  board  has  in  this  repoit  expressed  its  opinion  that  no 
wharfage  can  be  oldained  until  the  western  end  ot  the  breakwater  is  coiniected  with 
the  shore. 

In  vi«;w,  thercftue,  of  these  ctuiclusions,  and  the  unanimous  wish  of  the  community 
that  the  wiu'k  sbouUl  hi?  begun  at  tin*  shore  en<l,  the  board,  while  its  individiml  nn^nibert) 
still  adhere  to  their  si;v«'ral  opini<ms,  as  expressed  in  this  and  i»r«'ceding  reports  and 
communication^,  seeing  no  seri<uis  (d>J<>ction  to  yitdding  to  the  wisli  (d'the  community, 
revei'ses  the  decision  nnide  at  its  session  of  April  If),  lK71,and  respect  ftillyreconmienda 
that  the  Oswego  pier  and  breakwater  be  commenced  at  the  westerly  or  shore  end  and 
built  thence  eastwardly  until  the  project  is  coni)deled. 

The  papi^rsand  documents  which  have  been  b«'fore  the  board  during  it^*  deliberations, 
and  u]nm  which  its  decision  is  based,  are  herewith  respectfully  transndtte<I,  in  number 
and  order  as  indicated  in  the  accompanying  abstract. 
We  have  the  honor  to  be,  general,  very  respectfidlv, 

I.  C.  WOODRI^FF. 
Liiutmant  Colonel  of  Kngineers. 
JOHN  M.  WILSON, 
Mu'ior  EnqUnrrH^  U.  S,  A, 
F.  IIARWOOn, 

Captain  Engineerit. 

The  CiiiKF  OK  Kn(Jinkkr8,  U.  S.  A. 


Gbnekal:  I  have  the  honor  to  transnnt  herewith  the  report  of  the  boardof  engineer 
officers,  constituted  by  Special  Orders  4*2,  Headquarters  Corps  of  Ei    " 


Oswego,  N.  Y.,  April  15, 1871. 

of  the  board  of  engines 
Engineers,  Washington, 
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D.  Cm  April  10,  1871,  and  in  conformity  toyourinstmctionBof  the8amedate,rclatiTeto 
point  of  commencing  the  proposed  works  for  enlarged  harbor  facilities  at  OHwegp,N.T. 
Very  respectfully,  yonr  obedient  servant, 

I.  C.  WOODRUFF, 
Lieutenant  Cohnel  of  EmjUteerB, ' 
The  CiiiKF  OF  Engineers,  U.  S.  A,, 

JFatthiugtonf  I).  C. 


Oswego,  N.  Y.,  Jj>WZ  lo,  1871.' 

Genekal:  The  board  of  engiiiei^r  ofllcors  oonvoned  by  virtue  of  Special  Orders  No. 
4*2.  dat«id  Ht^adfin artery  Corps  of  En^jiiioers,  Washin;;ton,  D.  C,  April  10,  1871,  (a  copy 
appendwl  and  marked  A,)  met  at  Oswego,  New  York,  April  14,  1H71,  and  proceeded  to 
the  consideration  of  the  subjetrt  upon  which  they  were  ordered  to  deliberate  by  the 
letter  of  instructions  from  the  Chief  of  Engineers,  (a  copy  ap]>ended  and  marked  B,) 
and  studied  the  subject  in  the  light  of  the  papers  and  records  referred  to  in  that  letter 
of  instnictiouH.  All  the  members  haviii«j  been  pnment,  and  having  duly  considered 
and  discussed  the  <iuestion  of  the  proper  loeation  and  ]M>int  of  commencement  of  the 
section  of  Oswego  breakwater  io  be  ccmstnicted  with  the  available  appropriation,  the 
board  finallv  determined  upon  the  following  re])ort : 

The  boanl  is  instructed  that  it  is  ''of  the  first  importance  that  the  appropriation" for 
0?wego  narl»or  "  shall  be  apjdied  so  that  the  greatest  benefit  to  commerce,  and  protec- 
tion to  existing  works,  may  be  derived  from  the  expenditure,"  an«l  is  required  to  con- 
sider "  the  question  as  to  the  point  of  commencing  the  work  in  the  line  of  proposed  pier 
and  breakwater,  whether  at  the  shore  end,  the  eastern,  or  some  int<Minediate  point, 
Bay  at  that  point  of  the  ])roposed  breakwater  nearest  the  12-foot  curve,  at  about  3,000 
feet  from  the  eastern  end,"  and  to  "  report  their  views,  with  a  recommendation  as  to  the 
proper  point  to  commence  the  work.' 

The  boanl  is  adverse  to  building,  at  present,  at  the  western  extremity  of  the  project 
of  the  boanl  of  1870,  inasmuch  as  the  result  would  be  simply  the  formatirm  of  an  iso- 
late4l  harbor,  a  mile  away  from  the  present  one,  and  with  no  communication  in  stormy 
weather. 

The  board  is  of  the  opinion  that  the  greatest  benefit  to  commerce  would  result,  and 
the  prote(*tion  of  existing  works  be  siKuier  attaine^l,  by  applying  the  appropriation  to 
the  construction  of  an  easterly  section  of  the  proposed  breakwater,  thereby  obtaining 
at  the  earliest  possible  date  an  accessible  and  convenient  anchorage  for  vessels  putting 
into  the  present  harbor  of  Oswego  under  stress  of  weather.  To  protect  existing  works 
to  any  available  degree  would  require,  however,  the  inter]>osition  lakeward  of  a 
section  of  breakwater  from  1,500  to  2,000  feet  in  length.  This  object,  therefore,  in  the 
opinion  of  the  b(»ard,  cannot  be  obtained  under  three  years  time,  even  sup])08ing  lib- 
eral annual  appropriations  to  be  made.  But  every  foot  of  work  built  on  an  easterly 
section  of  the  breakwater,  properly  locate<l  with  reference  to  existing  exposed  workfl^ 
will,  however,  tend  to  their  ultimate  security. 

As  to  the  points  of  commencement  of  work  proposed  for  the  discussion  of  the  l)oard| 
the  shore  end  has  already  been  disposed  of  by  adverse  report  upon  the  building  at 
present  of  a  westerly  section  of  the  proposed  work.  To  build  from  a  point  abont  3,000 
feet  from  the  eastern  end  of  the  projtHst  of  the  board  of  1870,  and  near  the  12-foot 
carve,  would,  in  the  opinion  of  the  board,  be  unadvisable,  inasmuch  as  in  so  doing  it 
wonld  take  two  or  more  years  to  obtain  either  a  western  detached  harbor,  or  an  eastern 
anchorage  convenient  to\he  present  harbor.  An  examination  of  the  project  of  the  board 
of  1870  leaves  this  board  in  doubt  as  to  whether  al)out  250  feet  of  the  easterly  end  of  the 
proposed  breakwater  will  l>e  necessary.  As  this  is  a  question  which  experience  during 
the  construction  of  the  work  can  alone  decide,  the  board,  in  selecting  a  point  for  starts 
ing  the  eastern  section  of  breakwater,  herein  proposed  for' immediate  constniction,  is 
disposed  to  leave  this  extreme  eastern  section  as  a  question  of  the  future.    Again,  the 

Sractical  ailvant^ges  in  laying  an  exposed  work,  resulting  from  working  toward  the 
irection  of  attacK  from  prevailing  heavy  seas,  rather  than  from  it,  disposes  the  board 
to  recommend  the  building,  as  far  as  possible,  in  the  direction  from  the  east,  west- 
wardly. 

The  board,  after  mature  deliberation  and  carefully  weighing  all  the  considenitions 
discussed  in  this  report,  respectfully  submits  as  its  project  for  the  commencing  of  the 
proposed  breakwater,  the  following,  viz : 

To  commence  an  easterly  section  of  the  work  at  a  point  on  the  line  of  the  project  of 
the  board  of  1870,  where  that  line  is  cut  by  a  line  drawn  northwest  (true)  from  the 
lake  end  of  the  present  light-house  pier  extension ;  to  build  thence  wcstwardly  nntil 
the  shore  end  of  the  project  is  attained.  Should  it  become  apparent  at  any  time  that  an 
eastward  extension  within  the  limits  of  the  project  of  the  board  of  1870  is  necessary 
lor  the  commerce  of  the  port.,  or  protection  ox  existing  works,  such  a  section  may  be 
bnilt.    With  these  conclusions  the  board  respectfully  reincloses,  herewith  appended. 
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the  papers  funiishefl  from  the  ofTico  of  the  Chief  of  EngioecrR  for  its  consideration,  and 
have  the  honor  to  be,  very  respectfully, 

I.  C.  WOODRUFF, 
Lieutenant  Cohnel  of  Engineers. 
F.  HARWOOD, 

Captain  of  Engineera, 

I  dissent  from  the  f(»ro>;oing  roi>ni*t,  and  will  present  my  views  in  a  separate  memoir. 
Very  resiwctfiillv, 

JOHN  M.  WILSON, 

Major  of  Engintera, 
The  Chief  of  Exoinkkhs.  V.  S.  A. 


(SiMt  ial  Ordfis  No.  42.— Extract.] 
A.  HKADQl-AIiTKllS  C<>RrS  OF   ENOINKKRS, 

U'uffhington,  />.  C,  April  10, 1871. 

1.  A  ]»oanl  of  ongiiirer  otHc<Ts,  to  ctmsist  of  Liout't.'uant  Colonel  I.  C.  Woo«lruff, 
Major  J.  M.  WiUon,  and  Captain  Franklin  Harwood.  will  assemble  in  Oswei^ro,  New 
York,  on  the  I'Jth  instant,  or  as  soon  tluT«*aft4.T  as  practieahlo,  to  consider  and  report 
upon  a  question  in  connection  with  the  i>reservation  of  the  work  of  improvement  at 
the  harbor  of  Oswej^o,  to  be  submitted  by  letter  of  instruction  from  thin  otlice. 

By  command  of  Kritjadier  General  Humphreys  : 

*      THOMAS  LINCOLN  CASEY, 

Major  of  Engineers. 


B.  Offk'e  of  the  Chief  of  Engixreks, 

JVaiihington,  IK  C,  April  10, 1871. 

Coi/)NEL  :  Congress  haviug  api)ropriated  for  "enlargement,  according  to  the  plan  of 
the  Engineer  Departmrnt,  <»f  harbor  facilities  at  Oswego,^'  and  it  being  of  the  first 
importance  that  the  a]>propriation  shall  be  applied  so  that  the  greatest  benefit  to  com- 
merce and  protection  to  existing  works  may  l>e  derived  from  the  expenditure,  the 
question  arises  as  to  the  point  of  commencing  work  in  the  line  of  proposed  pier  and 
breakwater,  whether  at  the  shore  end,  the  eastern,  or  at  some  inteniiediate  point,  say 
at  the  point  of  the  proposed  breakwater  nearest  the  12-foot  curve,  about  :),000  feet 
from  the  eastern  end,  (as  indicated  on  the  tracing  accompanying  re^tort  of  board  of 
engineers  of  March  30,  1870.)  • 

The  board  will  consider  this  question  a*  d  report  their  views  with  a  recommendation 
as  to  the  ]>roper  point  to  commence  the  w.  rk. 

In  this  connection  the  boanl  is  referrwl  i  o  the  report  of  Colonel  Bowen,  of  March  7, 
1870  ;  rexwrt  of  the  boanl  of  engineers,  of  March  30,  and  accompanying  drawing  (see 
Appendix  Annual  Report  of  Chief  of  Enghieers,  1870;)  the  project  of  operations  of 
Colonel  Wilson,  of  March  18, 1871 ;  the  let'^er  from  this  oflice  of  March  25,  1871,  and 
Colonel  Wilson's  reply  thereto  of  April  1,  18/1. 

Copies  of  these  last  thre<^  commimicat ions  arc  inclosed,  and  Colonel  Wilson  will  be 
instructed  to  lay  before  the  board  the  above-mentioned  drawings,  and  such  other 
information  and  papers  as  the  board  may  desire. 

By  command  of  Brigadier  General  Humphreys. 
Very  resiwctfullv,  your  obedient  servant, 

JOHN  G.  PARKE, 
Major  of  EnginetT$. 

Lienti>nant  Colonel  I.  C.  Woodriff, 

Corps  of  Engimvrs,  P.  O.  Box  4032,  Nnc  York  City. 


United  States  Engineer  Office, 

Oswego,  X.   1'.,  March  18,  1871. 

General  :  In  reply  to  your  communication  of  the  16th  instant,  I  have  the  honor  to 
submit  the  following  project  for  the  prosecution  of  the  work  in  the  harbor  of  Oswego, 
New  York. 

There  is  now  available  from  former  appropriations  about  826.000,  which,  w'ith  the 

new  appropriation,  makes  the  amount  to  be  expende<l  from  the  ])rcsent  time  up  to 

June  30,  1872,  $126,000.    With  this  I  propose  to  commence  the  breakwater  for  the 

new  harbor,  according  to  the  ])lan  recommended  by  the  board  of  engineers,  and 

.aptproved  by  the  Chief  of  Engineers. 

I  will  commence  at  the  shore  end  of  the  west  arm  of  the  breakwater,  and  hope- 
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dnrioff  this  Reason  to  complete  about  seven  hundred  feet  of  it,  at  a  cost  of  about 
§73^500  ;  with  the  remainin;^  852,500  I  expect  to  complete  300  feet  more  duriujj;  the 
coming  spring,  thus  sriving  the  contractors  an  opportunity  to  procure  a  portion  of  tho 
necessary  materials  during  the  winter. 

The  plan,  if  approved  by  the  Chief  of  Engineers,  will  therefore  be  as  follows : 

To  constrnot.  this  season,  C4)mmenciug  at  the  shore  end  of  tho  west  arm, 

700  feet,  at  $105  per  foot 1^3,500  00 

In  the  coming  spimg  to  continue  this  line  200  fi;et  tuni  the  angle  and  go 
100  feet  in  the  new  direction  ;  total  distance  in  the  spring  300  feet,at  |!l75 
per  foot 52,500  00 

126, 0(K)  00 


The  work  will  be  done  by  contract  after  advertising,  and  complying  with  existing 
laws  and  regulations. 

An  estimate  will  Ije  submitted  at  a  later  day  for  rennir  of  the  old  pier,  for  which  it  is 
presumed  the  present  appropriations  are  not  available. 

I  am,  general,  vt*rv  respcctfullv,  your  obedient  8<?rvant. 

JOHN  M.  WILSON, 
Major  of  Engineerff,   U.  S,  A. 
JJrigadier  GfiuTal  A.  A.  irr.MPiinEY.s, 

Chief  of  Enijiitarftf   U.  S.  J. 


Office  of  the  Chief  of  Engineeks, 

Wafthiitgtony  D,  C,  March  25, 1871. 

Ma.toh  :  Refr'rring  to  your  project  of  March  18,  for  the  prosecution  of  the  work  on 
the  new  breakwater  at  Oswego,  you  will  please  give  your  reasons  for  recommending 
that  the  work  be  commenced  at  the  shore  end  instead  of  on  the  breakwater  proper, 
viz,  at  the  eastern  end,  or  about  the  middle  of  the  main  work. 

Will  not  the  harbor  protection  given  in  the  latter  case  be  much  sooner  gained  and 
more  extended  than  if  built  as  proposed,  and  will  not  the  protection  which  the  old 
harbor  works  need  be  more  eli'ectuaj  by  l>eginning  at  or  near  the  east  end  than  if  the 
work  were  commenced  at  the  shore  end  ? 

By  command  of  Brigadier  General  Hum]>hreys. 
Very  respect fullv,  your  obedient  servant, 

JOHN  G.  PARKE, 
Major  of  EngiueerB. 
M^jor  J.  M.  Wii>^3y, 

Cor^  of  Enginen-rs,  Omcvgo,  New  York. 


United  States  Engineeu  Office, 

OMwegOy  Xew  Tork^  April  1,  1871. 

Genkral  :  On  returning  from  an  insx)ection  of  the  forts  and  harbors  under  my  charge 
this  morning,  I  found  vour  letter  of  the  25th  ultimo,  asking  for  my  reasons  for  recom- 
mending that  the  work  on  the  new  breakwater  at  Oswego  oe  commenced  at  the  shore 
end  instea<l  of  on  the  breakwater  proper,  viz,  at  the  eastern  end  or  about  the  middle 
of  the  main  work. 

I  have  the  honor  to  re])ort  as  follows  :  The  eastern  end  is  located  in  water  20  feet 
deep  and  opposite  the  end  of  the  present  breakwater ;  a  crib  sunk  here  would  be  an 
obstacle  against  which  vessels  entering  the  harbor  at  night  might  strike,  and  during  a 
storm  it  would  be  impossible  to  place  a  light  upon  it,  and  one  single  shipwreck  would 
create  a  disturbance  that  it  would  take  years  to  quiet.  Moreover,  the  wat«r  at  this 
point  is  over  20  feet  deep,  and  although  it  will  be  very  easy  to  locate  the  j>oint  with  a 
DQoy,  difficulties  will  arise  in  sinking  the  crib  at  the  proper  spot,  as  it  will  weigh 
about  150  tons,  and  be  actinl  upon  by  the  current  both  of  the  lake  and  river.  Again,  as 
the  water  is  the  deepest  along  this  portion,  but  a  small  show  could  be  made  with  the 
amount  of  money  on  hand  ;  not  more  than  500  feet  could  be  completed,  and  as  the 
prevailing  wind  here  is  from  the  northwest,  which  rolls  the  sea  from  the  west  along 
the  shore,  but  little  if  any  benetit  would  be  derived  from  this  length ;  as  a  protection 
for  the  old  pier  2,000  feet  w(m1d  have  to  be  completed,  and  even  then,  until  the  shore 
arm  was  built,  the  sea  would  roll  in  from  the  west  and  render  the  harbor  dangerous. 
Again,  the  cribs  will  have  to  be  constructed  in  the  present  harbor  at  iirst ;  the  water 
here  ia  not  deep  enough  to  construct  a  crib  for  a  dei>th  of  20  feet  unless  we  work  in 
the  portion  demanded  for  commerce. 
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The  name  objections  exist  in  my  iniDd  to  the  commencement  at  the  middle  of  the 
breakwater. 

The  advantageH  gained  hy  commencing  at  the  shore  end  are  as  follows : 

The  cri))S  ran  be  cou.stnicte<l  in  the  old  harbor  and  towc<l  afonud ;  the  shore  end  can 
be  firmly  bolttMl  U^  the  rocks,  which  run  out  some  distanct*.  thus  giving  a  strong  anchor- 
age to  which  the  other  cribw  can  Ik;  connected  by  the  superstructure,  and  as  soon  as 
the  angle  is  turned  a  sninll  harltor  is  already  completed,  which  will  increase  in  size  as 
we  continue  the  breakwater.  Moreover,  with  the  present  appropriation  we  can  bnild 
about  one  thousand  feet,  and  make  a  much  greater  show  with  the  money  at  our  com- 
mand, a  point  which,  although  the  Chii*f  of  Eiigiuei'i-s  may  deem  unworthy  of  consid- 
erati(m,  I  think  of  th«;  utuio>t  iniportaure.  from  the  fact  that  it'  the  citizens  can  be  sat- 
isfied, and  at  the  same  time  the  interests  of  the  (iovernnient  properly  carried  out,  the 
Department  will  be  saved  a  great  deal  of  annoyance. 

I  do  not  think  that   the  harbor  protect i«»n  given   by  commencing  at  the  middle  or 
eastern  end  will  be  greater  than  if  built  from  th»'  shore  entl,  as  heavy  seas  will  roll  in 
from  the  wi*st  ;  tin-  shock  will,  however,  be  broken  to  a  great  extent,  but  will  still  be 
severe  ;  the  sanu*  is  true  as  regards  the  pri)tectiou  of  the  ]»resent  pier. 
I  am.  geuj'ral.  verv  respectfully,  vour  obedient  servant. 

JOHN  M.  WILSON, 


Brigadier  (General  A.  A.  HrMriiKKVs,  I'.  S.  J. 


Major  A'wyiM<tr»,  U.  S.  A, 


OswF.<;<>,  New  Youk,  Jpril  17,  1?n1. 

Gexkkal:  DitTerin;^  in  (»i>ini<>ii  from  the  rejxnt  presented  by  the  b«>ard  of  engineers 
convencil  in  thiscity  by  Special  Orders  No.  4'2,  Head<iuartersL'orp>  of  Engineers,  Unit<>d 
States  Army,  to  consider  th«'  jioint  at  which  the  work  on  the  new  breakwater  bhonld 
conmience,  I  ha\o  the  honor  to  present  my  views  upon  the  subject. 

The  points  to  be  ronsidered,  as  subuiitted  by  the  Chii'f  of  Knginet?rs,  are  as  follows  : 
Shall  the  work  conimenre  at  the  shore  end.  at  the  eastern  end,  or  at  some  intermediate 
point,  say  nearest  the  I'i-foot  curve,  in  ordi-r  that  the  greatest  bcuelit  may  be  derived 
to  eonnnen;e,  and  to  protet.tion  of  t.-xisting  works  ? 

Two  questions  arise  here  which  should,  1  think,  be  treat<*d  separately ;  one  in  refer- 
ence to  the!  greatest  btMietit  to  connnerce,  the  other  to  protection  of  existing  works. 

The  board  summarily  disj^oses  of  my  original  recommendation  to  commence  at  the 
shore  end  by  stating  that  it  would  form  an  isolated  harbor  a  mile  away  from  the  pres- 
ent one,  and  Avith  no  conniiuni(*ation  in  Ktonny  we.ither ;  they  also  state  that  the 
greatest  benefit  to  comniene  and  protection  to  existing  works  will  be  gained  by  com- 
mencing at  a  point  about  'MHt  feet  Ironi  the  eastern  end.  as  j>roJected,  and  working  to 
the  westward,  but  that  to  j)rot«*(,t  existing  works  would  require  a  section  of  the  break- 
water from  l,r)(M>  to  'J,(»f)0  feet  long  to  be  constructed,  which  could  not  be  built  in  less 
than  three  years,  sMpj)osing  liberal  api)roj>riations  to  be  made;  they  state  at  the  same 
time  that  tJiis  wouhl  give  a  ctuivenient  and  acce^sible  anchorage  for  vessels  putting 
in  under  stress  of  weath<*r. 

I  agree  with  the  board  in  one  point,  namely,  that  no  atlecjuate  protection  for  the 
existing  w<»rks  can  be  gaine<l  short  of  building  l,r>(M»  feet  of  lut?ak water,  and  that  this 
could  not  be  completeil  in  less  than  three  years;  on  all  other  points  1  beg  to  dissent, 
and  to  tjivi*  my  own  vii.'ws  as  Ibllows: 

Shouul  work  be  cariied  on  as  recommended  by  the  board,  within  three  years  a  break- 
wattT  about  l,.^)no  fe»»t  long  could  i»robably  be  built,  every  circumstance  being  favora- 
ble, at  a  cost  of  about  .S'Jr)0,(M)0,  as  the  depth  here  at  ordinary  low  wat^r  varies  from  20 
to  25  fcH»t,  and  is  the  deepest  portion  of  the  line  excej>t  at  one  i»lace;  the  object  gained 
by  this,  the  board  states,  would  be  the  protection  of  the  present  work  and  an  anchorage 
for  remtrh  drircH  in  hy  strrMH  of  innther. 

I  acknowledge  that  protection  for  the  nresent  work  will  bo  gained  by  this,  but 
believe  that  within  three  years  the  old  work  thus  jirotected  will  re«4uire  almost  entire 
rebuilding,  and  tiiat  about  the  same  amount  of  repairs  will  be  required  during  that 
time  wherev«fr  the  new  breakwater  is  commenced. 

I  do  not  believe  that  an  available  anc^horage  in  stormy  weather  will  be  obtained  here. 
In  the  discussion  befi>re  the  board  allusion  was  constantly  made  to  the  harbor  of  Buf- 
falo; the  two  cases  are  not  similar  ;  at  that  place  there  is  no  shore  arm  cont'emplated, 
and  moreover  I  understand  that  the  wave  strikes  the  breakwater  at  right  angles  ;  here 
it  striken  it  at  an  angle  of  about  45'^,  and  the  heavy  sea  will  roll  in  through  any  opeuins 
left  to  the  westward.  I  fully  agree  that  the  desired  end  is  being  carried  out,  and  thflS 
the  comjdetion  of  the  harbor  is  being  forwarded,  but  think  that  the  most  expensive 
work  will  be  dcme,  and  the  least  re^sults  attained,  as,  except  to  ])rot^ct  existing  works, 
but  comparatively  little  direct  benefit  to  commerce  will  be  extended  until  the  shoie 
ann  is  completed.  Any  vessel  seeking  this  harbor  in  stress  of  weather  would  run  right 
into  the  present  one,  and  not  remain  outside  in  a  position  in  which  the  wind  and  " 
would  be  liable  to  make  her  drag  her  anchors  and  carry  her  on  shore. 
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It  is  my  opinion  that  if  the  shore  Arm  is  first-  con8tnict>cd  it  will  receive  the  fall 
shock  of  the  waves  coining  from  the  west,  and  that  when  the  angle  is  turned,  harbor 
room,  although  nearly  a  mile  distant  from  the  mouth  of  the  Oswego  Biver,  will  be  at 
once  gained,  and  will  continue  to  increase  aa  the  outer  breakwater  is  lengthened,  and 
that  in  the  same  length  of  time,  and  with  the  same  amount  of  funds  as  indicated  by 
the  board  for  1,500  feet  of  breakwater,  I  can,  by  commencinc^  at  the  shore  end,  build  a 
safe  harbor  at  least  30  acres  in  extent,  20  acres  of  which  will  l»e  outside  of  the  12-foot 
cur\*e. 

More  harbor  and  dock  room  is  what  is  wanted  here,  and  a»  soon  as  the  angle  is 
turned  new  docks  will  probably  be  built  and  accommodations  given  for  the  gretit  lum- 
ber trade  with  Cauailu. 

My  predecessor.  Major  Bowou,  intended  commencing  at  the  angle  and  working  in 
liotli  directions,  and  had  a  crib  constructed  and  rca<ly  to  sink  there  when  he  was  relieved 
in  Noveml>er;  his  successor,  Lieutenant  Greene,  would  not  sink  it,  as  he  differed  as  to 
the  point  of  beginning,  and  wanted  to  commence  on  shore ;  I  was  not  aware  of  his 
opinion,  however,  until  after  I  had  formed  my  own. 

In  conclusion,  I  therefore  reHpoctfuUy  submit  that  I  believe  that  the  greatest  l»enefit 
to  commerce  will  be  gained  bv  commencing  at  the  shore  end,  and  while  agreeing  with 
the  board  that  the  pri*sent  old  work  will  bo  more  quickly  protected  by  commencing  at 
the  point  indicate<1,  near  the  east  end,  still  think  that  the  amount  of  repairs  necessary 
to  save  it  during  the  next  three  yeui's,  will  be  nearly  the  same  wherever  the  work  is 
commenced. 

I  am,  general,  very  re^spectfully,  your  obedient  servant, 

JOHN  M.  WILSON, 
Major  of  Enginerm,  U.  S.  A. 

Brigadier  General  A.  A,  Humfiiheys, 

Chief  of  Knghientfy  U.  6.  J. 


F9. 


REPORT  OF  OPERATIONS  IN  THE  HARBOR  OF  OGDENSBURGH,  NEW 

YORK. 

Operations  were  commenced  July  30, 1870,  under  an  agreement  with 
Cornelius  Dal>\  of  Ogdeusburgh,  whereby  his  dredge,  scows,  and  tug  were 
hired  by  the  United  States  for  the  sum  of  $60  per  day.  The  dredge  was 
at  once  placed  in  the  channel  of  the  Oswegatchie  Elver,  and  the  excava- 
tion there  completed  to  a  depth  of  12  feet  at  low  water,  with  the  exception, 
of  the  removal  of  a  large  boulder,  by  the  28th  of  September :  during 
this  period  2,952^  cubic  yards  of  material  were  removed,  consisting  of 
an  aggregation  of  small  boulders,  cobblestones,  sand  and  gravel,  closely 
knit  together.  On  the  28th  of  September,  under  the  same  agreement, 
'Mr.  Daly's  dredge  was  placed  on  the  channel  in  the  St.  Lawrence  Eiver, 
which  is  to  be  150  feet  wide,  and  the  inner  line  25  feet  from  and  parallel 
to  the  line  of  the  city  docks. 

Operations  were  continued  in  this  channel  until  the  close  of  navigation, 
December  23, 1870,  during  which  time  8,814  cubic  yards  were  removed, 
the  material  being  similar  to  that  found  in  the  Oswegatchie  Biver. 

On  the  15th  of  February,  1871,  proposals  were  invited  for  dredging 
the  channel  in  tiie  St.  Lawrence,  and  on  the  21st  of  March  the  work  was 
awarded  to  Mr.  Cornelius  Daly,  the  lowest  bidder,  at  19  cents  per  cubic 
yard,  measured  in  scows.  Mr.  Daly  commenced  work  with  two  dredges 
on  the  12th  of  April ;  one  dredge  was  placed  at  work  in  the  St.  Lawrence 
channel,  removing  the  quantities  of  sawdust,  shavings,  and  mud  that 
had  accumulated  over  the  harder  material  underneath,  for  which  it  was 
intended  to  invite  proposals  afterward ;  the  other  dredge  commenced 
just  east  of  the  Prescott  ferry  dock,  and  dug  within  the  limits  indicated 
to  the  depth  of  12  feet  at  mean  low  water.  The  contract  with  Mr.  Daly 
was  closed  June  30, 1871,  he  having  removed  57,437  f^^ cubic  yards 
during  the  season. 

While  the  dredges  were  at  work,  I  observed  large  quantities  of  saw- 
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dust  and  shavings  were  removed,  and  1  found  that  the  saw-mills  on  the 
Oswegatchie  were  in  the  habit  of  depositing  their  refuse  into  the  river. 
The  city  council  had  passed  an  ordinance  i)roliibiting  such  deposits,  and 
hearing  that  an  attempt  was  beingmade  toliave  it  repealed,  I  addressed 
a  letter  to  the  mayor  of  the  city  upon  the  subject ;  no  reply  was  received. 

Shortly  alter,  at  the  re(iuest  of  the  committee  on  the  harbor  and 
wharves  of  the  city,  I  wrote  to  them  ui>on  the  subject ;  the  receipt  of 
my  letter  was  courteously  acknowledged ;  a  coi>y  of  it  marked  (A)  is 
appended. 

On  the  12th  of  June  ])r()iM)sals  were  invited  for  removing  the  boulder 
in  the  Oswegatchie,  dredging  that  portion  of  the  8t.  Lawrence  channel 
in  which  the  hard  lM)ttom  occurs,  and  a  portion  of  the  remainder;  it  is 
proposed  to  award  the  boulder  and  the  hard  bottom  section  as  entire 
jobs;  the  rest  will  be  awarded  by  the  cubic  yard,  measured  in  position. 

J)uring  this  season  it  is  proposed  to  remove  the  boulder  in  the  Oswe- 
gatchie, and  to  dredge  to  a  dejith  of  1-  feet  at  low  water  such  ]>ortions  of 
the  channel  in  the  8t.  Law  reiu*e  as  the  means  at  hand  will  allow.^ 

Ogdensburgh  is  a  jmrt  of  entry  in  the  collection  district  of  the  Oswe- 
gatchie ;  there  is  a  lixed  white  light  of  the  fourth  order  near  theentrance 
to  the  Imi'bor. 

Forts  Ontario  and  3Iontgomcry  are  each  one  hundred  and  twentj' 
miles  distant ;  the  one  to  the  south wCvSt,  the  other  to  the  east. 

The  .amount  of  revenue  collected  here  during  the  liscal  vear  was 
$32y,40(>  08.  The  value  of  the  imports  was  *1,712,9GS.  The  number  of 
vessels  entering  was  928,  with  an  agglegate  tonnage  of  222,551  tons. 
The  number  of  vessels  clearing  was  905,  with  an  aggregate  tonnage  of 
232,009  tons. 

Abstracts  of  proposals,  with  names  of  bidders,  and  al)stracts  of  con- 
tracts are  transmitted  herewith. 

Amount  available  July  11,  1870 $20, 394  89 

Amount  expended  during  year 20, 394  89 

Amount  appropriated  for  fiscal  vear  ending  June  30,  1872, 

available  July  1,  1871 ,' 25, 000  00 

Amount  required  for  the  fiscal  year  ending  June  30, 1873,  to 

complete  the  dredging 10, 000  00 


A. 

United  States  Exgixeek  Office,  fhicetjOj  ytw  Torkf  June  6,  1871. 

Gentlemen  :  In  reply  to  your  reque«t,  coniiiinnicated  through  Mr.  Chapin,  I  hare 
the  honor  to  state  that,  in  luy  (»pinion,  the  local  authorities  of  your  city  should  at  once 
take  prompt  and  enerp>tic  8(e]»8  to  ju-evont  Hjiwdust,  shavings,  and  other  refuse  from 
being  thrown  into  your  harlior. 

The  Government  of  the  United  States  is  annually  expending  large  sums  for  your 
benefit,  and  a  great  deal  of  this  money  has  been  used  in  removing  sawdust,  shayings, 
&c.,  that  have  accumulated  in  years  i)ast.  It  is  hardly  necessivry  to  give  any  scien- 
tific reasfuiing  on  this  subject;  the  facts  show  for  themselves. 

The  shavings  and  sawdust  deposited  in  the  Oswegatchie  River  soon  become 
thoroughly  saturated  with  water,  which  increases  their  specilic  gravity  to  such  an 
extent  that  they  naturally  sink ;  hut  the  velocity  of  the  Oswegatchie  is  such  that  this 
material  is  carried  onward  until  it  reaches  the  mouth  of  the  river;  here  the  water  is 
no  longer  coutined  within  the  narrow  limits  of  the  Oswegatchie:  it  expands  over  a 
large  surface;  its  velocity  is  decreased  accordingly,  and  the  sawdust,  shavings,  &c., 
thus  far  carried  along,  sink  to  the  bottom  and  till  up  the  channel. 

I  have  already  calle*!  the  attention  of  his  honor  the  mayor  to  this  subject,  and  trust 
that  the  local  authorities  will  take  prompt  and  etfeetive  measures  to  remedy  this  evil. 
I  am,  gentlemen,  with  great  respect,  your  obedient  servant, 

JOHN  M.  WILSON, 

-,    ,,     .  1 ,    ^  Alajor  Engimwi,  U,  S.  J. 

To  the  honorable  Committee  on  Wharves  and  Haiiboh, 

Cowman  Council  of  Ogdemburyh,  K^u  TorL 
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Abifraet  of  bids  for  dredging  in  Ike  harbor  of  Oadensburghf  Xttv  Torkf  advertised  February 
15,  1871 ;  opened  at  (Mcego,  New  York,  at  12  m.,  March  21, 1871,  by  John  M,  }y%U6ny 
Major  Corps  of  Enginetrs, 


Na 


1 
3 


5 
6 


Names  of  bidders. 


Comelins  Dal  v 

William  S.  Malcolm. 
AlauHon  Dodge 

C.  P.Morw&Cot... 

E.  H.  FreDcb 

E-R-Sfward 


Residence. 


Price  per 
cabic  yard 


Ogdeusburgb.  N.  Y 

Ortwcgo,  N.  Y 

Fulton,  N.T 

Oswego,  N.Y V 

Fulton  X.Y 

Albany,  N.Y 


Quantity  bid 

for, 
cubic  yards. 


10  19 
22 
31 

27* 
S6i 


'50.000 
*50,000 

*50.ooa 

*50,000 

*30,000 
"50.000 


*  More  or  less,     t  Informal ;  not  in  accoiilauc«  teitb  advei-tisement.    I  Blue  clay.    §  Gravel  and  mud. 


Abstract  of  contracts  for  Ogdi'nshurtjh  Harbor^  X.  Y.j  during  fiscal  year  ending  June  IK),  1871. 


Xo.  Xame  of  contractor.        Kettidonce. 


Its. 


Daleofcontract.:^"^*'.!.^"* 


1  '  Cornelius  Daly...  !  Ogdensburgb.X.Y 


contract. 


Dredging 


Price  per  | 
cubic  yard,  j 


Remarks. 


19  cents. . .  Clo8edJune30,187}. 


F  10. 


REPORT  OF  OPERATIONS  AT  SALMON  RIVER,  LAKE  ONTARIO,  NEW  YORK* 

An  examinatiou  and  survey  was  made  at  this  place  in  August,  1870, 
in  accordance  with  the  act  of  July  11, 1870,  for  the  purpose  of  ascertain- 
ing what  harbor  improvements  were  necessary. 

A  report  and  map  were  transmitted  by  Lieutenant  B.  D.  Greene, 
Corps  of  Engineers,  on  January  7, 1871,  showing  the  work  to  be  done 
and  the  cost  thereof. 

It  is  deemed  necessary,  in  order  to  render  this  an  available  harbor,, 
that  two  piers  should  be  constructed ;  one  625  feet  long,  the  other  1,350 
feet  long,  extending  into  the  lake;  that  50,000  cubic  yards  of  earth 
should  he  removed  by  dredging,  and  820  linear  feet  of  pier,  to  protect 
the  channel  dredged,  should  be  constructed.  The  total  cost  is  esti- 
mated at  $112,741  40. 

There  seems  to  be  no  urgent  necessity  for  a  harbor  of  refuge  at  this 
place,  Oswego  and  Sackett's  Harbor  being  within  reasonable  distances. 

This  harbor  is  situated  within  the  Oswego  collection  district,  and  is  a 
ix>rt  of  entry.  The  nearest  port  is  Ontario,  and  the  nearest  light  at 
Oswego ;  there  is  a  light-house  here,  but  no  light  kept  up. 

The  amount  of  revenue  collected  during  the  last  fiscal  year  was 
$1,500.  The  value  of  the  imports,  $18,000,  and  the  aggregate  tonnage 
of  vessels  entering  and  clearing,  5,500  tons. 

The  appropriation  under  which  this  survey  was  made  was :  "  Examin- 
ation and  survey  on  northern  and  northwestern  lakes  and  rivers,  and 
the  Atlantic  and  Pacific  coasts." 

Amount  expended  during  the  vear $253  8S 

Oil  hand  July  1, 1871 \ 1, 746  12 


All  of  which  reports  of  operations  upon  the  works  on  Lake  Ontario 
are  respectfully  submitted. 

JOHN  M.  WILSON, 

Major  Engineers^  U.  8.  A. 
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Fll. 

United  States  Engineer  Office, 

(hicegOj  Xew  YorJc,  January  7,  1871. 

General  :  The  following  report,  to  accompany  the  map  of  the  mouth 
of  Salmon  Kiver,  Lake  Ontario,  sent  to  the  Department  on  the  27tli 
ultimo,  is  respectfully  submitted : 

The  villap:e  of  Port  Ontario,  from  which  the  port  of  entry  derives  it« 
name,  is  situated  upon  the  w(»st  bank  of  Salmon  Kiver,  about  a  mile 
from  its  mouth.  It  consists  of  one  store-house,  one  store,  one  tavern, 
and  six  houses.  Its  only  l)usiuess  is  the  receipt  of  a  small  quantity  of 
lumber,  (ties  and  j)osts.) 

The  river  below  J*ort  Ontario,  exceptiufi;  immediately  at  its  mouth,  is 
of  suflicent  depth,  with  a  small  amount  of  dred^injc^,  to  admit  vessels  of 
any  class. 

The  vilhiffe  named  Selkirk,  at  the  mouth  of  the  river,  and  upon  it« 
east  bank,  consists  of  a  tavern  and  three  houses,  including  the  old  light- 
house. This  village  has  no  business  whatever,  in  fact,  beyond  the 
result  of  the  natural  ])rocess  of  decay.  I  think  no  change  can  be  reported 
in  either  village  since  Colonel  Blunt's  report  of  18r»7,  or  even  Lieutenant 
Smead's,  of  18;50. 

Salmon  lliver  is  of  considerable  magnitude  for  many  miles  above  its 
mouth,  and  Hows  through  a  heavily  timbered  section  of  country;  most 
of  its  timber,  however,  is  shipped  by  the  railroad,  which  crosses  it  near 
Pulaski,  five  miles  frojn  its  mouth. 

The  crib-work  of  the  old  piers  is  still  in  good  condition,  and  the  top 
of  it  some  three  feet  under  water.  The  bar  which  has  formed  at  the 
mouth,  or  rather  about  SUO  feet  in  front  of  the  mouth  of  the  cre^k,  will 
admit  nothing  drawing  over  G  feet  of  water,  and  even  for  such  the 
channel  is  narrow  and  crooked,  although  in  all  probability  sufficient  for 
the  villages  with  which  it  has  to  do. 

It  scarcely  seems  reasonable  that  there  is  any  urgent  necessity  for  a 
harbor  of  refuge  here,  although  two  vessels  were  lost  here  last  fall.  A 
light  kept  here  to  warn  vessels  away  would  certainly  be  of  advantage. 

Mexico  Bay,  as  the  angle  at  the  eastern  end  of  Lake  Ontario  is  called, 
is  a  dangerous  place  for  vessels  in  a  storm ;  a  light  which  would  lead 
them  t/O  avoid  it  would  save  many,  while,  on  the  other  hand,  a  harbor 
would  save  many  of  those  which  might  unavoidably  be  driven  into  the 
bay. 

The  old  crib-work  would  furnish  a  good  foundation  for  i>iers,  and 
could  be  built  up  at  slight  expense.  But  for  sailing-vessels  the  piers 
do  not  seem  to  be  properly  located,  and,  besides,  the  cost  of  dredging 
would  be  very  great.  The  plan  i)roposed  by  Colonel  Blunt  seems  pref- 
erable, with  the  modification  that  Selkirk  Pond  should  not  be  dredged. 

This  would  very  materially  reduce  his  estimate  of  the  cost.  \^at 
few  people  there  are  there,  desire  only  some  improvement  which  shall 
enable  them  to  bring  a  vessel  into  and  up  the  river. 

The  river  as  it  is  furnishes  room  enough  for  a  harbor  of  refuge  for  the 
few  vessels  that  may  be  compelled  to  enter  it ;  the  great  need  is  an  open- 
ing into  the  lake. 

Colonel  Blunt  in  his  estimate  does  not  allow  for  dredging  a  bed  for 
the  piers.  It  is  probable  that  he  intended  to  place  them  on  the  bottom 
of  the  lake ;  this  would  require  leaving  a  slope  on  either  side  the  dredged 
channel,  from  the  bottom  of  the  channel  up  to  the  bottom  of  the  cribs. 
As  the  shore  is  approached,  then  the  channel  would  be  more  contracted, 
considerably  more.    The  direction  of  the  channel  is  about  northwest ; 
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tliis  is  favorable  for  vessels  entering  in  very  heavy  weather,  but  the  sea, 
as  wel^,  will  roll  in,  and  on  account  of  the  contraction  of  the  channel- 
way,  will  be  much  heavier  1,000  feet  inside  the  piers  than  at  the  en- 
trance. The  bottom  is  said  to  be  a  hard  cLay,  under  the  sand.  To 
dredge  for  the  piers  would  increase  the  cost  of  the  improvement  very 
considenibly.  It  might  perhaps  be  avoided  by  changing  the  direction 
of  the  piers  slightly,  as  indicated  in  the  partial  tracing  inclosed.  This 
would  increase  the  cost  of  the  piers  very  little,  if  any ;  the^^  can  be  placed 
on  the  natural  bottom  of  the  lake,  and  a  channel  lioo  feet  wide  dredged 
between  them. 

The  sea  rolling  in  from  the  west  will  be  spread  out  and  lose  its  force. 
The  direction  of  the  shore  is  nearly  north  and  south.  Even  where  the 
shore  is  east  and  west,  and  the  piers  run  north  and  south,  the  sea  from 
the  west,  although  the  west  pier  tends  to  shelter  the  channel,  often 
draws  around  and  causes  danuige  to  ves.sels  entering.  It  seems  to  me 
that  in  this  case,  two  oblique  piers  might  answer  tbe  purpose  better  than 
two  ]>aral]el  ones. 

The  following  statistics  exhibit  the  commerce  of  Port  Ontario  for  the 
calender  year  of  1870 : 

Clearances. — Foreign,  70;  coastwise,  12. 

EnirkH. — Foreign,  75  ;  coastwise,  12. 

Value  of  imports,  >f  13,800;  revenues  collected,  S  1,340. 

As  the  present  prices  reduce  Colonel  IJhint's  estimate  considerably,  I 
submit  a  new  one  for  the  i)iers.  The  cost  of  excavation  would  be  now 
about  as  stated  in  Colonel  Blunt's  estimate. 

Estimate  ofvost  of  drvilijiiuj  and  pier-irork,  for  lm2)roi'ement  of  mouth  of 

/Salmon  liiver,  New  YorJc, 

Cut  through  spit  above  low  water  at  narrowest  point, 
called  '*  Wind  Gtip,''  11,713  cubic  yards  excavation,  at  30 
cents  per  yanl '. S3, 513  90 

Channel  through  spit  200  feet  wi<le,  with  12  feet  water, 
27,821  cubic  yards  dredging,  at  25  cents  per  yard 0, 955  25 

Twenty  feet  additional  wi<lth  for  retaining-piers,  2,779 
cubic  yards  dredging,  at  25  cents  per  yard 094  75 

Dredging  outside  and  between  i)iers,  1,300  feet  long,  200 
feet  wide,  0  feet  average  depth,  57,770  cubic  yards,  at  25 
cents  i»er  yard ■-       14, 442  50 

Betaiuiug-piers  to  protect  sides  of  cut,  820  linear  feet,  at 
$23  per  linear  foot 18, 860  00 

Two  wings  connected  with  outer  piers,  325  linear  feet,  at 

$7  per  linear  foot 2, 275  00 

North  pier,  625  linear  feet,  at  $30  per  linear  foot 18, 750  00 

South  pier,  1,350  linear  feet,  at  $35  per  linear  foot 47, 250  00 

Total  cost  of  improvement 112, 741  40 


KespectfuUy  submitted. 

BENJ.  D.  GREENE, 
Lmitenant  United  States  Engineers, 

Brigadier  General  A.  A.  Humphkeys, 

Ckii^  of  Engineers  J  United  iStutes  Army^  Washington^  Z>.  C. 
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APPENDIX  G  1. 

United  States  Engineer  Office, 

Houston  and  Greene  Streets, 

New  Yorkj  September  16,  1871. 

General  :  I  bave  the  honor  to  submit  the  following  report  of  opera- 
tions on  the  improvement  of  Plattsburgh  harbor,  New  York,  and  Bxir- 
lington  ITarbor,  Vermont,  during  the  year  ending  June  30,  1871. 

On  Septi^mber  23, 1870,  advertisements  were  issued  for  proposals  for 
extending  the  breakwater  in  a  northeasterly  direction  for  a  distance  of 
about  90  leet.    Abstract  of  bids  received  is  transmitted  herewith. 

Tlie  extension,  which  is  in  one  crib  94  feet  in  length  and  25  feet  in 
width,  was  commenced  in  January,  and  in  February  was  sunk  in  its 
proper  i)osition  and  filled  with  stone ;  the  work  on  the  sui)erstructure  is 
to  be  completed  during  the  present  season. 

Under  the  appropriation  for  this  harbor  passed  March  3, 1871,  adver- 
tisements wei'c  issued  for  a  still  further  extension  of  the  breakwater  in 
a  northeasterly  direction  for  a  distance  of  about  140  feet.  Abstract  of 
bids  received  is  transmitted  herewith. 

The  extension,  which  is  in  one  crib  150  feet  in  length  and  25  feet  in 
width,  was  commenced  in  June  and  carried  up  to  a  height  of  about  7 
feet. 

This  crib  is  to  ho  comi)leted,  sunk,  and  filled  with  stone  by  December 
30, 1871,  and  left  to  settle  until  the  following  season,  when  the  super- 
structure is  to  be  constructed  and  tilled  with  stone  to  a  height  of  9  feet 
above  the  level  of  average  low  water. 

To  complete  the  improvements  at  this  harbor  the  following  work 
should  be  undertaken : 

estimate. 

156  feet  of  breakwater,  at  890 $14, 040  00 

Revetment  of  beach 7, 000  00 

Dredging 16, 000  00 

Contingencies 2, 000  00 

39, 040  00 

I  respectfully  recommend  that  an  appropriation  of  $23,000,  necessary 
to  complete  the  breakwater  and  build  a  revetment  of  the  bcjich  and  for 
contingencies  belonging  to  the  same,  be  made  at  the  next  session  of 
Congress.  The  completion  of  the  breakwater  should  not  be  delayed, 
while  the  protection  of  the  beach  is  immediately  necessary  to  prevent 
the  erosion  of  the  beach,  and  a  call  for  additional  amounts  to  dredge 
the  harbor. 


Abstract  of  bidM  received  in  answer  to  a<lrerthem4'nt  of  September  23, 1870,  for  extension  of 

breakwater  at  Plattsburgh^  New  York, 


No. 


1 
3 


Xanies  of  bidders. 


Crib  complete  uiid*sunk  in  position. 


E.R.  Seward fd5  per  lin«^a^  foot 

Lather  Whitney !  liid  per  linear  foot 


For  SQporstniGtim. 


t35  per  lineur  foot 
133  per  linear  foot. 
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AJmtraet  of  bidn  received  in  answer  to  advertiseinent  of  April  17,  1871,  for  extenMon  of  the 

breakwatw  at  Plattsburgh,  Neto  York, 


No. 

Names  of  bidden. 

Crib  complete  and  sunk  in  iMMition. 

Superstructure. 

TotaL 

1 

Jon.  P.  Hflear 

$67  Dcr  linear  foot 

$35  per  linear  foot 

$21  per  liu^-  foot 

$20  per  linear  foot 

$103  00 
84  00 

« 

Lnther  Whitney 

Samuel  G.  Uart 

§63  per  linear  foot 

:i 

$80  per  linear  foot 

100  00 

JOHN  NEWTON, 
Lieutenant  Colonel  EngincerSy  Brevet  Major  General, 


G  2. 


BEPOBT    OF    OPEBATIONS    ON    THE    IMPBOVEMENT     OF    BUBLINGTON 

HABBOB,  VEBMONT. 

On  Angiist  18,  1870,  advertiiemeuts  were  issued  for  proposals  for 
extending  the  breakwater  in  a  northerly  direction  for  a  distance  of  175 
feet.    Abstract  of  bids  received  is  transmitted  herewith. 

The  extension  is  in  two  cribs,  one  80  feet  in  length  and  one  91  feet  in 
length,  each  30  feet  in  width ;  these  cribs  were  both  completed,  sunk, 
and  filled  with  stone  by  December  31, 1870 ;  the  work  on  the  superstruc- 
ture is  to  be  completed  during  the  present  season. 

Under  appropriation  for  this  harbor,  passed  March  3, 1871^  advertise- 
ments were  issued  for  an  extension  of  the  breakwater  in  a  southerly 
direction  for  a  distance  of  about  200  feet.  Abstract  of  bids  received  is 
transmitted  herewith. 

The  extension,  which  is  to  be  in  two  cribs,  will  be  217  feet  in  length, 
and  30  feet  in  width,  and  was  commenced  in  the  month  of  June,  but  at 
the  close  of  the  year  no  definite  progress  had  been  made.  These  cribs 
are  to  be  completed  and  filled  with  stone  by  December  30, 1871,  and  left 
to  settle  until  the  following  season,  when  the  superstructure  is  to  be 
constructed  and  filled  with  stone  to  a  height  of  9  feet  above  the  level  of 
average  low  water. 

Of  the  extension  of  the  breakwater  in  a  northerly  direction,  as  recom- 
mended by  a  special  bosird  of  engineers,  June,  18G7,  there  remains  to  be 
constructed  a  length  of  669  feet.  In  the  mean  time,  however,  the  wharves 
have  developed  so  far  to  the  southward  that  the  call  for  an  extension 
of  breakwater  in  that  direction  appears  to  be  more  urgent  than  in  the 
other — ^though  both  are  necessary. 

I  cannot  transmit  with  this  report  the  map  of  Burlington  Harbor,  made 
by  the  lake  survey  under  Major  Comstock,  having  sent  my  copy  to  the 
superintendent  at  Burlington  to  have  certain  lines  concerning  this 
breakwater  marked  thereon. 

The  qaestion  as  to  the  application  of  succeeding  appropriations  to  the 
extension  in  either  direction  will  be  submitted  in  time  to  the  Chief  of 
Engineers  for  his  action. 

In  view  of  the  large  extension  of  brejikwjiter  needed  in  both  directions, 
I  respectfully  ree4>mmcn<l  an  appropriation  of  $60,000  for  this  work. 
This  amount  would  suffice  for  the  construction  of  about  450  feet  of 
breakwater. 
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Ah8tra<:1  of  bida  rcirictd  in  au«»eer  to  atJvcrCmemfHlM  of  Jpril  17,  1871, /or  exten$ion  tf  ike 

hreakvtatvr  at  BurliHifioH^  I'ermoHt, 


No. 


Nanir  of  liiildor. 


Oib  cuiiiploto  aud  nuuk  in  putiitioD.  |       Sapentraoture.        I  Total 


1  I  Lilt  litT  Whit  iii>y 

3     SuniiifUf.  Hurt 


SifMi  ]Mr  liiH-ar  fucit I  i'Xl  p<*r  linear  foot 

^110  |Mi- liurar  foiit  ^ ;  t*J5  int  liuear  foot 


•tl9 
•135 


Ahatmct  nf  pnijHtMtifji  vnh'td  hi  oiisirtr  to  mlnrti'^rmnit  of  Au(jnst  IH.  1^10,  for  the exieHmoH 
ofthi  brmkiratn'  ut  JturlintitoH,  l'trmintt,oiniud  at  Vi  »'r/»i<7.,  nmni,  on  iSVj;/t*m&er  5, 1870. 


IliiM.T!.. 


I      For  ciilM-"inii]iri  Hniik  in  |Mi.<«:tioii      '  Fur  («U|>4'^8t^l^t^T«Co^l• 
;l:lli  lillrtl  Miih  oiniir.  ■    \tUiv,  tillfil  with  Htvne. 


E.  K.  Si'W.inl *!:».'•  "»  p«'r  liiionr  foot 

Lutlii-r  Whitiirv .*1I0  fl  p«-r  liiu'jr  liM.t    

i^.  (■liiipiiiaii ■  cl"jl  ."i"  pt  r  liiiiMi  l«Mi| 

(».  .J.  .rmiiiiiuH el  1 1  .'•»»  p«i  linr.ir  «Mnt   

rililll«'S  J.  I>«\:iljn\ :;ll  'iM  pi  I   liiii  ;ii'  liHil 


^4.'*  00  p«'r  linear  foot. 
i'-y^  tti  piT  linear  fiN»t. 
f.{7  .'W»  pur  linear  f«»ot, 
W7  (10  Jht  Iini>ar  fiK»t. 
•r4    70  jMir  linear  foot. 


lies|KM'tt'iiliv  submit ti'd. 

JOHN  NEWTOX, 
JJcntniant  Cttlond  of  Kniflmtrs^  Itrtnt  Major  General. 

aimm-:ni)1x  111. 

lIocK  Island,  Illinois, 

September  7,  1871. 

iiEXiMJAL  :  In  suhinittiii;:  to  yon  tlio  iinnnal  n^ports  of  my  assistants, 
in  local  c*liar;j:e  of  tlK»s<»vcral  works  iiitriistftl  to  my  *^i»noral  siipenisiou,. 
1  bog  leavi*  to  olVfi*  the  ('i>Ilo\vin^  remarks: 

KOCK  LSLAM)   UUUKIE. 


Oil 

on        . 

aud  by  stneral  aets  api>ro]>riatiiig  and  iv-appropriating  money,  the  sum 

named  in  tliis  limitation  has  been  granted  lor  this  great  work. 

Of  this  fund  there  was  in  my  hands  on  1st  July,  1870 §20, 020  88 

During  the  fiscal  year  ending  June  30,  1S71,  I  received  . . .     302, 500  00 

Making  in  all 328, 526  88 

Of  which  1  have  expended  during  the  fiscal  year,  chiefly 
for  the  substructure ' •.     109,  748  60 

Leaving  on  hand  Ist  July,  1871 158, 778  28 

In  addition  to  which  I  believe  that  there  is  available  in  the 
Treasury  for  this  work  about 577, 500  00 

In  all 736, 278  28 

the  larger  portion  of  which  has  been  pledged  in  contracts  for  the  work, 
or  authorized  to  be  so  pledged.  There  can  be  no  doubt  of  its  sufficiency 
for  the  completion  of  the  bridge.  The  accompanying  report,  (marked 
A,)  from  Captain  A.  Stickney,  in  charge  of  the  substructure,  shows  the 
state  of  the  work  at  the  end  of  the  fiscal  year.  The  only  unfinished  pier 
will  be  completed  in  ample  time  for  the  superstructure. 
The  contractors  for  the  superstructure,  having  met  with  unexpected 


REPOBT  OF  THE   CHIEF   OF   ENGINEERS.  •  257 

delays  in  the  maiinfacture  of  the  iron-work,  applied  for  and  received  an 
extension  of  time  for  the  completion  of  their  contract  for  the  first  three 
spans  of  the  bridge  uutil  15th  October,  1871.  It  is  supposed  that  this 
will  not  materially  delay  the  completion  of  the  entire  work,  which  they 
promise  shall  be  done  in  the  current  fiscal  year. 

■The  report  (marked  A  1)  of  Captain  W.  H.  IT.  Benyaurd,  herewith 
submitted,  gives  a  concise  statement  of  the  progress  of  the  superstruc- 
ture, of  which  he  is  the  engiueer  in  local  charge.  While  the  work 
during  the  fiscal  year  would  seem  to  have  been  chiefly  of  a  i)reparatory 
character,  there  will  bo  but  a  short  time  required  to  set  up  the  iron, 
which  has  been  fabricated  at  diflerent  shops  at  a  distance,  and  is  uow 
in  course  of  deliver^'  here,  when  the  imi)ortauce  of  this  preparatory  work 
will  be  manifest  to  all. 

When  this  work  shall  have  been  completed,  and  all  claims  connected 
with  it  adjusted,  it  is  proposed  to  give  an  exact  statemeut,  in  minute 
detail,  of  its  cost,  and  a  full  history  of  the  bridge,  from  its  inception. 

PRESERVATION  OF  THE  FALLS  OF  ST.  ANTHONY. 

Funds  received  during  last  fiscal  year $70, 000  00 

Exi)ended  (121,661  42  of  which  applied  to  the  apron) 61, 425  83 

On  hand  1st  July,  1871 * 8, 574  17 

Eemaining  in  the  Treasury  on  1st  July 30, 000  00 

Total  available  in  current  fiscal  year 38, 574  17 


This,  at  the  end  of  June,  was  thought  to  be  sufficient  for  carrying  out 
the  plan  of  permauently  closing  the  tunnel  as  far  as  the  foot  of  Nicollet 
Island,  as  by  report  (marked  B)  of  Mr.  F.  Cook,  my  assistant  in  lo(*al 
ch>irge ;  but  certain  newly-discovered  weak  points  were  developed  a  few 
davs  after  the  close  of  the  fiscal  year,  which  caused  a  diversion  of  the 
labors  of  the  working  party,  as  set  foith  in  the  supplementary  report, 
(marked  C.)  It  is  a  fortunate  circumstance  that  we  had  an  organized 
force  at  hand  to  go  to  the  rescue  in  tlie  case  of  this  new  and  unexpected 
imiption  of  the  waters,  and  my  assistant,  Mr.  Cook,  deserves  great 
credit  for  the  promptness  with  which  ho  put  forth  his  well-directed 
efforts,  and  arrested  the  havoc  arising  from  this  new  danger.  . 

At  the  same  time  this  evidence  of  a  widely  extending  weakness  in 
the  natural  barrier,  (forming  tin*  falls,)  demonstrates  the  insufficiency  of 
former  estimates  for  "  the  preservation  of  the  Falls  of  St.  Anthony,"  and 
it  is  only  on  getting  tli^  results  of  the  survey,  now  in  progress  there, 
that  new  estimates  can  be  presented. 

DIPEOVEaCENT  OF  THE  MINNESOTA  RIVER. 

This  work  was  carried  on  under  an  agreement  with  Mr.  Sanford  A. 
Hooper,  upon  the  terms  of  his  contnict  of  a  former  year,  because  there 
was  not  time  for  advertising  anew  without  the  risk  of  losing  the  fav- 
orable season  for  work;  moreover.  General  Warren,  my  predecessor  in 
charge  of  this  work,  pronounced  this  "a  contract  at  very  reasonable 
rates.^  It  will  be  seen  by  the  accompanying  report  (marked  D)  from 
Captain  Edwin  Bell,  the  United  States  inspector  of  this  work,  that 
during  the  year  there  were  removed  743  snags  and  848  cubic  yards  of 
boulders. 

17  b 
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Amoniit  received  for  this  work $10, 000  00 

Expended  in  last  fiscal  year 9, 003  56 

On  hand  Ist  July,  1871 96  44 

To  wliich  may  he  added  the  approjmation  made  on  the  3d 
of  March,  1871 ' 10, 000  00 

Leaving  availahle  for  current  fiscal  year 10, 096  44 

which  will  he  ai>plied  to  continuinpf  the  work  under  a  new  contract, 
which  lias  heen  entered  into  with  Mr.  S.  A.  Ilooper,  on  terms  differing 
but  little  from  those  of  his  previous  contract. 

As  the  Minnesota  Kiver,  above  the  south  bend,  must  be,  for  some 
years  to  come,  the  main  channel  of  communication  for  developing  the 
region  through  which  it  flows,  1  would  ask  for  a  further  appropriation 
for  completing  its  improvement  of  fifteen  thousand  dollars. 

IMPROVING  ILLINOIS  KIVER. 

The  work  upon  the  Illinois  I^iver  improvement  is  fully  set  forth  in 
the  nccom]>anying  r<»i>ort  (marked  E)  from  Mr.  K.  E.  McMath,  civil 
engineer,  assistant  in  local  charge  of  the  operations,  by  which  it  will 
be  seen  that  the  contract  with  F.  J).  Van  Wagenen  for  work  in  the 
ill)i)er  i^art  of  the  river  was  nearly  comi)leted  at  a  cost  of  some  $80,843  59, 
of  which  there  was  paid  by  me  $34,755  48,  the  larger  part  having  been 
paid  by  my  j)redecessor,*(see  my  exhibit  of  expenditures  under  head  of 
'*Kei»air,  preservation,  &c.,"  herewith.) 

Under  the*  contract  with  J.  T.  Ilayden,  for  work  upon  the 
lower  porticm  of  the  viver,  there  has  bfeen  paid  for  engi- 
neering and  oflice  expenses $11,  763  75 

And  for  work  done  by  contractor 14, 506  35 

20, 270  10 
Leaving  available  to  be  applied  to  continuing  this  work  the 

sum  of • 63,  729  90 

which  will  be  required  for  the  contract  now  in  course  of  execution. 

The  assistant  in  charge  jnesents  an  estimate  for  the  completion  of 
the  work  in  accordance  with  the  ])resent^plans,  amounting  to  the  sum  of 
$292,000,  of  which  $150,000  c<mld  be  expended,  profitably  during  the 
coming  fiscal  year.  In  this  I  agree  with  him,  and  would  resi>ectfully  jisk 
for  an  appropriation  for  the  fiscal  year  ending  30th  June,  1873,  the  sum 
of  $150,000  for  continuing  the  iminovement  of  the  Illinois  liiver. 

r 

DES  MOINES  RAPIDS  OF  THE  MISSISSIPPI  KIVER. 

This  work  has  been  pushed  forward  with  commendable  zeal,  as  set 
forth  in  the  accompanying  report  (marked  F)  of  Captain  A.  II.  Buruham, 
Corps  of  Engineers,  the  assistant  in  local  charge  of  the  operations.  To 
this  report  of  the  resident  engineer  I  am  compelled  to  refer  for  all 
details  concerning  the  last  yeai^'s  operations. 

It  will  be  seen  by  it  that  his  estimate  for  the  completion  of  this  great 
work  is  $1,000,000,  and  I  agree  with  him  in  the  opinion  that  if  the 
amount  can  be  granted  in  one  appropriation,  at  an  early  day,  it  will  con> 
duce  greatly  to  economy  in  the  execution  of  the  work  remaining  to  be 
done. 
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I  have  received  for  this  work  during  the  year  from  the 
various  appropriations  heretofore  made  for  it  the  gross 
sum  of $494, 979  70 

And  expended  during  the  fiscal  year 605, 923  7tt 

Leaving  on  the  1st  of  July  due  from  the  United  States. . .  110, 944  06 
At  the  same  time  there  was  in  the  Treasury  available  for 

this  work,  iii  all 400, 000  00 

Showing  a  remainder  still  applicable  oil  the  1st  of  July, 

1871 289, 055  94 

which  will  be  absorbed  in  the  present  season  in  payment  of  section- 
work,  lock-work,  and  contingencies,  in  fulftlluient  of  existing  contracts. 
I  would  ask  for  an  appropriation  for  the  completion  of  this  improve- 
ment, in  accordance  with  Captain  Burnham^s  estimate,  the  sum  of 
$1,000,000. 

BOCK  ISLAND  BAPIDS. 

The  report  (marked  G)  of  Major  E.  F.  Hoffman,  civil  engineer,  assistant 
in  local  charge,  gives  a  history  of  the  work  for  the  past  year,  by  which 
it  will  be  seen  that,  from  circumstances  beyond  our  control,  much  less 
work  than  usual  has  been  accompliabled  during  the  year.  Whilst  we  have 
lost  by  death  the  contractor  to  whom  the  work  was  awarded  in  the  past 
season,  there  is  reason  to  believe  that  from  the  zeal  and  activity  dis- 
played by  the  present  contractor  in  the  last  contract  in  which  he  was 
engaged  with  us,  there  will  be  no  time  lost  in  the  completion  of  this 
work;  also,  that  the  Government  has  made  more  favorable  terms  in 
the  new  contract  than  in  that  which  was  canceled. 

Cash  received  for  this  work'  during  the  year  from  the 

appropriation  of  25th  July,  1808 $3, 597  28 

From  the  appropriation  of  11th  July,  1870 27, 000  00 

30,597  28 
Expended  during  the  fiscal  year 12, 586  84 

Leaving  on  hand  Ist  July,  1871 18, 010  44 

To  which  should  be  added  the  amount  available  in  the 

Treasury  of  about 253, 000  00 

Making  a  total  available  of 271,010  44 

which  will  be  applied  to  continuing  the  work  during  the  current  fiscal 
year  according  to  the  project  submitted  to  you  on  the  7th  April,  1871, 
for  perfecting  this  improvement,  and  meeting  all  probable  contin>- 
gencies  in  closing  up  this  work,  such  as  clearing  out  all  patches  of  rock 
between  the  places  already  improved,  &c.  I  would  ask  for  an  appro- 
priation of  one  hundred  thousand  dollars  for  the  fiscal  year  ending  30th 
June,  1873,  ($100,000,)  for  improvement  of  Kock  Island  Bapids. 

UPPER  MISSISSIPPI  EIVER  IMPROVEMENT. 

This  work  was  in  the  local  charge  of  United  States  civil  engineer,  H. 
G.  Long,  up  to  the  time  of  his  death.  He  had  just  gone  to  La  CrossOi 
with  a  view  of  making  preparations  for  the  season's  work,  when  he  died, 
on  the  night  of  the  10th  of  April,  1871.  He  had  continued  in  the  field 
during  the  season  of  1870,  until  about  11th  of  November,  when  it  became 
necessary  to  lay  up  for  the  winter  the  boats  employed  upon  this  service. 
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Dnrin  <?  the  season  of  1870,  good  service  was  rendered  by  the  steamers. 
The  Oattiey,  being  the  smaller  of  our  two  boats,  was  employed  oa  that 
part  of  the  river  between  St.  Paul  and  Lake  Pepin,  and  the  Montana 
was  employed  below  the  lake.  In  the  present  season  the  boat«  were 
assigned  to  the  same  districts,  and  worked  with  good  eftect  until  the 
river  fell  to  such  an  unusually  low  stage  as  to  prevent  the  Caffrey  from 
working  above  Prescott. 

Since  this  work  of  scraping  the  bars  of  the  Upper  Mississippi  River 
was  begun,  some  four  y(»ars  since,  by  my  predecessor,  we  have  not  had 
such  low  water  in  the  Mississippi  asduring  the  present  season  ;  still  the 
work  has  been  earned  on  with  useful  results  in  such  parts  of  the  river 
as  our  boats  could  reach.  The  necessity  of  having  boats  built  of  light 
draught  expressly  for  this  duty  is  made  more  manifest  than  ever  by  the 
low  water  whi(»h  has  this  season  impeded  our  work  at  the  time  when 
our  assistance  was  most  needed.  I  therefore  trust  that  there  may  be 
an  appropriation  made  to  enable  me  to  build  at  least  one  boat  of  light 
draught,  for  working  as  far  up  the  river  as  St.  Paul  at  the  lowest  known 
stage  of  water. 

During  the  fiscal  year  ending  30th  June,  1871, 1  received  for 

this  work , $31,000  00 

And  at  the  commencement  of  the  fiscal  year  I  had  on  hand 
applicable  to  it  from  the  appropriation  for  "  Repairs,  pres- 
ervation,'^ &c.,  approved  July  25, 1808 , ! 3, 449  19 

34,449  19 
Expended  during  the  year 36, 385  05 

Leaving  due  from  United  States  on  1st  July,  1871 1, 935  86 

To  meet  which  there  was  in  the  Trea^sury,  at  that  date,  avail- 
able for  this  work ! 47, 000  00 

Leaving  for  expenses  of  the  current  fiscal  year  the  sum  of.  45, 064  14 

the  greater  part  of  which  will  be  required  for  the  current  expenses 
of  these  operations  in  th:3  fiscal  year  ending  on  30th  June,  1872. 

For  the  fiscal  year  ending  on  the  30th  June,  1873, 1  would  submit  the 
foHowing  estimate: 

For  a  steamer  to  work  at  scraping  bars  in  shoal  water $30, 000  00 

For  equii)pingtwo  steamers  for  the  season,  say  7  months,  at 

$0,000  a  month 42, 000  00 

Total  for  improvement  of  Upper  Mississippi  River..     72,000  00 


REPAIR,  PRESERVATION,  EXTENSION,   AND    COMPLETION  OF    CERTAIN 

PUBLIC  WORKS. 

Of  the  above-named  api)ropriation,  approved  on  the  25th 

July,  1868,  I  had  on  the  1st  July,  1870,  the  sum  of 84, 863  24 

And  received  during  the  fiscal  year  ending  June  30th,  1871  179, 295  31 

Making  to  be  accounted  for , 184, 158  55 

Of  which  I  have  expended  during  the  fiscal  year  for  the  ex- 
tension, &c.,  of  works  to  which  this  fund  was  allotted,  the 
sum  of  $165,  781  65,  as  follows: 

Improvement  of  Upper  Mississippi  River $3, 449  19 

Improvement  of  Des  Moines  Rapids 123, 979  70 
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Improvement  of  Rock  Island  Sapids $3, 597  28 

Improvement  of  Illinois  liiver 34, 755  48 

Total,  as  above  stated $165, 781  66 

Leaving  in  my  hands  on  1st  July,  1871 .  * 18, 376  90 

to  be  applied  to  closing  up  old  work  carried  on  under  this  appropriation 

on  above-named  improvements. 
Of  the  appropriation  approved  11th  July,  1870,  for  "  Examination 

and  surveys,  for  improvements  on  the  north  and  northwestern  rivers," 

&c.,  I  received  during  the  fiscal  year  ending  June  30,  1871,  $12, 000  00 

Of  which  I  expended  during  the  fiscal  year  the 
following  sums : 

For  survey  of  ship  canal  from  Henepin,  Illinois, 
to  Missi8si[)i)i  KiV^r,  the  report  upon  which  I 
transmitted  to  you  on  15th  May,  1871 $7, 389  93 

Examination  Upper  Mississippi  River,  improve- 
ment between  Falls  of  St.  Anthony  and  mouth 
of  Minnesota  River 147  45 

Examination  and  survey  in  Minnesota  River  . .  250  00 

Repairing  surveying-boat \. 238  87 

8, 026  25 

Leaving  in  my  hands  on  1st  July,  1871 3, 973  75 

which,  having  been  reappropriated  by  the  act  of  3d  March,  1871,  for  the 
fiscal  year  ending  30th  June,  1872,  will  be  Jipplied  to  such  surveys  as 
may  become  necessary  in  the  field  in  my  charge,  one  being  now  in  pro- 
gress above  the  Falls  of  St.  Anthony. 

For  necessary  surveys,  in  connection  with  the  works  of  improvement 
under  my  care,  I  would  respectfully  avsk  for  an  appropriation  for  the 
fiscal  year  ending  30th  June,  1873,  for  the  sum  of  $7,500. 

I  submit  herewith  a  tabular  statement  of  funds  showing  amounts  re- 
oeived,  expended,  and  available,  also  armounts  required  for  fiscal'year 
ending  30th  June,  1873. 
All  of  which  is  respectfully  submitted,  by  your  most  obedient  servant, 

J.  N.  MACOMB, 
Colonel  Engineers^  United  Stains  Army^ 
General  Superintendent  U.  8,  Improvements. 

Brigadier  General  A.  A.  Hu^tphreys, 

Chief  of  Engineers^  U.  8.  A.,  Washington^  D.  C. 
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United  States  Engineer  Office, 
Improvement  of  the  Des  Moines  Rapids, 

KeokuJcj  loicaj  December  14,  1870. 

General  :  I  have  the  honor  to  inclose  herewith  a  quarterly  report, 
snpplemental  to  my  annual  report,  bringing  the  history  of  the  works 
previously  under  my  charge  down  to  the  date  of  my  transferring  the* 
same  to  Colonel  Macomb,  accompanied  by  the  following  reports,  and  a 
tracing  showing  the  stat^  of  the  masonry  at  the  lower  lock  of  the  canal 
for  the  improvemeht  of  the  Des  Moines  Kapids ;  report  of  Captain  A. 
H.  Burnham,  improvement  of  the  Des  Moines  Kapids;  report  of  Cap- 
tain Charles  J.  Allen,  improvement  of  the  Rock  Island  Ea[>ids ;  report 
of  Civil  Engineer  Assistant  Robert  E.  McMath,  improvement  of  the 
Illinois  River.* 

Yery  respectfully,  your  obedient  servant, 

J.  H.  WILSON, 
Lieutenant  Colonel  and  Brevet  Major  General j  U.  S,  A. 

Brigadier  General  A.  A.  Humphreys,  • 

Chief  of  JEngineers,  U.  8,  A.,  yfashingtonj  D.  C. 


United  States  Engineer  Office, 

Eeolculcj  loicaj  December  9,  1870. 

General  :  I  have  the  honor  to  make  the  following  report*  upon  my 
transferring  to  Colonel  Macomb  the  charge  of  the  works  on  the  improve- 
ment of  the  Des  Moines  Rapids,  the  improvement  of  the  Rock  Island 
Bai)ids,  and  the  improvement  of  the  Illinois  River. 

IMPROVEMENT  OF  THE  DES  MOINES  RAPIDS. 

The  money  appropriated  for  these  works  up  to  this  time,  amounting 
to  $1,278,200,  has  now  been  nearly  all  expended  on  the  locks,  prism  of 
the  canal,  and  incidentals  connected  therewith.  There  remaius  to  be* 
excavated  from  the  prism  of  the  canal  147,414  cubic  yards  of  earth,  and 
29,080  cubic  yards  of  rock.  In  order  to  complete  the  embankment,  it 
will  be  necessary  to  borrow  (an  easy  matter)  70,052  cubic  yards  of  earth, 
and  30,000  cubic  yards  of  rock.  The  masonry  of  the  lower  lock  is  about 
half  finished,  but  the  excavation  is  nearly  completed,  while  little  more 
is  required  for  the  embankment.  Nothing  has  been  done  for  the  guiird 
or  middle  locks,  or  for  Montrose  Channel. 

A  careful  computation  has  been  made  by  Captain  A.  H.  Burnham,  of 
which  the  following  is  a  summary,  of  the  amount  necessary  for  the 
entire  completion  of  the  work : 

For  section  work $341, 180  00 

For  completing  lower  lock 131, 170  52 

For  middle  lock , .  Ill),  273  54 

For  guard  lock 328,035  02 

For  Montrose  Channel 285, 315  80 

Amount  necessary 1, 205, 570  38 

Add  10  per  cent,  for  contingencies 120, 557  04 

Total 1, 320, 134  02 
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This  differs  from  the  estimate  submitted  in  my  last  annnal  report,  as 
in  that  no  estimate  Wivs  made  for  Montrose  Channel,  and  the  quantities 
were  taken  from  the  original  estimate.  Changes  in  the  character  of  the 
work,  and  especially  in  the  i)riees  bid,  have  also  caused  a  difference, 
but  it  will  be  seen'  that  the  total  amount  varies  but  little  from  thd 
original  estimate,  and  is  still  within  it. 

For  further  information  on  the  minutiio  of  the  work,  I  have  the  honor 
to  invite  your  attention  to  the  report  of  Captiiin  A.  H.  Buruham,  in 
local  charge  since  August  1,  1870. 

IlIPROVEMENT  OF  THE  ROCK  ISLA^^)  RAPIDS. 

During  the  quarter  ending  September  30,  1870,  operations  upon  this 
improvement  have  been  confined  to  the  removal  of  isolatt*d  patches  and 
debris  by  the  chisel-boats,  and  the  removal  of  the  obstructions  caused 
by  coffer-dams,  which  were  laid  at  the  commencement  of  the  work.  The 
engineer  party,  besides  testing  levels  on  each  shore,  have  made  80^400 
soundings,  for  the  purpose  of  verifying  the  work  done;  these  soundings 
ai'e  now  bc»ing  plotted  by  Lieutenant  E.  F.  Hoffman,  under  w^hose  imme- 
diate directions  they  were  made. 

For  particular  information,  I  have  the  honor  to  refer  you  to  the  report 
of  Captain  Charles  J^  Allen,  Cori)s  of  Engineers,  herein  inclosed. 

In  pursuance  of  authority  of  the  Bureau  of  Engineers,  I  caused  an 
advertisement  to  Ij/e  inserted  in  the  leading  newspapers,  soliciting  pro- 
posals for  the  continuance  of  work  upon  this  improvement,  and  although 
the  letting  was  made  after  my  relinquishment  of  the  supervision  of  the 
work,  it  is  not  out  of  place  for  me  to  mention  that  the  lowest  bid  was 
submitted  by  Elliott  IJarroun,  at  the  rate  of  $14  per  cubic  yard  at  Smith's 
Chain,  and  at  88  per  yard  for  all  the  rest  of  the  work.  At  these  rates  it 
will  require  8225,000,  in(!luding  10  per  cent,  added  for  contingencies  to 
complete  the  improvement.  This  sum  should  be  appropriated  without 
delay. 

IMPROVEMENT  OF  THE  ILLINOIS  RIVER. 

The  work  on  the  Illinois  River,  during  the  time  which  has  elapsed 
since  my  last  annual  report,  has  been  the  excavation  of  48,391.6  cubic 
yards  of  earth,  taken  from  the  channel  at  the  bars,  which  caused  t^e 
greatest  trouble  to  navigation. 

To  complete  the  work,  it  is  estimated  that  8250,000  will  be  required; 
this  amount  depends  on  the  date  of  completion  of  the  work,  as  more  will 
be  demanded  if  this  date  is  after  the  close  of  the  season  of  1872. 

Annexed  will  be  found  the  report  of  Civil  Engineer  Assistant  Robert 
E.  McMath,  (under  whose  immediate  charge  this  improvement  has  been,) 
to  which  I  have  the  honor  to  invite  your  attention. 

As  in  the  case  of  the  improvement  of  the  Rock  Island  Rapids,  I  adver- 
tiser! for  bids  for  the  continuance  of  this  work.  The  lowest  offered  was 
by  IVIessrs.  J.  T.  Haydeu  &  Co.,  of  Chicago,  at  the  rate  of  24J  cents  per 
cubic  yard. 

.SURVEY  FOR    A    SHIP    CA>'AL    ROUTE   FROM   HENNEPIN,  ILLINOIS,  TO 

ROCK  ISLAND. 


tions,  of  which  the  following  is  a  coi)y : 
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United  States  Engineer  Office, 

Keokukj  loxca^  September  5,  1870. 

Sir  :  An  allotment  of  $12,000  having  been  made  for  the  survey  of  a  ^^  ship ''  canal 
route  from  the  Illinois  River,  near  Hennepin,  to  the  Mississippi  River,  at  or  near  Rock 
Island,  Illinois,  yon  are  hereby  placed  in  char£;e  of  that  work. 

You  will  commence  the  survey  on  the  Illinois  River,  connecting  with  the  river 
improvement  works  now  in  progreiis  at  Henry ;  ascend  the  valley  of  Bureau  Creek, 
and  examine  thoroughly  the  water-shed  between  Bureau  Creek  and  Green  River,  for  a 
summit  level.  Connection  will  thence  be  made  with  the  nearest  available  point  on 
Rock  River,  to  supply  water  to  the  summit.  The  explorations  for  this  purpose  will  be 
made  with  a  view  to  construct  a  navigable  feeder.  The  descent  to  the  Mississippi 
River  will  be  effected  by  the  valley  of  Green  River.  At  Rock  Island  connection  will 
be  made  with  the  surveys  and  levels  of  the  Rock  Island  Rapids  improvement.  C&reful 
gauges  .will  be  made  of  Bureau  Creek,  Green  River,  and  Rock  River,  to  determine  the 
quantities  of  water  available  at  the  lowest  stages. 

The  instrumental  survey  is  to  be  connected,  whenever  practicable,  wit^  the  cor- 
ners of  the  general  land  survey. 

Compass-bearings  are  to  be  recorded  in  connection  with  the  angle-reading.  The 
rear  chainman  will  be  furnished  with  a  field-book,  in  which  to  record  all  distances, 
independently  of  the  engineer  in  c];iarge  of  the  transit. 

You  will  pay  particular  attention  to  the  geological  conformation  of  the  country, 
and.  make  note  of  all  rock  available  for  buildiug  purposes.  All  information  as  to 
depth  of  wells  aud  character  of  the  soil  they  are  suiiK  into,  will  be  valuable.  Frequent 
cross-sections  will  be  run  across  the  valleys,  sufficient  to  furnish  contour-lines  on  the 
maps. 

For  the  convenience  of  the  leveling  party,  temporary  stakes  will  be  set  every  two 
hundred  feet.  Bench-marks  will  be  established  at  least  one  in  every  mile :  besides 
which,  the  elevations  of  water-tables,  &c.,  of  all  permanent  buildings  along  tne  route, 
will  be  entered  in  the  level-books. 

If  time  will  allow,  at  the  completion  of  the  8ur\'ey,  you  will  turn  back  with  the 
leveling  party,  and  test  all  benches  on  the  main  route.  All  instruments,  when  not 
in  use,  will  be  kept  boxed  up  aud  locked. 

You  will  send  t«  this  office  full  weekly  reports  of  progress,  together  with  your  post- 
office  address  for  the  ensuing  week. 

All  calculations  and  estimates  for  excavation,  locks,  &c.,  are  to  be  based  on  the 
dimensions  recommended  for  the  enlarged  Illinois  and  Michigan  Canal. 

You  will  be  careful  to  limit  your  expenditures  for  this  survey,  and  under  no  cir- 
cumstances exceed  the  sum  set  apart  for  this  purpose. 
Very  respectfully,  your  obedient  servant, 

J.  H.  WILSON, 
Lieutenant  Colonel  and  Brevet  Major  General^  U.  S,  A, 

H.  A.  Ulffers, 

Civil  Engineer  Assistant, 

Colonel  Ulffers  and  party  left  this  place  for  Henry,  Illinois,  on  the 
5tli  of  September,  and  immediately  proceeded  with  the  survey.  During 
the  month  of  September  they  were  much  delayed  by  the  heavy  rains ; 
they  were,  however,  enabled  to  carry  the  work  up  the  Illinois  River, 
from  Henry  to  Hennepin,  and  westward  from  Hennepin  twenty-one 
miles.  The  field-work  will  probably  be  completed  by  December  1.  On 
September  14,  I  found  it  necessary  to  relieve  Colonel  Ulffers,  and  to 
place  Mr.  Gorham  P.  Low  in  charge  of  the  survey. 

I  cannot  terminate  my  supervision  of  the  works  for  the  improvement 
of  the  rapids  of  the  Mississippi  River  without  again  calling  attention 
to  the  necessity  for  their  completion  at  the  earliest  possible  day. 

There  is  no  physical  reason  whatever  why  this  should  not  be  done 
by  the  end  of  the  working  season  of  1871,  and  I  do  not  hesitate  to  say 
that  considerations  of  economy  and  good  management,  as  well  as  the 
interests  of  commerce  and  navigation,  demand  that  the  necessary  means 
should  be  provided  without  further  delay. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WILSON, 
LieutcTiant  Colonel  and  Brevet  Major  Oeneralj  U.  S.  A. 

Brigadier  General  A.  A.  Huiviphiieys, 

Chief  of  Engineers^  U.  S.  A,j  Washingtony  D.  C. 
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United  States  Engineer  Office, 

Keokuk,  October  24, 1870. 

General:  In  accordance  with  your  orders,  I  have  the  honor  to  make 
the  followinjT^  report  on  the  improvement  of  the  Des  Moines  Rapids  of 
the  Mississippi  liiver,  inchiding  the  work  already  done,  its  present 
state,  and  the  estimated  quantities  of  work  necessary  to  place  it  in  the 
hands  of  the  public  for  use,  all  being  brought  to  the  30th  of  September, 
1870. 

The  work,  as  determined  in  the  fall  of  1867,  by  a  board  consisting, 
besides  yourself,  of  Colonel  J.  N.  Macomb,  Brevet  Major  General  G.  K. 
Warren,  Colonel  W.  Milnor  Roberts,  and  Captain  P.  C.  Hains,  the  lat- 
ter acting  as  recorder,  was  as  follows : 

Ist.  Xbe  excavation  of  a  channel  extending  from  the  northern  end  of 
the  island,  at  Montrose,  to  Nashville,  a  distance  of  two  and  a  half  miles. 
This  excavation  not  to  be  continuous,  but  to  be  made  through  the 
"chains"  or  patches  that  might  separate  tlie  portions  of  deep  wat«r,  to- 
gether with  the  formation  of  a  bay  or  entrance  harbor,  with  deep  water, 
at  the  head  of  the  guard-lock. 

2d.  A  canal  from  Nashville,  at  the  head  of  the  rapids,  to  Keokuk,  at 
their  foot,  with  the  necessiiry  locks  and  embankment. 

The  work  necessary  for  the  canal  is  hence  divided  into  two  distinct 
parts — the  canal  i)roper  or  "  section-work,''  and  the  three  locks  necessary 
for  the  fall  of  19.75  feet  from  Nashville  to  Keokuk ;  and  I  will  consider 
the  matter  under  the  two  heads  given,  leaving  out  entirely  the  Mon- 
trose Channel,  on  which  no  work  ha«  yet  been  done. 

On  the  canal  the  following  is  the  amount  of  work  done:  On  earth 
excavation,  540,596  cubic  yards,  which  leaves  to  be  excavated,  accord- 
ing to  the  original  estimate,  119,903  cubic  yards ;  but  as  there  have 
been  27,421  yards  excavated  in  excess  of  the  original  estimate  at  dif- 
ferent points  on  the  line,  there  really  remains  147,414  cubic  yards  of 
earth  to  be  excavated. 

This  large  discrepancy  arises  from  orders  given  during  the  progress 
of  the  work,  on  account  of  contingencies  that  could  not  be  foreseen,  and 
not  from  any  i)rime  errors  in  the  iirst  calculations;  the  principal  cause 
being  an  order  to  carry  the  excavation  of  the  silt  and  mud  of  the  river 
bottom,  where  it  occurred,  to  the  rock  "bottom — a  necessary  thing,  but 
not  considered  in  the  first  estimate. 

ON  ROCK   excavation. 

There  have  been  248,908  cubic  yards  excavated,  leaving,  according  to 
the  original  estimate,  29,086  yards  to  complete  the  work,  a  quantity 
which  is  nearly  or  quite  correct.  Hence  on  excavation  of  earth  we  have 
77  per  cent,  done,  and  of  stone,  89  per  cent.  Although  this  compre- 
hends the  bulk  of  excavation  of  the  prism  of  the  canal,  there  yet  re- 
mains quite  an  amount  of  work  to  be  done  in  clearing  up  the  bottom  of 
the  canal  and  bringing  every  point  down  to  the  accepted  grade. 

On  the  embankment,  which  has  necessarily  followed  the  excavation 
of  the  prism,  the  work  stands  as  follows,  the  materials  having  been  en- 
tirely supplied  from  the  excavation  : 

From  the  head  of  the  guard-lock,  station  32,  it  stands  at  grade  down 
to  station  84,  a  distance  of  5,200  feet ;  thence  5,200  feet,  to  station  136, 
it  is  2  feet  below  grade ;  thence  4,200  feet,  to  station  178,^  it  is  4  feet 
below  giade ;  thence  to  station  346,  or  16,800  feet,  it  is  up  to  grade;  then 
for  3,000  feet,  to  station  376,  it  is  3  feet  below  grade ;  and  thence  grada- 
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ally  descending  through  a  distance!  of  3,800  feet  to  station  414,  it  runs 
out  to  nothing,  or  14  feet  below  grade. 

The  riprap  base- wall,  or  •^toe''  of  the  embankment,  is  completed  from 
here  to  the  head  of  the  lower  lock,  at  station  424,  or  1000  feet,  and  it  is 
14  feet  below  grade. 

The  embankment  slope  is  to  be  covered  with  a  wall  of  dry  stone  out- 
side, at  a  slope  of  1  on  IJ  and  of  1  on  IJ  on  the  inside,  while  the  top  is 
to  be  covered  to  a  depth  of  10  inches  with  broken  stone  of  the  usual 
size  for  "  macadamizing." 

The  walls  and  top-dressing  are  finished  from  the  head  of  the  guard- 
lock  to  station  75,  a  distance  of  4,300  feet ;  thence  the  top  wall  extends 
in  an  unfinished  condition,  from  5  feet  to  6  feet  below  grade,  to  station 
81,  and  stops. 

The  inside  wall  extends  in  a  similar  condition  to  station  79,  400  feet, 
and  then  stops. 

It  then  recommences  at  station  94,  runs  about  7  feet  below  grade  to 
station  98,  or  400  feet,  and  then  stops. 

The  next  piece  of  outside  wall  begins  at  station  138,  and  continues  4 
feet  below  grade, to  station  157,  a  distance  of  1,900  feet;  thence  it  con- 
tinues gradually  decreasing  to  nothing  at  station  162,  or  500  feet  farther. 
It  begins  again  at  station  180  and  continues,  entirely  finished  to  grade, 
to  station  236,  a  distance  of  5,600  feet ;  thence  at  an  average  elevation  of 
7  feet  below  grade,  it  extends  to  station  262,  a  distance  of  2,600  feet, 
where  it  stops. 

The  inside  wall  is  finished  up  to  grade  for  400  feet  from  station  223 
to  station  227. 

Below  Price's  Creek  the  outside  wall  again  commences  at  station  296, 
and  continues  at  an  average  of  3  feet  below  grade  to  station  345,  a  dis- 
tance of  5,000  feet,  w^here  it  ends,  to  recommence  at  station  352,  and 
extends  700  feet  to  station  359,  at  an  elevation  of  6  feet  below  grade. 
Ilere  the  outside  wall  finally  ends,  further  work  being  dependent  on 
the  progress  and  settlement  of  the  embankment. 

The  inside  wall  of  the  embankment  begins  again  at  station  314,  and 
runs  2  feet  below  grade  to  station  324,  a  distance  of  1,000  feet.  Here 
this  wall  finally  ends.  The  original  estimate  of  wall,  both  inside  and 
out,  was  15,000  cubic  yards ;  of  this  13,915  have  been  built,  leaving  to 
complete  the  work  61,085  cubic  yards. 

The  original  estimate  required  the  changing  of  the  track  of  the  C. 
B.  and  Q.  li.  R.  for  one  and  one-half  miles,  and  the  rjiising  of  the  grade 
at  Price's  Creek  for  three-fourths  of  a  mile.  This  has  been  done  satis- 
factorily to  the  railroad  company.  The  last  estimate  of  this  work  was 
made  and  paid  in  September,  1870. 

SECOND  LOCK  WORK. 

In  the  original  plan  of  the  lower  lock,  it  was  proposed  to  make  the 
pier  at  the  lower  end  300  .feet  in  length,  but  on  account  of  its  great 
expense,  and  the  comparatively  small  benefits  to  be  obtained  from  this 
great  extension,  the  length  of  this  pier  has  been  reduced  to  150  feet. 

No  otlier  plans  have  been  materially  changed.  The  lock  is  thus  350 
feet  in  length  and  80  feet  wjde,  filled  and  emptied  by  culverts  running 
behind  the  main  walls  and  connecting  with  the  lock-chamber  by  smafii 
branches.  * 

The  work  was  originally  let  on  August  15,  1868,  to  Ephraim  Owen, 
to  cover  the  sum  of  $220,000.    He  commenced  work  immediately  and 
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has  pursued  it  up  to  date,  except  when  stopped  by  high  water,  with  the 
following  results : 

1.  Uarth  excavation  completed. — Amount  excavated,  10,414  cubic  yards. 

2.  Earth  embankment — The  shore  einbaukmeut  is  finished  up  to  grade 
throughout,  and  is  covered  with  macadam  to  an  average  depth  of  tea 
inches.  Tlie  river  embankment  averages  4  feet  6  inches  below  grade. 
Total  amount  of  embankment,  83,447.73  cubic  yards. 

3.  Rock  excaration. — The  rock  in  the  lock-prison  has  l)een  entirely 
excavated.  Work  is  still  in  progress  at  the  lower  bay,  and  will  be  fin- 
ished in  October.  Total  amount  of  rock  excavated,  14,310.57  cubic 
yards. 

4.  Concrete  masonry, — The  entire  foundations  for  the  lock-walls  have 
b(^n  made  in  concrete  from  6  inches  to  18  inches  thick.  Great  care  has 
been  Uiken  in  this  work,  both  in  the  preparation  and  laying.  The  pro- 
portions used  are  as  follows :  1  part  cement,  1^  parts  saiul,  and  3  parts 
of  broken  stone.    Total  amount  of  concrete  laid,  1,051.57  cubic  yards. 

5.  Lining, — This  designation  ha«  been  given  to  the  stone  laid  between 
the  lock-wall  and  the  embankment,  and  to  the  covering  of  the  shore 
embankment.  No  accurate  estimate  can  be  made  of  what  will  be 
required  to  complete  the  work.  Total  amount  of  lining  in  work,  1,698 
cubic  yards. 

6.  Puddling, — Puddling  has  been  used  freely  whenever  the  state  of 
the  embankment  at  any  point  has  demanded  it.  Total  amount  of  pud- 
dling, 991.10  cubic  yards. 

7.  Lead  and  antimony. — This  item  called  for  in  th(j  contract  has  been 
furnished  to  the  amount  of  410  pounds,  used  in  cementing  the  iron-work 
connected  with  the  anchoring  and  suspension  rods. 

8.  Wrought  iron, — Four  thousand  two  hundred  and  thirty-two  pounds 
of  wrought  iron  have  been  prepared  and  placed  in  position  as  anchor- 
ing-rods  for  the  gates.  The  iron  used  is  Tennessee  "AI;''  tensile 
strength,  72,000  pounds  ;  If  inch  square,  or  2  inches  round. 

9.  Timber. — ^The  only  timber  used  has  been  in  the  foundation  of  the 
river-side  vertical  wall.    Amount,  760  feet,  board  measure. 

10.  Masonry. — 2,433.21  cubic  yards  constructing  cut-stone  masonry; 
1,381.39  cubic  yards  constructing  cut-stone  masonry  completing ;  3,721.97 
cubic  yards  constructing  cut-stone  masonry  partly  done.  The  latter 
item  is  for  dressing  the  stone,  for  which  a  relative  price  of  85  is  esti- 
mated out  of  the  contract  price  of  $7.  The  second  refers  to  the  setting 
of  the  dressed  stone. 

The  following  is  the  state  of  the  masonry:  The  pier-hejul  is  finished^ 
to  within  four  courses  of  the  top  at  the  lower  end  ;  the  portion  nearest 
the  wing  and  the  wing  itself,  on  lower  left  side,  is  completed,  and  the 
coping  in  position.  The  main  lock-wall  is  completed,  and  in  condition 
to  receive  the  coping  as  far  as  the  upi)er  end  of  the  lower  gate  recess ; 
from  this  point  up  stream,  the  main  lock- wall  is  raised  five  courses  for  a 
distance  of  180  feet,  and  also  the  back  wall  of  the  supply-culvert  to  the 
skew- back. 

On  the  shore  side  of  the  lock  three  courses  are  laid,  from  the  lower 
wing- wall  to  the  first  culvert  in  the  gate  recess.  The  lower  mitre-sill  is 
completed  and  ready  to  receive  the  coping. 

11.  Lumber  for  gates. — A  contract  was  made  in  1869,  with  James 
Beardon,  to  furnish,  delivered  at  the  planing-mills  in  Keokuk,  the  ne- 

•  cessary  lumber  for  the  gates  of  the  three  locks  for  845  per  M.,  board 
measure,  for  the  best  white  oak  of  specific  dimensions.  After  furnish- 
ing 42,680  feet,  Mr.  Keardon  declared  his  injibility  to  fulfil  his  contract, 
and  a  new  one  was  given  to  Mr.  James  Carroll  for  865  per  M. 
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Mr.  Carroll  filled  the  contract  in  August,  1870,  having  furnished 
125,180  feet,  board  measure.  The  quality  of  this  lumber  is  of  the  best, 
and  has  been  furnished  of  the  dimensions  given  at  this  office. 

12.  Planing. — The  planing  was  let  to  Messrs.  Copeland,  Gray  &  Mc- 
Clelland at  $20  per  M.,  to  be  delivered  on  the  cars  at  their  mill.  On 
September  30  they  had  planed  110,644  feet.  On  these  heavy  hewn  tim- 
bers their  cutting  has  been  less  than  half  as  much  more  than  on  thin 
boards  or  planks. 

13.  Iran. — ^The  necessary  iron  for  the  locks,  gates,  &c.,  was  let  to 
Morris  Sellers,  at  5  cents  per  pound.  The  cast  iron  furnished  by  him 
has  a  tensile  strength  of  21,500  pounds  per  square  inch.  He  has  fur- 
nished, up  to  September  30,  98,490  pounds  ca^t  iron  in  the  shape  of  hol- 
low quoins,  wickets,  heel-plates,  &c. 

14.  Cement. — The  (cement  in  use  has  been  furnished  by  James  Clark  & 
Son,  of  Utica,  Illinois.  It  is  a  slow-setting,  light-colored  cement,  but 
for  that  reason  is  superior  for  our  pur^wses  to.  any  other  that  can  be  ob- 
tained here.  Their  final  estimate,  dated  September  30,  was  for  3,353 
casks,  at  $2  60  per  cask. 

It  is  proposed  hereafter  to  obtain  the  cement  in  bags,  thereby  saving 
the  cost  of  the  barrel,  say  25  cents  for  every  300  pounds. 
Very  respecttully,  your  obedient  servant, 

A.  H.  BUENHAM, 
Captnin  Engineers  and  Brevet  Major^  U.  IS.  A.^  in  local  charge. 

Brevet  Major  General  J.  H.  Wilson, 

LieutenaiU  Colonel^  U.  8.  Army,  Keokuk^  Iowa. 


United  States  Engineer  Office, 

Rock  Island,  Illinois^  October  7,  1870. 

Genebal:  I  hjvve  the  honor  to  report  the  following  operations  for 
the  improvement  of  the  Kock  Island  Kapids,  for  the  quarter  ending 
September  30,  1870. 

The  work  on  the  obstructions  has  been  confined  to  breaking  up 
detached  patches  of  rock  with  the  chisel,  and  removing  with  the  dredge 
the  broken  rock,  together  with  loose  rock  left  in  the  channel  the  year 
previous,  and  certain  portions  of  the  cofler-dams  and  cribs  protecting 
them. 

The  dredge  worked  upon  Campbell's  Chain,  removing  portions  of  the 
head  and  foot  of  the  coft'er-dam  until  the  14th  of  July,  when  it  was  taken 
up  to  Sycamore  Chain,  to  remove  enough  of  the  lower  dam  to  admit  of 
the  passage  of  steamers  through  the  channel.  After  it  had  completed 
this  work  it  was  taken  to  the  head  of  Sycamore  Chain,  to  remove  all  the 
cribs  and  portions  of  cotter-dam  left  in  the  channel.  Meanwhile,  the 
chisel-boat  was  placed  on  the  ridge  of  rock  covered  by  the  head  of  the 
small  dam  at  Sycamore  Chain,  and  the  work  of  breaking  up  the  rock 
commenced.  The  dredge,  meanwhile,  continued  clearing  uj)  the  debris 
at  the  head  of  the  chain  until  the  27th,  when  the  channel  was  rejmrted 
clear  at  this  point.  The  dredge  then  returned  to  the  foot  of  the  chain^ 
and  cleared  away  more  of  the  coflfer-dam  from  the  channel.  It  was  then 
taken  down  to  the  head  of  CampbelP's  Chain,  to  remove  broken  rock  left 
in  the  channel  the  preceding  season.  It  remained  here  until  the  24th 
of  August,  when  it  was  shifted,  to  make  room  for  the  steamer  and 
attached  sounding-boata. 

The  dredge  dropped  down  to  a  position  about  1,000  feet  below  the 
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foot  of  Campbell's  Chain  djim,  and  removed  a  quantity  of  broken  rock 
and  boulders  from  the  channel.  After  this,  it  returned  to  its  former 
position  at  the  head  of  the  chain,  removing  all  the  loose  rock  that  could 
be  found,  giving  a  very  good  channel  through  the  chain. 

The  chisel  had  be^n  at  work  steadily,  breaking  up  rock  at  the  head  of 
the  Little  Sycamore  dam,  until  the  7tii  of  September,  when  it  was  taken 
to  the  foot  of  the  dam  to  break  up  a  detached  piece  of  rock. 

The  dredge  took  its  place  on  the  ridge,  remaining  here  until  the  14th, 
when  the  high  stage  of  the  water  forced  it  off.  The  contractors  dropped 
it  do.wn  ami  commenced  removing  the  foot  of  the  coffer-dam,  which  I 
stopped,  thinking  it  better  to  leave  it  in,  for  the  time,  as  they  had 
always,  belbre  that  time,  desired  the  foot  to  be  left  in,  saying  that  it 
aided  tlu^ir  work,  and  I  did  not  see  any  good  reason  for  taking  it  up 
then.  % 

The  opportunity  was  taken  of  high  water  to  take  the  chisel-lwat  to 
Le  Claire  and  repair  the  hull.  On  the  22d  the  boat  was  brought  down 
from  Le  Claire  and  placed  again  on  the  chain.  By  the  close  of  the 
month  all  the  broken  rock  was  reported  as  cleared  up,  and  the  foot  of 
the  coffer-dam  removed.  Examination  showed  that  a  great  deal  of  very 
finely  pulverized  rock  had  been  deposited  by  the  current  over  the  bottom 
within  the  small  dam.  1  have  no  doubt  that  now  that  the  foot  of  the 
dam  has  hoen  taken  out,  all  this  will  be  swept  away;  and  I  purpose  to 
make  another  examination  of  this  before  my  connection  with  the  work 
terminates. 

Very  high  water  was  experienced  during  part  of  September,  which, 
togetlicj^  with  rain  and  win<l,  interfered  greatly  with  field-work. 

During  »July  the  line  of  levels  on  the  Iowa  side  of  the  river,  taken  in 
18G7,  was  test(Ml,  but  the  Results  were  not  perfectly  satisfactory,  and  I 
had  to  leave  this  (piestion  until  the  completion  of  the  soundings  over  the 
diflerent  chains,  for  which  1  was  then  pre])aring.  1  also  ran,  myself, 
over  portions  of  the  line  on  the  Illinois  side  of  the  river.  My  desire 
was  to  have  each  side  tested  by  a  diti'erent  person,  and  to  have  a  third 
party  run  the  entire  circuit — about  thirty  miles  in  all — calling  each  side 
of  the  rivc^r  fifteen  miles  in  length.  I  will  add  that  a  party  is  now  out, 
October  7th,  engaged  in  leveling  the  circuit. 

The  steamer  Iowa  City  was  chartered,  cm  the  13th  of  August,  for  the 
purpose  of  sounding  the  rapids  with  attached  skiffs  or  flats.  The  party 
was  organized  in  the  usual  manner,  and  in  charge  of  Major  Hoffman, 
and  worked  steadily,  excepting  when  interrupted  by  rain  and  wind,  until 
the  0th  of  Sei»tember,  making  and  recording  the  following  soundings: 

On  the  Lower  Chain 5, 000  soundings. 

On  Duck  Creek 10, 000  soundings. 

On  Moline 11, 000  S(mndings. 

On  Camj)beirs 21, 000  soundings. 

On  Sycamore 13, 000  soundings. 

On  Smith's 7, 400  soundings. 

In  all 76, 400  soundings. 

The  soundings  on  the  Lower  Chain  and  Smith's  Chain  were  necessary, 
in  order  to  give  more  information"  about  the  bottom  of  the  river,  the 
soundings  taken  in  1867  being  too  meagre.  The  soundings  on  the  other 
chains  were  mainly  taken  to  verify  work. 

The  party  ^returned  to  the  office,  and  the  assistants  were  set  at  work 
to  reduce  and  plot  the  more  important  of  the  soundings  for  immediate 
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reference.    It  was  found  that  an  important  line  at  the  head  of  Camp- 
bell'B  Chain  ha<l  been  omitted  by  the  pilot. 

The  work  of  dredging  at  the  foot  of  Sycamore  Chain  w^^s  about  com- 
pleted, and  being  desirous  of  examining  this  again,  I  engaged  the 
steamer  Le  Claire  for  two  days  during  the  latter  part  of  September,  and 
made  some  additional  soundings. 

The  party  also  went  up  to  Smith's  Chain,  at  the  head  of  the  rapids, 
and  made  some  observations  upon  the  directions  and  velocity  of  the 
current  at  that  place. 

About  4,000  soundings  were  taken  during  this  trip. 
Very  respectfully,  your  obedient  servant, 

CHAS.  J.  ALLEN, 

Captain  of  Engineers. 
General  J.  H.  Wilson, 

•Keokuk,  Iowa.  • 


Peokia,  UlUiois,  Novemhei^  9,  1870. 

Sir  :  In  obedience  to  your  instructions,  dat<^d  October  1,  I  submit  a 
report  of  operations  for  the  improvement  of  the  Illinois  liiver  during 
the  first  quarter  of  the  current  fiscal  year. 

Since  the  date  of  my  annual  report,  the  operations  have  been  confined 
to  a  prosecution  of  the  improvement  according  to  the  method  set  forth 
in  former  reports.  The  press  of  duty  growing  directly  out  of  tlie  pro- 
gress of  work  under  the  contract  has  prevented  any  attempt  at  prose- 
cuting investigations  into  the  physical  laws  of  the  stream. 

The  time  of  the  engineer  party  has  been  fully  occupied  in  supervising 
the  work  under  the  contract,  and  in  computing  the  material  gathered 
during  the  surveys  of  the  summer.  % 

The  amount  of  tedious  and  monotonous  labor  has  been  great,  and  my 
attention  has  been  drawn  to  the  desirability  of  obtaining  less  laborious 
methods  of  preparing  the  data  for  estimate  of  quantities.  Progress  was 
made  in  this  direction,  but  it  is  yet  incomplete;  it  would  be  premature 
to  enter  into  the  subject  here. 

According  to  your  instructions,  I  prepared  a  scheme  for  the  expendi- 
ture of  the  $100,000  appropriated  for  the  improvement  of  the  Illinois 
River  at  the  late  session  of  Congress;  before  the  scheme  was  submitted, 
the  board  of  canal  commissioners  for  the  State  of  Illinois  suggested 
essentially  the  same  plan,  much  to  my  gratification. 

The  plan,  as  adopted,  is  to  expend  the  means  in  such  way  as  to  afford 
the  greatest  jmssible  immediate  benefit  to  navigation,  by  limiting  the 
work  to  those  points  where  the  greatest  obstructions  to  navigation  are 
found,  but  making  the  work  at  each  point  according  to  the  ultimate  view 
of  securing  a  continuous  depth  for  navigation  of  4  feet  at  lowest  stages, 
which  is  the  limit  of  improvement  that  can  be  recommended  as  practi- 
cable for  an  open  channel. 

The  means  available  were  estimated  to  be  sufficient  for  the  removal 
of  seven  of  the  worst  bars,  whose  removal  will  increase  the  reliable  navi- 
gation of  the  river  six  inches,  or  afford  a  permanent  channel  of  30  inches 
in  place  of  24,  as  at  present.  The  favorable  terms  obtained  in  the  con- 
tract, awarded  since  the  close  of  the  first  quarter,  secure  the  lulfillment 
of  this  design. 

To  comi>lete  the  work  according  to  the  proposed  standard  of  4  feet 
draught,  as  nearly  as  can  now  be  estimated,  will  require  future  appro- 
priations to  the  amount  of  $250,000^  of  which  amount  $150,000  could  be 
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profitably  expended  during  the  fiscal  year  commencing  July  1, 1871 ;  a 
less  auKHint  would  entail  a  final  increase  of  the  aggregate  amount  stated 
above,  the  completion  of  the  work  in  two  years  being  an  essential  part  of 
the  estimate. 

The  progress,  daring  the  quarter,  in  the  work  of  dredging  was  much 
retarded  by  the  extremely  low  stage  of  water,  a  condition  as  properly 
jastifyiug  an  extension  of  the  time  for  the  completion  of  the  contract  as 
the  opposite  extreme  would  have  been.  The  results  of  the  quarter's 
work  are : 

Cubic  yards  removed  at  Kickapoo  Creek 16, 576 

Cubic  yards  removed  at  Lick  Creek 21, 272 .6 

Cubic  yards  removed  at  Dutchman's  Bar 10, 543 

Total 48, 391 .6 

Which,  at  40  cents  per  yard,  amounted  to * $19, 350  64 

Estimated  cost  to  contractor 11, 055  25 

Margin  for  profit .'. .       7,  701  39 


Average  cost  per  yard,  $0.24§. 

The  water  continued  very  low  throughout  the  quarter,  and  for  two 
weeks  ranged  froii\  one  to  two-tenths  of  a  foot  below  the  former  standard 
low  water. 

In  the  work  done  the  contractor  has  been  compelled  to  excavate  con- 
siderably below  the  depth  ordered,  in  order  to  obtain  space  to  work'his 
machinery;  as  a  consequence  we  have  an  average  depth  of  over  5  feet 
on  shoals,  where  I  was  authorized  to  require  no  more  than  4.3  feet. 

I  wouhl  again  mention  with  comnfendation  the  assistant  and  other 
employes  associated  with  me,  for  their  diligence  and  painstaking  care 
in  the  execution  of  the  duties  assigned  them. 

Very  respectfully,  vour  obedient  servant, 

KOBT.  E.  McMATII, 
Civil  Engineer  Aasistant  in  Charge, 
Lieutenant  Colonel  J.  IT.  Wilson, 

Brevet  Major  General,  U.  S.  A.,  Keokuk^  lotca. 


n2. 


Report  of  Captain  Edwin  Bell,  United  States  impector  of  icork  on  Minne- 
sota River, 

St.  Pai'l,  Minnesota,  July  5,  1871. 

Colonel  :  The  work  of  removing  snags  from  the  Minnesota  River 
was  resumed  on  4th  Se[)teml>er,  1870,  about  a  mile  and  a  half  below 
Le  Sueur,  and  continued  up  the  stream  some  ten  miles,  to  the  vicinity 
of  Ottawa,  over  which  space  the  river  was  entirely  cleared  of  snags. 

On  the25th  of  November,  1870,  the  working  party  arrived  at  Patterson's 
Eapids,  about  iixe  miles  below  the  mouth  of  Yellow  Medicine  River,  and 
commenced  work  in  the  course  of  a  couple  of  days,  taking  out  boulders 
from  the  reefs  known  as  Patterson's  Kapids.  The  boulders  were  hauled 
out  and  placed  upon  the  bank  for  measurement.  The  ice-jam  drove  us 
away  from  this  part  of  the  river,  and  we  went  down  to  the  reef  opposite, 
Die  Johnson's,  al>out  two  and  a  half  miles  below  Brown's  house,  opposite 
the  island,  where,  as  soon  as  the  ice  was  strong  enough  to  bear  a  teamy 
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we  commeaced  hoistiog  oat  the  boulders  and  deposited  them  entirely 
out  of  the  way  of  navigation,  and,  where  it  was  deemed  necessary,  fonned 
wing-dams  of  them,  so  as  to  direct  the  water  to  one  side  of  the  island. 
We  left  a  number  of  small  boulders  both  in  the  straight  river  and  on 
the  reefs;  some  were  frozen  down,  so  that  blasting  had  bnt  little  efifect 
oa  them,  and  others  were  covered  by  ice-jams.  There  are  about  200 
yards  of  boulders  remaining  in  the  river,  from  Yellow  Medicine  Biver  to 
vhere  we  left  oCf  work,  a  quarter  of  a  mile  above  Sacred  Heart  Creek. 
I  send  herewith  two  tabular  statements,  in  detail,  showing  the 
amoaut  of  work  of  each  sort  done  upon  the  Minnesota  Biver  improve- 
ment daring  the  year  ending  30th  June,  1871,  by  which  you  will  see 
that  there  were  743  snags  removed  and  848  cubic  yards  of  boulders 
taken  out  of  this  stream. 

I  remain,  very  respectfully,  your  obedient  servant, 

EDWIN  BELL, 
United  States  Inspector  of  Wwk. 
Colonel  J.  N.  Macomb, 

Corpi  of  Engineer*,  United  States  Army,  General  Superintendent 
*  United  States  Improvement  Minnesota  Biver,  Hock  Island, 
Illinois. 
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Statement  of  }H>ulder-w<>rk  an  Ike  MtnneBota  River^  to  accompany  (he  report  of  Captain  E.  Bell, 

United  Statet  xnepector. 


Date. 


1870. 

Deo.     T 

88 

Sd 

29 

1871. 

Jan.    11 

14 

16 

19 

21 

26 

1 

2 

4 

6 

7 

9 

10 

11 

13 

14 

15 

17 


reb. 


Names  of  localities  whence  boulders  were  taken. 


Reef  oppofiite  Brown's  stone  honsA 

Johusoo's  Keef,  about  two  and  a  lialf  miles  below  Brown's,  at  the  island 

Rfff  Ix'low  camp 

Keef  opposite  Helverson's,  one  mile  below  Brown's 


Reef  opposite  Helverson's,  one  mile  below  Brown's 

do do do 

Kecf  opposite  Olo  Johnson's ;  worked  on  reef  after  ice  formed 

do do do 

i\o do do 

do do do 

Working  down  stream  to  Old  Maid's  Island 

do do : 

do do 

do do , 

From  Old  Maid's  Island  to  Boulder  Point  or  Big  Island 

do do do 

do do do 

do do do 

do do do 

Boulder  Point  to  Sacred  Heart  Creek,  12  miles  from  Yellow  Medicine. 

do do do , 

do de do 


Total 


Quantity. 


Cyd*. 
99 
81 
12 
18 

198 
15 
21 
61 
38 
94 
90 
84 
11 
25 
21 
19 
11 
10 
19 
11 
10 
13 


846 


0,/t 

5 

S3 

86 

15 

91 

16 

13 

17 

3 

5 

6 


14 
11 


18 
19 


9 
3 

14 

7 


16 


Ctn. 

518 

1908 

1388 

1320 

541 

1462 

1480 

1434 

756 

634 

31 

398 

100 

360 

ll.'iS 

766 

1946 

1416 

310 

4 

1684 

ia88 


9BS 


H3. 

United  States  Quarter  Boat, 

Near  BeardstotcUj  August  15, 1871. 

Colonel  :  According  to  instructions  contained  in  your  letter  of  Jane 
-15,  T  have  the  honor  to  submit  the  following  report  of  operations  for 
the  improvement  of  the  Illinois  River,  during  the  year  ending  June  30, 
1871 : 

ORIGINAL  PLAN. 

At  the  beginning  of  the  year  work  was  in  progress  under  the  contract 
•of  F.  D.  Van  Wagenen,  with  Lieutenant  Colonel  and  Brevet  Major  Gen- 
eral J.  n.  Wilson,  for  dredging  between  the  town  of  Henry  and  Cop- 
peras Creok,  under  instructions  to  prepare  a  bottom  for  a  7-foot  navi- 
gation, after  a  proposed  lock  and  dam  at  Copperas  Ohiek  slioold  be 
completed. 

According  to  those  instructions,  the  theoretical  plane  of  excavation 
was  parallel  to  the  8urfa<;e  of  the  su{)posed  pool  of  the  dam,  and  there- 
fore nearly  a  horizontal  plane ;  the  allowed  slope  being  0.25  of  a  foot  to 
the  mile. 

lieferred  to  the  low-water  surface  of  the  river,  the  depth  to  result 
from  the  excavation  would  vary  from  5.2  feet  at  Crow  Creek  Bar,  to 
2.0  feet  at  Coon  Valley  Island,  where  the  supposed  plane  of  7  feet  ceased 
to  cut  the  bottom.  According  to  the  plan,  the  immediate  interests  of 
the  present  navigation  were  of  secondary  consideration,  and  the  princi- 
.pal  object  being  connected  with  a  scheme  whose  execution  Vas  a  contin- 
gent event,  did  not  commend  itself  to  popular  favor,  and  exposed  those 
prosecuting  it  to  adverse  criticism,  as  wasting  money  at  points  where  no 
difficulty  in  navigation  ever  existed. 
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MODIFICATION  OP  PLAN. 

The  original  programme  wa's  strictly  adhered  to  untiWuly,  1870,  when 
it  was  decided  to  so  change  the  order  of  execution  as  first  to  remove 
those  bars  which  were  giving  most  trouble  to  navigation,  which  being 
done,  criticism  was  silenced ;  and  the  low  stage  of  water  compelling  the 
removal  of  the  bars  to  a  greater  depth  than  was  designed,  the  result 
has  been  a  benefit  to  navigation,  and  a  reasonable  expectation  of  per- 
manence secured,  which  would  not  have  followed  the  carrying  out  of 
the  original  scheme. 

Experience  quickly  justified  the  opinion  that  it  was  impracticable  to 
make  a  permanent  bottom  to  a  grade  arbitrarily  fixed,  in  cases  where 
the  removal  of  a  few  inches  only  was  required. 

The  material  being  sand,  lies  in  transverse  ridges  or  reefs ;  conse- 
quently a  cut  of  less  than  half  a  foot  would  do  no  more  than  level  off 
the  crests  of  the  ridges,  which,  in  running  water,  would  very  quickly  be 
replaced ;  for  this  reason  it  was  deemed  best  to  confine  the  dredging  to 
the  bars,  from  which  a  sufiicient  quantity  was  to  be  taken  to  afford 
material  to  effect  changes  in  the  aiea  of  flow,  to  confine  the  water  to  the 
channel,  and  to  lower  the  grade  below  the 'prescribed  plane,  so  that  the 
crests  of  the  inevitable  reefs  should  be  below  that  plane. 

In  consequence  of  these  necessary  modifications,  no  dredging  was  done 
below  Kingston,  and  the  grade  was  lowered  at  Lick  Creek,  Tamarsh 
Island,  and  Dutchman's  Bars ;  the  last  two  localities  haVe  been  desig- 
nated in  former  reports  as  one  bar — "Kingston  Flats.'' 

The  above-described  modifications  being  made,  the  work  was  carried 
out  without  sacrificing  any  important  part  of  the  original  intention, 
while  attbrding  a  decidedly  better  channel  for  present  use,  which  prom- 
ises to  be  permanent. 

PEOGEESS  DUEING  FISCAL  YEAE. 

The  progress  of  the  work  up  to  the  date  of  the  last  report  had  been 
slow,  but  by  additions  to  the  working  equipage,  and  other  expedients, 
the  rate  was  increased,  and  good  progress  made  during  this  latter  half 
of  1870.  In  the  spring  of  1871  work  was  continued  under  this  contract 
until  June  16,  when  it  was  suspended  on  account  of  supposed  exhaus- 
tion of  the  appropriation.  A  later  examination  discovered  an  available 
balance,  and  work  is  now  in  progress  upon  the  points  loft  incomplete  at 
that  date. 

The  result  of  the  work  under  this  appropriation  has  been  to  afford  a 
channel  of  5  feet  from  Henry  to  Peona,  thirty-seven  miles,  and  a  fur- 
ther extension  of  fifteen  miles,  with  a  depth  of  4  feet,  and  a  bottom  for 
a,  7-foot  navigation  is  now  prepared,  reaching  to  Copperas  Creek,  if  the 
dam  be  raised  six  inches  higher  than  first  proposed.  But  as  the  con- 
struction of  that  dam  at  an  early  date  is  very  improbable,  and  as  sev- 
eral bars  are  left,  which  will  now  be  considered  serious  obstacles,  they 
will  be  included  in  the  estimate  of  further  work  required. 

PEOVISIONS  FOE  FUTUEE  PEOGEESS. 

In  August  last  I  was  directed  to  submit  a  scheme  for  the  expenditure 
of  $100,000,  appropriated  by  Congress  at  the  session  of  1869-'70. 

ENGINEEEING. 

Failing  to  be  convinced  of  the  necessity  of  so  costly  an  improvement 
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as  that  by  locks  and  dams,  and  in  view  of  the  fact  that  in  any  case 
the  execution  of  that  plan  was  uncertain,  I  favored  a  project  in  which 
the  present  benefit  was  the  leading  object. 

Previous  to  submitting  the  project,  ihe  commissioners  for  the  State  of 
Illinois  propose<l  essentially  the  same,  whi(;h,  being  adopted,  renders 
the  work  of  the  United  IStates  and  that  of  the  State  distinct,  bat  not 
conflicting. 

The  project  contemplates  the  prosecution  of  the  work  on  the  part  of 
the  United  States,  with  a  view  to  make  an  open  channel  navigation, 
with  a  minimum  de])th  of  4  feet,  by  dredging  and  constructing  dams  to 
control  the  water,  which,  if  means  are  promptly  provided,  can  be  done 
in  two  years. 

The  limit  just  mentioned,  of  4  feet,  we  know  can  be  secured  at  mod- 
erate cost,  and  maintained  at  about  the  same  expense  as  for  mainte- 
nance and  attendance  of  the  five  locks  and  dams  proposed ;  and  this 
depth  will  amply  satisfy  any  possible  demand  upon  the  river  until  the 
enlarged  canal,  talked  of  but  not  in  progress,  is  ready  for  use. 

In  carrying  out  the  scheme,  it  was  decided  not  to  let  the  work  in  sec- 
tions, to  be  entirely  completed  up  to  the  proposed  standard,  but  to  clas- 
sify the  bars  according  to  their  character  as  obstructions,  and  to  remove 
them  in  the  order  of  classification. 

For  the  removal  of  the  first  class,  including  all  having  less  than  2.5 
feet  at  lowest  stage,  proposals  were  invited  by  advertisement,  dated 
September  6,  1870.  / 

Profiting  by  exp'crience,  it  was  also  decided  to  protect  the  work  from 
deteriorations  by  making  the  excavation  6  inches  below  the  line  of  4  feet 
draught,  limiting  the  excavation  to  those  portions  of  the  shoal  where  the 
original  depth  was  less  than  4  feet. 

In  making  location  of  the  lines  of  proposed  channels,  the  natural  chan- 
nel is  taken  as  a  guide,  unless  both  economy  and  convenience  in  use 
suggest  a  change. 

In  air  cases,  the  lines  are  either  tangent  or  very  flat  curves.  As  it 
was  ^important  to  have  the  curves  conform  to  the  shape  of  the  natural 
banks,  a  laborious  investigation  was  made  to  determine  the  curve  that 
would  satisfy  the  condition,  resulting  in  a  formula  which  closely  follows 
the  banks,  and  is  also  very  convenient  iu  use.    The  formula  is  for  a 

— ^—  I  c,  in  which  a  is 

assumed  as  a  round  number  greater  than  the  width  of  the  river,  and  c 
determined  by  equations  of  condition  that  the  curve  is  to  pass  through 
three  selected  points,  as  deposit  of  excavated  material  is  intended  to 
aid  in  confining  the  current  to  the  channel  at  all  stages  below  a^mean. 
The  limits  of  deposit-ground  are  also  defined  by  curves  of  the  same  spe- 
cies. As  the  method  has  been  "tested  by  a  year's  experience,  during 
which  the  river  has  passed  its  ordinary  variations  of  stage  without,  in 
any  case,  developing  any  tendency  to  fill  up  the  excavated  channels,  it 
is  hoped  that  the  labor  spent  in  elaborating  the  method  was  not  in  vain. 
Uiider  the  first  contract  dredging  alone  could  be  done ;  therefore  I 
was  unable  to  fully  carry  out  what  I  thought  desirable  in  the  way  of 
protecting  the  works.  The  latter  contract  provides  for  some  cases,  and 
I  am  satisfied,  from  the  success  so  far  attending  them,  that  it  would  be 
well  to  increase  the  item  of  protection  still  further. 
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PBOGBESS  DUBING  THE  YEAB. 


Up  to  the  close  of  the  year  the  work  done  by  F.  D.  Van  Wagenen 
was  located  at  the  following  places : 


LocalitieB. 


Foot  of  HeDry  look. 

Sprinc  Branch 

Crow  Creek 

Seuachwine  Creek. . . 

Peoria  Bridge 

PeorUFlaU 

Kiokapoo  Creek 

Lick  Creek 

Tamarah  laland 

Dutchman's  Bar 


Total  dredging 

Rumoring  wreck 

Removing  anaga 


Total  of  work  to  June  30, 1871. 
Engineering  expenaea 


Total. 


Cubic  yards  of 
material 


4,933.6 

3, 349. 7 

5.  314. 0 

5, 575.  7 

4. 346. 0 

54, 797.  5 

16,  576.  0 

31,395.8 

23.916.0 

28,775.0 


177,  77a  3 


Price  per 
yard. 


10  40 
40 
40 
40 
40 
40 
40 
40 
40 
40 


40 


Amount. 


II,  973  04 
1.399  88 
S.  135  60 
2.330  28 
1,738  40 

37, 919  00 
b,  630  40 

13, 518  33 
9, 166  40 

11,510  00 


71,111  32 

306  00 

90  00 


71, 507  33 
9,336  37 


80,843  59 


Which  represents  the  total  cost  of  improving  fifty-two  miles  of  river, 
which  is  now  complete. 

The  work  mentioned  above  as  done  at  Henry  lock'  was  planned  and 
directed  by  the  engineer  of  the  lock,  Mr.  D.  C.  Jenne. 

FUTUBE  PBOGBESS  PBOVIDED  FOB — ^WOBK. 

For  the  expenditure  of  the  appropriation  made  in  1870,  a  contract 
was  made  October  18,  1870,  ^with  James  T.  Hayden,  wbo,  after  the  delay 
necessary  to  build  the  required  boats,  reported  ready  for  work  January 
2, 1871,  since  which  date  work  has  progressed,  except  when  suspended 
for  repairs  and  other  frequent  mishaps. 

The  contractor  being  notified  to  increase  his  force,  has  made  arrange- 
ments to  do  so,  but  the  additional  machinery  has  not  yet  arrived  upon 
the  work.  With  the  expected  increase,  the  completion  of  his  contract 
within  the  next  fiscal  year  is  assured.  Under  this  contract,  the  follow- 
ing work  has  been  done  : 


Loealitiea. 


Derirs  Elbow  Bar 

Toll  Gate  Bar 

Dam  Xa  2,  at  Beardatown  Bar. 

Total  to  July  1, 1871 


Cubic  yards  of 

material. 


42. 298. 5 

14, 351. 0 

243.8 


Price  per 
yard. 


Amount. 


10  24| 
24f 
S  00 

$10,  468  88 

3,551  87 

485  60 

14,506  35 


The  last  two  items  were  incomplete  at  the  close  of  the  year. 
Th^  existing  contract  covers  the  following  bars,  for  which  the  meacs 
now  available  will  be  ample,  in  addition  to  the  above : 

1.  Moore's  Island. 

2.  Naples  Flats. 

3.  Big  Blue  River. 
4«  Little  Blue  Biver. 
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SURVEYS  AND  RESUBVEYS. 

During  the  past  year  lio  extended  surveys  have  been  made.  A 
change  in  the  method  of  condncting  them  puts  it  in  the  power  of  the 
regular  engineer  party  eni])loyed  to  lay  out  and  direct  the  work,  to  make 
very  elaborate  surveys,  which  heretofore  required  a  large  party ;  and 
now  the  soundings  are  taken  immediately  in  advance  of  the  dredging, 
therefore  the  only  surveys  have  been  of  the  bars  worked  on. 

A  large  amount  of  nmterial  on  hand  at  the  beginning  of  the  year  has 
been  worked  up  and  plotted  on  the  several  scales  required  for  working 
and  record  sheets. 

In  working  up  tho  results  of  the  surveys  of  June,  1870,  my  attention 
was  drawn  to  the  numerous  errors  made  in  reading  and  recording  depths 
measured  by  hand,  and  the  failure  to  develop  the  shape  6f  the  bottom 
by  detacheci  surroundings ;  also,  it  was  found  a  very  laborious  matter  to 
test  the  exc^avated  channel  for  lumps  and  ridges. 

These  considerations  led  me  to  study -the  problem  of  mechanical 
sounding  under  the  conditions  noted;  the  result  wa«  a  machine  working 
on  the  princii)le  of  the  pantagraph,  recording  a  continuous  profile  of 
the  groun*!  passed  over,  which,  being  applied  to  the  system  of  pontons 
already  in  use,  gave  satisfactory  results,  and  after  being  fully  tested, 
the  machine  was  purchased  for  the  Government  on  your  recommeuda- 
tion. 

The  machine  not  only  gives  better  results  than  hand  labor,  but  greatly 
reduces  the  expense  for  tield  and  office  work.  Tested  both  by  crossings, 
duplications,  and  by  comparison  with  rod  soundings,  the  results  are 
alwavs  correct. 

WORK  REQUIRED  TO  COMPLETE  THE  IMPROVEMENT. 

Whatever  may  be  said  in  favor  of  a  slack-water  improvement,  in  con- 
nection with  tho  enlargement  of  the  Illinois  and  Michigan  Canal,  con- 
sidered as  a  military  or  naval  measure,  or  in  view  of  a  possible  develop- 
ment of  commerce  over  the  line,  there  can  be  no  dispute  that,  until  the 
canal  is  complete,  an  open  channel  of  4  feet  depth  is  ample  to  satisfy 
the  trade,  and,  as  a  canal  project  would  be  the  work  of  many  years,  it  is 
my  opinion  that  to  foster  the  trade  by  oi>ening  and  maintaining  a  good 
channel  equal  to  the  present  canal  is  all  that  can  now  reasonably  be 
a«ked  of  the  General  Government. 

Former  reports,  recommending  a  much  more  costly  improvement, 
contain  ar<;»:unients  which  nmy  safely  be  referred  to,  to  justify  a  less 
expensive  one,  such  as  is  now  in  progress,  and  which  can  be  completed 
according  to  the  following  estimate,  covering  the  entire  river  now 
unimproved : 

ESTEVIATE. 

The  estimate  is  made  for  a  channel  150  feet  wide  and  4J  feet  deep  in 
excavation,  with  dams  to  confine  the  water  when  required.     . 


I..ooalitieR. 


style  of  work.        -ii^^: 


I 

Cubic  yards     Cubic  yar«l«  in 
cxcuvutiun. 


DrodKinR 

'••*(«'       ■*••■•*«•  m         [■•••■•••■•■■••a 

Dam '  580 

Dit'il^ing 


I^AnCHHtHT  Vl'AiH , 

Coon  VmIU'v  Island 

1)....^. 

Canton  I<:nithn*<: , 

CopiHTsiM  Crct'k ■ do 

S]>o«in  l{iv«T  1 lio ' 

Divilrt  KIImiw I (io ' 

(ii-und  IsIjuhI do ! 

I>o I  Dam i  l,i39 


37,000 
5I3,5!»3 


35.900 

19.  6-^ 

10,990 

*4-2,a9^ 

126.772 
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LocalitieB. 


Sangamon  Kiver  . . . 
Ihitcbniaii*8  Creek  . 
Sagar  Creek  Island. 

Do 

Sonr  Creek  Bar  . . . 

Toll  Gate  Bar 

Bar  at  Beardatown  . 
Beardotown  Bar .... 

Do 

Beaver  Dam  Bar  . . . 

Indian  Creek 

Moore'a  laland 

Do 

£af(le  laland 

WUaon'aJaland  .... 

Heredoeia  Ba^ 

Meredooia  Iitland. . . 
McKee's  Creek 

Do 

Kaplea  Bar,  (npper) 
Naplea  Bar,  (lower) 
Gar  laland 

Do 

Bine  Kiver 

Do 

Bevington  Bar 

Florence  Bar 

Little  Blue  River. . . 

Do 

Slim  iHland 

PUotPeak 

Bnckhorn  laland  . . . 

Do 

Grand  Paaa 

^     Do 

Otwell'sBar 

Do 

School  Honse 

Apple  Creek 

Columbiana 

Hurricane  laland. . . 
French  Bar 

Do 

Bloom's  Landing  . . . 
Six-mile  Island 


Totals. 


Style  of  work. 


Dredging 

— do 

...do 

Dam 

Dredging 

....do 

...do 

...do 

Dams  Nos.  1  and  S. 

Dredging 

do 

...do 

Dam 

Dredging 

— do 


....do.... 
....do.... 
...do.... 

Dam 

Dredging 

do 

...do  .... 

Dam 

Dredging 

Dam 

Dreflging 

do 

...do.... 

Dam 

Dredging 

do 

...do 

Pam  ... 
Dredging 

Dam 

Dredging 

Dam 

Dredging 

do  .... 

...do 

...do 

...do 

Dam . 

Dredging  . 
...do 


Cnhio  yards 
in  dam. 


1,871 


♦1,688 


*1, 157 


810 


1,470 

'*i,'s36 


343 


1,390 

i'eao 

"flOO 


1,390 


15,013 


Cubic  yards  in 
excavation. 


7,344 

4,778 
9,630 


60,931 
♦86,065 

14,800 
♦56, 516 


10,718 

48,118 

♦36,784 


18, 574 
81, 057 
80,801 
17,889 
33,987 


10.067 
14.043 
89,054 


♦50, 419 


19.896 
3,443 

15, 710 


87,416 
19,803 
82,993 


141,538 
"37,333 


81.445 
13,037 
31,593 
7,556 
88,889 


30,000 
37,500 


1, 305, 040 


♦  Provided  fbr  by  means  now  available. 
COST. 


1.305,040  cubic  yards  dvedgiufr,  at  25  cents  per  yard $326, 260  00 

15,012  cubic  yards  dams,  at  $2  per  yard 30, 024  00 

Engineering  and  contingencies 35, 628  40 

Total  estimated  cost 391,912  40 

Deduct  present  appropriation 100, 000  00 

Balance  to  be  appropriated 291, 912  40 


of  which  $150,000  could  be  profitably  expended  during  the  coming  fiscal 
year. 

The  foregoing  estimate  is  made  for  the  improvement  of  West  Point 
chute  at  Grand  Island ;  and  as  to  make  the  improvement  permanent  it 
would  be  necessary  to  close  the  Bath  chute,  which,  as  the  traffic  at  Bath 
is  incopsiderable,  might  properly  be  done,  locating  the  dam  near  the 
lower  end  of  the  island  would  give  a  good  slack-water  navigation  from 
the  head  of  the  island  to  all  the  points  needing  any  accommodation. 
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and  relieve  the  general  trade  from  the  disadvantage  of  navigating  a 
very  narrow  and  crooked  channel,  and  the  Government  of  the  additional 
expense  of  over  $30|000y  which  would  be  required  to  make  4  feet  depth 
in  the  Bath  chute. 

As  there  would  doubtless  be  local  opposition  to  the  proposed  plan,  it 
would  be  desirable  for  the  formal  authority  of  Congress  to  be  given  in 
the  appropriation  bill. 

As  (if  the  plan  is  to  be  carried  out  by  classification)  Grand  Island 
would  come  into  the  class  next  to  be  put  under  contract,  the  attention 
of  the  Department  is  respectfully  invited  to  secure  the  authority  the 
coming  session. 

WHAT  IT  WILL  ACCOMPLISH. 

The  amount  asked  for  next  year  will  be  sufficient  to  make  tf  3-foot 
navigation  throughout  the  river  by  the  removal  of  the  following  bars : 

1.  Lancaster  Flats. 

2.  Canton  Landing. 

3.  Grand  Island. 

4.  Sugar  Creek. 

5.  Indian  Creek. 

6.  Gar  Island. 

7.  Bevington. 

8.  Buckhom. 

9.  Grand  Pass. 

10.  Otwell's. 

11.  School-House. 

12.  Apple  Creek. 

13.  French. 

14.  Bloom's  Landing. 

15.  Six-mile  Island. 

PUBLIC  UTILITY. 

The  public  utility  of  the  improvement  is  by  no  means  to  be  measured 
by  the  amount  of  trade  actually  passing  over  the  river,  which,  of  itself, 
is  sufficient  to  justify  all  that  is  now  asked,  but  there  is  an  indirect 
influence  which  cannot  be  expressed  in  figures,  exerted  in  moderating 
transportation  charges  over  competing  railroads.  In  the  direct  and 
indirect  influences  of  the  improvement,  the  whole  of  the  region  reached 
by  the  Mississippi  and  its  branches  is  more  or  less  interested,  according 
to  the  extent  of  the  commerce  with  the  North  and  Northeast. 

MAINTENANCE  APTEB  COMPLETION. 

* 

The  most  economical  mode  of  maintenanfie  would  be  for  the  Govern- 
ment to  do  the  necessary  work  without  contracts,  to  do  which  would 
re<]uire  a  first  outlay  of  $20,000  for  machinery  and  boats,  and  an  annual 
appropriation  of  $8,000  for  working  expenses.  To  do  the  same  by  con- 
tract would  require  $12,000  annually. 

The  river  lies  in  several  collection  districts,  (internal  revenue,)  whose 
designation  and  amount  of  collections  are  unknown  at  this  office. 

The  nearest  port  of  entry  is  St.  Louis,  but  the  amount  of  revenue  col- 
lected during  the  year  is  not  known.  »  ^ 
Very  respectfully,  your  obedient  servant, 

EGBERT  E.  McMATH, 

Civil  Engineer  Assistant 
Colonel  J.  N.  Macomb,  RocJc  Island^  HI. 
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Abstract  of  contracti  entered  into  during  the  fiscal  year  ending  June  30, 1871,  /or  the  improre- 

ment  of  the  Illinoie  River, 


Dftte. 


1870 


Name  and  rAsidence 
uf  coatractor. 


Jaro<'fl  T.  Hayden, 
Chicago,  HI. 


Name  and  residence 
of  boudamen. 


Adrian  11.  Boot  and 
John  W.  Embler. 


Subject  of  contract. 


Dredging;  and  con- 
str acting  riprap  and 
other  dams,  oetween 
Copperas  Cn*ok  and 
the  month  of  the  Illi- 
nois Blver. 


Amount 


1100,000 


After  deducting 
the  aeceMwy 
oxpuiaM  tat 
continffenci^s 
and  eugiiieer- 
lug. 


J.  N.  MACOMB, 

Colonel  Engineers,  U.  S.  A.,  General  Superintendent  U,  J^  ImprwementM  on  lUinoie  Miver. 


H  4. 

United  States  Enoineeb  Office, 

Keokukf  loitaj  August  1, 1871. 

Colonel  :  I  have  the  honor  to  submit  to  you  the  following  report  of 
the  operations  performed  on  iini)roveinents  of  the  Des  Moines  Bapids 
for  the  fiscal  year  ending  June  30, 1871. 

SECTION  WORK. 

From  an  application  made  on  May  23, 1870,  permission  was  granted 
to  extend  the  contract  of  Messrs.  Dull  &  Williams  to  take  effect  July 
12,  covering  the  sum  of  $250,000.  The  contractors  pushed  forward  the 
work  immediately,  and  performed  the  following  amount  of  labor  up  to 
N'ovember  9,  the  date  of  closing  the  contract :  One  and  a  half  miles 
bailing  and  draining;  124,685.70  cubic  yards  excavation  of  earth; 
80,792.90  cubic  yards  excavation  of  rock;  4,155.00  cubic  yards  embank- 
ment grading  railroad  track;  156.00  cubic  yards  labor  of  puddling; 
12,813.60  cubic  yards  face  stone  in  riprap  walls.  These  quantities  have 
been  distributed  along  the  line  of  the  canal  wherever  it  has  seemed  ne- 
cessary and  proper  in  the  eye«  of  myself,  under  the  direction  of  General 
Jt  H.  Wilson,  until  September  30, 1870,  and  since  that  time  of  yourself. 

In  July,  1870,  3,152  cubic  yards  of  embankment  were  made  on  the 
Chicago,  Burlington  and  Quincy  Bailroad,  completing  this  portion  of  the 
work,  rendered  necessarj'  by  the  lociUion  of  the  middle  lock,  and  the  rais- 
ing of  the  high  water  in  the  canal  above  the  old  grade  of  the  track,  &c. 

In  September  much  delay  was  experienced  on  aocount  of  the  sudden 
rise  in  the  river ;  however,  no  damage  was  done  to  the  work  further 
than  the  delay  occasioned,  which,  by  comparison  of  the  estimates  for 
this  month  and  the  preceding,  was  about  25  per  cent. 

On  November  1 1  direct^Hl  the  contractors  to  discontinue  the  excava- 
tion of  the  rock  and  put  the  entire  force  into  earth,  so  as  to  close,  as 
far  as  the  funds  available  would  permit,  the  gap  existing  in  the  em- 
bankment above  the  lower  lock.  This  was  accomplished,  and  no  trouble 
wa«  experienced  during  the  winter  and  spring,  a«  we  were  fortunate 
enough  to  have  a  comi)aratively  low  stage  of  water  until  the  work  re- 
commeuced  in  February-,  under  the  special  appropriation  of  $341,000,. 
made  January  18,  1871.  Approximate  estimates  were  made  daily,  in 
order  to  keep  the  work  within  the  limits  of  the  funds  available,  and 
yet  obtain  as  much  work  a«  possible.  By  this  rate  I  stopped  all  work  on 
Kovember  9^  and  found  that  I  had  really  allowed  the  contractors  to  work 
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too  long,  as  they  had  a  balance  due  them,  after  expending  the  contract 
money  of  $9,500 ;  but  there  being  other  money  available,  permission 
was  obtained  by  yon  to  settle  this  account. 

In  this  connection,  I  would  call  your  attention  to  the  utter  impossi- 
bility of  keeping  accurate  knowledge  of  each  day's  work  on  a  work  of 
this  kiud  and  magnitude,  and  this  was  the  cause  of  the  overrunning  of 
the  appropriation. 

On  January  18, 1871,  a  bill  was  signed  by  the  President,  giving  "  for 
the  completion  of  the  section-work  of  the  Des  Moines  Bapids  improve- 
ment,'' $341,000.  I  immediately  started  to  Eock  Island  to  consult  with 
you,  and  orders  were  received  soon  after  from  the  Chief  of  Engineers 
to  offer  the  fprmer  contractors,  Messrs.  Dull  &  Williams,  a  new  con- 
tract at  their  former  rates.  This  offer  was  accepted  by  them,  and  on 
January  30  they  commenced  clearing  their  track,  &c.,  for  commencing 
work.  This  was  very  tedious  on  account  of  the  large  amount  of  snow 
and  ice.  But  by  hard  work  the  first  train  of  earth-cars  was  run  down 
on  the  15th  of  February,  and  of  stone  on  the  22d.  The  new  contracts 
were  signed  and  forwarded  on  the  17th  of  February. 

From  the  commencement  of  the  work  under  the  contract,  the  follow- 
ing amount  of  work  was  performed  to  the  end  of  the  fiscal  year : 

Grubbing  and  clearing  three-fifths  of  the  whole  work;  five  and  a 
half  miles  bailiug  and  draining ;  88,100  cubic  yards  excavation  of  earth ; 
04,728  cubic  yards  excavation  of  rock ;  26,746  cubic  yards  face-stone  in 
riprap  walls. 

In  order  to  save  dissensions  and  to  guard  against  any  future  claims  that 
might  be  made  against  the  Government,  I  inserted,  by  your  permission, 
a  clause  iuto  the  contract,  that  any  stpne  or  earth  taken  from  the  prism 
of  the  canal,  although  beyond  the  limits  of  the  tlieoretical  prism,  either 
in  breadth  or  depth,  should  be  considered  and  paid  for  as  excavation, 
although  in  reality  '*  borrowed."  By  this  means  a  considerable  amoimt 
was  saved  to  the  Government,  besides  endless  trouble  and  annoyances 
to  the  engineer  in  charge. 

In  April  I  was  compelled  to  use  the  above  article  of  the  contract  in 
order  to  obtain  good  building-rock,  and  ordered  a  stratum,  or  "  ledge," 
below  the  theoretical  bottom,  to  be  opened,  and  material  obtained  for 
the  riprap. 

During  the  month  of  April  much  trouble  was  experienced  from  the 
height  of  water  in  the  river,  causing  leaks  from  the  "head  of  water" 
given  by  the  pumping  out  of  the  pits.  These  leaks  are  invariably 
through  the  rock,  or  ratlier  between  two  strata,  the  *'seam"  or  plane  of 
stratification  being  opened  by  the  blasting  necessary  for  the  rock  exca- 
vation. These  leaks  cause  no  damage  to  the  work,  with  the  exception 
of  the  delay  caused  by  them.  The  cost  falls  wholly  upon  the  contract- 
ors, falling  in  the  item  of  "bailing  and  draining,"  and  is  consequently 
one  of  the  uncertain  parts  to  be  considered  by  them  in  taking  the  work. 

On  the  18th  of  May  the  river  reached  its  maximum  stage,  and  com- 
menced receding  on  that  date.  During  this  high  stage  several  of  the 
leaks  above  mentioned  occurred  in  one  pit,  "  Stott's  Mill,"  and  compelled 
the  closing  of  the  same  for  3,650  feet.  No  delay  to  the  work  was  occa- 
sioned, as  the  entire  available  force  was  immediately  transferred  to 
another  position. 

During  the  season  of  1871  I  have  endeavored  to  push,  with  all  the 
speed  compatible  with  good  work,  the  riprap  wall  of  the  embankment, 
in  order  that  it  (the  embankment)  may  be  protected  from  the  effects  of 
the  ice  in  the  coming  winter.  In  this  I  have  succeeded,  and  have  raised 
(or  shall  have  done  so  by  August  1,  when  the  funds  will  be  exhausted) 
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the  embankment  so  as  to  have  it  safe  from  an  overflow  from  anything 
bat  nnnsaally  high  water.  I  have  also  completed  the  riprap  wall  on 
all  portions  of  the  line  where  the  embankment  was  old  and  well  settled. 
My  assistant  on  section-work  has  been  Mr.  £.  Hudson  Worrall,  civil 
engineer,  who  has  been  connected  with  the  work  since  December, 
1867.  He  is  a  most  competent  and  efficient  engineer,  and  I  am  greatly 
indebted  to  him  for  his  indefatigability  in  the  pursuit  of  his  dntiea. 
With  him  I  associated  this  spring  Mr.  A.  H.  Blaisdeli,  civil  engineer, 
a  young  but  highly  efficient  engineer. 

LOCK-WORK. 

The  contract  for  this  work  was  let  in  1868  to  Mr.  B.  Owen,  covering 
the  sum  of  $220,000,  and  the  balance  of  this  sum  which  remained  on 
hand  July  1,  1870,  was  expended  on  the  20th  of  October.  In  addition 
to  this,  he  performed  additional  labor  covering  the  sum  of  $16,361  23. 
Available  funds  being  on  hand,  x)ermission  was  asked  and  obtained  to 
pay  this  amount.  In  the  mean  time,  Mr.  Owen  refused  to  prosecute  the 
work  further  on  his  old  contract,  and  consequently  I  determined  to  em- 
ploy a  smalt  force  and  push,  by  days'  labor,  (using  Mr.  Owen's  tools,) 
the  work  necessary  to  place  the  lock  in  a  condition  to  stand  the  winter. 
This  wa«  done  by  bringing  the  masonry  of  the  lock-wall  to  a  level 
course,  laying  the  roussoiiis  of  the  filling-culvert  on  the  river  side,  and, 
this  being  completed,  covering  the  green  masonry  exposed  with  manure 
and  clay,  to  protect  it  from  the  frost.  I  also  repaired  the  coffer-dams 
and  embankments  about  the  lock,  protecting  the  portions  exposed  to  the 
action  of  the  ice,  which  often  gorges  at  this  point,  by  a  riprap  of  refuse 
stone ;  by  this  means  I  was  able  to  save  the  lower  corner  of  the  main 
coffer-dam,  which  would  inevitably  have  been  carried  away  but  for  these 
timely  precautions. 

During  the  winter  many  trifling  difficulties  were  met  and  ovdrcome ; 
the  major  part  of  these  are  not  worth  mentioning,  as  they  are  contin- 
ually arising  in  the  progress  of  the  work. 

On  March  3, 1871,  the  President  approved  the  general  appropriation 
bill,  in  which  was  the  sum  of  $250,000  for  this  work.  I  immediately 
forwarded  to  you  projects  of  operations,  with  the  necessary  copies  of 
proposed  advertisements,  &c.,  which,  meeting  with  your  approval,  you 
sent  to  Washington,  and  received  back  on  the  29th. 

In  the  mean  time  I  took  active  steps  to  reorganize  my  force  for  the 
resumption  of  the  work.  The  advertisement  called  for  bids  on  both 
middle  jind  lower  locks,  and  for  cement  at  both  places. 

I  opened  the  bids  in  your  absence.  The  following  are  abstracts  show- 
ing an  aggregate  of  all  the  bids  received  for  the  lower  and  middle  locks. 
That  for  cement  will  be  found  under  that  head : 

Lower  lock. 


Ko. 


1.. 
2.. 
3.. 
4.. 
5.. 
6.. 
7.. 
8.. 
9.. 
10.. 


Name  of  bidder. 


F.  D.  Van  Wagenen 

John  L.  Zwart 

*Ephrnim  Owen 

Kichanl  Lloyd 

Janien  M.  Rice  St.  Co 

Dull  &  W^illiama 

JamrM  Gowan 

Willard  Jfihnson 

W.  8.  Nelson 

Tlioniaa  UoUand 


Boaidence. 


Fulton,  New  York  . . 

Keokuk,  luwa 

Albany,  New  York.. 
Kock  Inland,  Illiiiois. 

Keokuk,  Iowa 

do 

Chicaso.  Illinoifl 

Fulton,  New  York. . . 

do 

Cbica^,  IlliuoU 


Amoniit. 


list.  785  oa 

103. 215  00 
113.535  00 
120,390  00 
119.225  00 

127,  tno  00 

132,500  00 

120,200  00 

143.050  00 

94.615  00 


*  Lowest  responsible  bidder. 
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Middle  lock. 


No. 


1-. 

S.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12-. 
13.. 


Name  of  bidder. 


len. 


F.  I^.  van  wageD< 

W.  F.  BuahneU .* 

Qoinn  Sc  Burke 

ifohn  McCune 

SU^eie  &.  Fletcher * , 

OwMi  &  WeUe 

Charles  Htuimons 

Bn> wncll  A  Tobie 

Richard  Llovd , 

Jamee  M.  Rioe  &  Co 

Dnll&WUliama 

^Willard  Johoson ^ 

W.S.  Kelson 


Residcuce. 


Fnlton,  New  York. . . 
Mendota,  Illinois.... 

Keokak,  Iowa 

do 

do 

do 

Chicago,  Illinois 

Kookuk.  Iowa. 

Rock  Island,  Illinois 

Xeoknk.Iowa 

do 

Fnlton,  New  York  .. 
do 


Amount. 


•113. 

aau, 

118, 
135, 
133, 
141, 
143, 
151, 
1S9, 
131, 
160. 
110, 
196, 


939  50 
000  00 
605  98 
347  00 
261  50 
885  00 
333  50 
810  40 
688  00 
814  00 
190  00 
403  30 
913  00 


*  Lowest  responsible  bidder. 

In  the  parsaauce  of  my  duty  I  found  it  neceRsary  to  reject  the  lowest 
bidder  for  the  lower  lock,  he  not  being  considered  responsible,  and 
recommended  that  the  contract  be  awarded  to  Mr.  E.  Owen,  the  original 
contractor,  as  the  **  lowest  responsible  bidder." 

The  lowest  bidder  for  the  middle  lock  was  Mr.  Willard'Johnson,  of 
Fulton,  New  York,  and  the  contract  was  awarded  to  liim. 

As  soon  as  the  approval  of  these  recommendations  was  received,'! 
gave  notice  to  the  parties  to  commence  immediately ^  this  date  was  May 
23,  the  contracts  being  executed  on  the  31st  of  the  same  month. 

Both  contractors  went  immediately  to  work.  I  give  below  the  amount 
of  work  performed  by  each,  making  no  further  remarks  than  that  the 
work  to  ^une  30  progressed  in  a  very  satisfactory  manner. 

Amount  of  work  done  by  Mr.  Owen  under  his  contract  dated  August 
15,  18G8,  during  fiscal  year  ending  June  30, 1871,  as  follows : 

Rock  excavations 7, 610, 262  cubic  yards. 

Embankment 2, 219, 000  cubic  yards. 

Surplus  stone  placed  in  base  of  riprap-wall 

above  lock-section 2, 883, 300  cubic  yards. 

Cut-stone  masonry  in  lock-walls,  (partly  done,)  1, 309, 150  cubic  yards. 
Constructing  cut-stone  masonry  in  lock-walls, 

(completing) 1, 959, 880  cubic  yards. 

Constructing  cut-stone  masonry  in  lock- walls. .  2, 349, 055  cubic  yards. 

Concrete  masonry 1, 217, 320  cubic  yards. 

Pounds,  handling    and    putting   into    work 

wrought  iron ^ 5, 857         pounds. 

Labor  of  puddling 891, 100  cubic  yards. 

Lining 1102. 3  cubic  yards. 

Pounds  lead  and  antimony 410         pounds. 

Amount  of  overwork  done  by  Mr.  Owen  during  fiscal  year  ending 
June  30,  1871,  as  follows : 

Constructing  cut-stone  masonry 1, 000, 105  cubic  yards. 

Embankment 17, 019. 08  cubic  yards. 

Amount  of  work  done  by  Mr.  Owen  under  his  contract  dated  May 
31, 1871,  during  fiscal  year  ending  June  30, 1871,  as  follows: 

Bailing  and  draining  three-fifths  of  the  whole  amount. 

Earth  excavation ^ 6.  765. 34  cubic  yards. 

Earth  embankment 6.  707. 517  cubic  yards. 

Kock  excavation 340  cubic  yards. 

Loose  stone 374. 25  cubic  yards. 

Lining 53.  33  cubic  yards. 
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Constructing  masonry, 2. 093. 373  cubic  yards. 

Constructing  masonry,    (partly  done,)    (stone 

dressing) 699. 76  cubic  yards. 

Constructing  masonry,  (completing) 270. 60  cubic  yards. 

Amount  of  work  done  by  Mr.  Johnson  under  his  contract  dated  May 
31, 1871,  during  fiscal  year  ending  June  30,  1871,  as  follows: 

Bailing  and  draining  one-half  of  the  whole  amount. 

Earth  excavations 1, 304  cubic  yards. 

Bock  excavations 2, 410  cubic  yards. 

Earth  embankment 1, 328  cubic  yards. 

Puddling : . .  833  J  cubic  yards. 

Constructing  masonry   for  lock-walls,    (partly 

done,)  (stone,  dressing) 139. 25  cubic  yards. 

STONE. 

The  contract  for  stone  was  awarded  to  Charles  G.  Case  &  Co.  on  the 
10th  June,  1809,  and  under  this  was  delivered  the  following  amount 
of  stone  during  the  fiscal  year : 

Face-atone 3, 475. 99  cubic  yards. 

Backing-stone 2,  878. 02  cubic  yards. 

This  contract  expired  on  the  26th  of  August,  1870,  and  as  more  stone 
was  immediately  required.  General  Wilson  ordered  a  canvass  of  the 
open  market,  with  the  following  result : 

Face-stone.  Backing-stone.  Bubble-stone. 

R.U.MeClonchy,  per  cubic  yard $16  60.        $9  50.         '  $9  00 

Charles  G.  Case  &  Co.,  per  cubic  yard.     13  50.  8  00.  3  00 

Consequently  $60,000  was  allotted  by  General  Wilson  for  the  pur- 
chase of  stone  from  Cbarles  G.  Case  &  Co.,  subject  to  the  same  roleSi  &c., 
as  were  contained  in  their  first  contract. 

Under  this  agreement  was  delivered  the  following  amount: 

Face-stone 2, 125. 86  cubic  yards. 

Backing-stone 2, 292. 14  cubic  yards. 

I  ordered  them  to  stop  the  delivery  of  stone  on  the  8th  of  November, 
1870,  and  the  order  was  carried  into  effect  the  same  day. 

No  further  use  for  stone  was  had  until  the  lock- work  commenced,  and 
in  order  to  prepare  for  that,  having  been  directed  to  advertise,  and  not 
to  purchnse  in  "open  market,*^  1  hauled  from  the  middle  lock  all  that 
was  auOicient  for  the  immediate  prosecution  of  the  lower  lock.  Adver- 
tisements were  made  for  stone  on  May  15,  and  oi)ened  by  me  in  your 
absence  on  June  15;  1871,  with  the  following  result: 

Stone  for  lower  lock. 


"Ko.  Name  of  bidder. 


ResidencG. 


Amount. 


1  I  F.  1).  Van  Wajronen j  Fulton,  N.Y.. 

2  '  Dull  A:  WilliaiiiH , Eeoknk,  Iowa 

3  I  *W«11h.  Tiinlnmuin  &  Co do 

4  I  "William  Hrowiiell do 


t74, 450  00 
73,t^  00 
71.400  00 
51,700  00 


Lowt'st  rcspuusible  bidders. 


In  the  mean  time  Messrs.  Wells,  Timberman  &  Co.  handed  me  a  writ- 
ten oft'er  to  furnish  stone  up  to  the  time  of  the  letting,  at  the  same  rates 
as  might  be  granted  to  the  successful  contractor. 
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This  I  forwarded  to  you  with  a  favorable  indorsement,  and  having 
been  approved  by  the  Secretary  of  War,  they  delivered,  up  to  the  16th 
of  June,  the  following  amounts : 

Face-stone 81. 60  cubic  yards. 

Backing-stone 161. 19  cubic  yards 

Kubble-stoue  for  slope- wall ...  939. 15  cubic  yards. 

All  the  quarries,  from  the  owners  of  which  bids  were  received,  were 
inspected  by  me  and  Mr.  J.  E.  Grif&th,  (late  lieutenant  United  States 
Engineers,)  one  of  the  best  judges  of  magnesian  limestone  in  this  ooun- 
try,  so  that  the  quality  of  stone  to  be  furnished  could  be  known. 

On  the  opening  of  the  bids  it  was  found  that  the  lowest  bidder, 
TVilliam  Brownell,  had  presented  a  very  informal  bid,  with  only  one 
responsible  guarantor,  and,  as  his  quarry  would  furnish  stone  that  was 
dangerous  to  use  for  our  purposes,  being  full  of  "dregs''  and  ''sand- 
holes,"  I  made  the  recommendation  that  the  contract  be  awarded  to  the 
next  lowest  bidders.  Wells,  Timberman  &  Co.  This  was  approved  by 
you,  and  afterward  by  the  Secretary  of  War.  (The  contract  was  signed 
on  the  first  day  of  July,  1871.) 

The  stone  is  of  the  best  quality  of  magnesian  limestone 'in  the  west- 
em  country,  and  is  entirely  satisfactory,  as  a  building-stone,  for  our 
purposes. 

CEMENT. 

The  contractor  for  this  article  was  James  Clark,  of  TJtica,  Illinois. 
The  cement  furnished  was  slow  in  setting,  but  only  enough  so  to  allow 
work  in  laying  stone  to  progress  without  delay.  This  contract  ran  out 
on  the  30th  day  of  September,  1870,  the  following  being  a  showing  of 
the  amount  of  cement  delivered  by  him  during  the  fiscal  year:  2,223 
casks,  300  pounds  each.  After  the  expiration  of  this  contract,  I  made 
arrangements,  with  your  consent,  to  buy  the  small  amount  necessary 
for  the  further  pursuance  of  the  work  till  frost  set  in,  in  "  open  market.'' 
Mr.  Clark  offere-d  to  furnish  at  the  following  rates :  300  pounds  in  bar- 
rels, at  $2  40 ;  300  pounds  in  sacks,  at  $2  15.  His  offer  was  accepted, 
and  we  purchased  of  him,  up  to  November  2, 1870,  64  barrels  in  sacks 
and  79  barrels  in  casks. 

On  the  recommencement  of  work  on  the  locks  it  became  necessary  to 
again  purchase  cement,  and  the  following  is  the  abstract  of  bids  opened 
on  the  29th  April,  1871 : 

Cement  for  lower  and  middle  lock. 


"So.  ]                         Name  of  bidder. 

Besidence. 

Amount. 

1     Andrew  Sabine - 

LouiBTille,  Kv 

|9S  16 

2  .  *J«ne«  Clark 

Utica.  Ill 

85  i«2 

Lowest  responsible  bidder. 


Mr.  James  Clark,  being  the  lowest  bidder,  was  awarded  the  contract| 
and  to  Jane  30,  1871,  has  furnished  the  following  amount  of  cement, 
equal  in  all  respects  to  the  quality  used  iH  1870 :  ^5  casks,  300  pounds 
each ;  113  casks  in  sacks,  300  x>ounds  each. 


CASTINGS. 


During  the  year  the  contractor,  Morris  Sellers,  has  famished  the 
entire  amount  of  castings,  completing  his  contract  on  the  19th  day  of 
May,  1871. 
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The  iron  is  of  the  finest  qaality,  one  specimen  (the  first)  bearing  a 
tensile  strain  of  21,500  poands,  while  the  secoud  specimen  required 
29,000  pounds  to  the  square  inch  to  break  it. 

Some  few  items  have  been  obtained  in  open  market  during  the  year^ 
but  not  of  sufficient  account  to  mention  in  this  report. 


PLANING. 

T|ie  contractors,  Messrs.  Copeland,  Gray  &  McClelland,  have  finished 
their  contract  during  the  past  year,  having  performed  the  following 
amount  of  work,  with  entire  satisfaction  to  myself,  up  to  the  17th  day 
of  November,  1870,  when  they  completed  their  contract:  113,390.66 
feet,  board  measure. 

TIMBEB. 

The  contract  for  timber  for  the  lock-gates  was  given,  on  the  10th  day 
of  March,  1870,  to  James  Carroll.  On  August  16th  he  completed  his 
contract,  having  furnished  of  the  finest  quality  of  white  oak  timber  the 
following  amount:  125,179.7  feet,  boar^  measure. 

For  the  completion  of  the  improvements  at  this  place  I  estimate  that 
$1,000,(K»0  will  be  necessary,  all  of  which  could  be  employed  during  the 
year  ending  June  30, 1873.  In  fact,  it  would  be  of  great  monetary  ad- 
vantage to  the  Government  if  the  necessary  funds  for  completing  the 
work  could  be  furnished  immediately,  instead  of  by  small  annual  install- 
ments. 8o  much  has  been  already  said  on  this  subject  and  on  the  ab- 
solute necessity  of  completing  the  work  immediately,  that  I  will  not 
enlarge  upon  them  in  this  report. 

In  closing  I  must  express  my  thanks  to  all  my  civil  assistants,  es- 
pecially Mr,  E.  n.  Worrell  and  Mr.  J.  E.  Griffith,  for  their  cordial  co- 
operations in  my  endeavors  to  forward  the  progress  of  the  work.    - 

The  following  is  an  abstract  of  contracts  made  during  the  fiscal  year : 


No. 

Namo  and  residence. 

Date  of  contract. 

Designation. 

Amoiuit. 

1 
*» 

3 

KphrniiTi  Owen.  Albnnv.  N.  Y 

May  31 

• 

Loxrer  lock 

Middle  look 

Cemc  nt 

•113, 535  00 

Willani  tlohiiHon.  Fulton.  N.  Y 

May  31 

110,408  30 
8.59S00 

Jamcr*  Clark,  Utica.  HI 

May  31 

Statement  of  cash  receivedy  expended^  and  remaining  on  hand  during  the 

fiscal  year  ending  June  30, 1871, 

Amount  received $494, 079  70 

Amount  expended  for  lock- work 189, 988  03 

Amount  exi)eiKled  for  section-work 405, 636  13 

Amount  expended  for  land  damages, 10, 300  60 

Whole  amount  expended 605, 923  76 

Amount  due  from  the  United  States 110, 944  06 


All  of  which  is  respectfully  submitted  by  your  most  obedient  servant, 

A.  H.  BURNHAM, 
Captain^  Corps  of  Engineers^  Brevet  Majors  U.  8.  A. 
Colonel  J.  N.  Macomb, 

Corps  of  Engineersy  U.  S.  JL.,  RocTc  Island^  Illinois. 
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H  5. 

United  States  Engineer  Office, 

Bock  lalandy  Ulinois^  September  1,  1871. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  the 
operations  for  the  year  ending  June  30, 1871,  pertaining  to  the  improve- 
ment of  the  Rock  Island  Eapids  of  the  Mississippi  River. 

Brevet  Major  Charles  J.  Allen,  captain  Corps  of  Engineers,  was  in 
local  charge  at  these  rapids,  under  the  superintendence  of  Brevet  Major 
General  J.  H.  Wilson,  United  States  Army,  and  under  him  the  work 
was  progressing  as  follows: 

OF  THE  COFFER-DAM  AT  CAMPBELL'S  CHAIN. 

The  excavation  at  this  chain  was  finished  during  the  year  ending 
June  30, 1870.  Very  little  had  been  carried  off  by  the  ice  and  high 
water,  and  it  was,  therefore,  necessary  in-  order  to  give  to  navigation  a 
clear  channel  of  at  least  200  feet  in  width  sind  4  feet  in  depth  below 
low  wat^r  of  1864,  to  remove  all  obstructions.  In  July,  chisel  and 
dredge  were  set  to  work  at  this  chain,  and  at  the  head  and  foot  of  the 
dam.  All  cribs,  portions  of  dam,  piles  of  loose  stones,  and  patches  of 
rock  n\^on  which  the  dam  had  been  resting,  were  removed,  and  thereby 
the  proper  width  ancJ  depth  of  the  channel  obtained.  That  side  of  the 
dam  running  parallel  with  the  stream  from  head  to  foot  of  dam  was 
left  standing  for  the  purpose  of  throwing  more  water  into  the  excavated 
channel,  and  to  sei^ve  as  a  guide  to  pilots.  With  the  same  intention, 
those  parts  of  the  dam  ninning  out  from  the  shore  to  the  channel, 
above  and  below,  were  left  in  their  places.  Above  the  dam  some  rock, 
broken  by  the  chisel  in  the  year  previous,  was  dredged  up,  and  also  a 
small  patch  below  the  dam  was  chiseled  and  removed  by  dredge. 

The  "  Little  Sycamore"  dam  was  also  standing,  and  this  also  had  to 
be  dredged  up,  and  the  rock  upon  which  it  rested  chiseled  off,  and  a 
clear  channel  given  to  navigation. 

At  ''Big  Sycamore"  dam  the  obstructing  cribs  at  the  head  and  side 
of  the  dam,  together  with  the  largest  portion  of  the  dam,  were  removed, 
and  a  good  entrance  to  the  channel  above  and  below  obtained  thereb}'. 

In  the  month  of  September,  chisel  and  dredge  had  finished  their  work, 
and  the  following  quantities  of  rock  were  estimated  to  have  been  re- 
moved : 

At  Campbell's  Chain 858.12  cubic  yards. 

At  Sycamore  Chain 245.18  cubic  yards. 

This  was  the  last  excavation  undertaken  by  the  firm  of  Case  &  Co. 

On  the  1st  of  October  Brevet  Major  General  J.  H.  Wilson  was  re- 
lieved from  duty  as  general  8Ui)erintendent  of  the  Rock  Island  Bapi<ls 
improvement,  and  this  office  assigned  to  your  charge.  In  the  same 
month  Brevet  Major  C.  J.'  Allen  was  transferred  to  the  office  of  General 
Kaynolds,  and  ordered  to  St.  Louis,  Missouri. 

tTuder  your  superintendence  new  bids  for  impro\ing  these  rapids  were 
received,  and  on  tBe  ICth  of  October  the  lowest  bidder,  Mr.  Elliott  Har- 
roun,  was  awarded  the  contract,  and  the  same  signed  in  the  latter  part 
of  November. 

As  the  season  had  advanced  so  much  that  the  commencement  of 
work  at  Smithes  Cliain  (the  next  important  chain)  seemed  not  advisable, 
the  improvement  of  this*chaiu  was  postponed  till  the  s[>riiig  of  1871. 
lu  the  month  of  January,  1871,  the  new  contractor,  Mr.  Elliott  Har- 
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rouiK  (lied,  and  bis  heira  and  partners  prayeil  to  be  released  from  the 
contract.  Tliis  was  granted  to  tbeni,  and  on  tbe  13th  of  May  new  ad- 
vertisements for  proposals  were  published.  On  the  19th  of  June  the 
lowest  bidder,  Mr.  J.  J.  Dull,  was  awarded  the  contract,  which  was 
signed  July  11,  1871. 

You  are  aware,  colonel,  that  the  former  contracts  were  silent  con- 
cerning tbe  payment  or  non-payment  for  the  "below-bottom''  ezcar 
ration.  This  caused  a  great  deal  of  trouble  with  the  contractors,  and  was 
a  source  of  unforeseen  expense  to  tbe  Government.  To  avoid  in  future 
similar  misunderstandings,  you  ordered  the  following  paragraph  to  be 
inserted  in  the  advertisement  for  new  proposals: 

Tho  grade  for  the  bottom  excavation  is  a  plane  4  feet  below  low  water  of  1864;  any 
ex<*avation  below  sai«l  grade,  oc<nu)ioued  by  stratification  or  carelessneBS  of  workmen, 
will  not  be  paid  for. 

According  to  this  sentence  any  controversy  will  in  future  be  removed, 
and  tbe  work  on  tbe  part  of  the  Government  be  facilitated.  In  former 
years  tbe  contractors  did  notcare  to  keep  the  plane  of  grade,  knowing 
that  tbey  would  be  paid  for  tbe  "  below- bottom '^  excavation,  but  now 
they  may  go  as  deep  as  tbey  please,  no  more  than  tbe  amount  of  rock 
found  by  careful  and  minute  measurements  and  calculations  upon  the 
plane  4  feet  below  low  water  will  be  paid  for  to  the  contractora. 

Soon  after  signing  the  contract,  Mr.  J.  J.  Dull  commenced  building  a 
cotter-dam  at  Smith's  Chain,  900  feet  by  250,  and  'excavation  in  the  pit 
is  now  in  a  fair  state  of  progress. 

At  the  present  time  a  second  cofter-dam,  at  tbe  so-called  '*  opening 
of  Smith's  Chain,"  has  been  commenced,  and  will  be  comi)leted  in  about 
one  week.  Two  chisels  are  working  on  a  patch  above  the  first-men- 
tioned cotfer-dam. 

It  is  proposed,  as  soon  as  the  work  at  Smith's  Chain  is  finished,  to 
imijrove,  before  the  close  of  navigation,  patches  between  Sycamore  and 
Smith's  Chains,  also  i)atches  near  Crab  Island  and  St.  Ijouis  Chains. 

The  engineering  work  done  by  me  and  my  assistants,  Messrs.  C  J. 
Pauli  and  C.  II.  Beiick,  was  as  follows: 

A  dispute  about  quantities  of  rock  to  be  paid  to  contractors  at  cer- 
4;ain  chains  having  arisen  between  them  and  the  Government,  a  claim 
of  tbe  (contractors.  Case  &  Co.,  is  now  pending  in  the  United  States 
Court  of  Chiims,  and  nearly  mj'  whole  time,  together  with  that  of  my 
assistants,  has  been  occui)ied  in  investigating  tbe  grounds  of  this  dis- 
pute and  reporting  upon  it. 

During  the  months  of  August  and  September,  1870,  extensive  sound- 
ings, which  your  i)redecessor  deemed  necesssiy,  were  made  for  this  in- 
vestigation. 

These  soundings  were  made — 

1.  In  the  channel  at  Duck  Creek  Chain. 

2.  In  the  upper  i)art  of  channel  at  Moline  Chain. 

3.  In  tlie  channel  at  Campbell's  Chain. 

4.  In  the  channel  at  Sycamore  Chain. 

Sonndings  were  also  taken  on  patches  above  Syc^ijnore  Chain  and  on 
Smith's  Chain  to  complete  the  maps  made  in  1807";  4,300  theodolite- 
bearings,  4,300  compass-bearings,  and  08,000  soundings  were  taken  on 
these  various  j)laces. 

The  soundings  of  Campbell's,  Moline,  Duck  Creek,  and  Sycamore 
Chains  were  platted  with  a  protractor  in  the  month  of  October  on  com- 
mon paper,  and  afterward,  during  the  winter  months,  calculatiojis  of 
bearings  and  i)lotting8  of  soundings  by  abscissas  and  ordinates  were 
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imdertaken,  together  with  a  minnte  report,  investigation,  and  various 
calculations  concerning  the  above-mentioned  dispute. 

In  the  beginning  of  June  this  work,  together  with  the  following 
maps,  was  completed : 

One  large  map  of  Smith's  Chain,  (sound-map,)  79.2  inches=l  mile, 
4|  by  6  feet. 

One  large  map  of  Smith's  Chain,  (sister-map,)  79.2  inches=l  mile, 
43  by  6  feet. 

One  large  map  of  Sycamore  Chain,  (sound-map,)  84.48  inches=l  mile, 
4  by  7  feet. 

One  large  map  of  Ca^ipbeU's  Chain,  (sound-map,)  79.2  inches=l  mile, 
4  by  7  feet. 

One  large  map  of  Duck-Creek  Chain,  (sound-map,)  84.48  inches= 
1  mile,  4|  by  7  feet. 

One  large  map  of  Sycamore  Chain,  (sound-map,)  84.48  inches=l  mile, 
4  by  7  feet. 

One  large  map  of  Campbell's  Chain,  79.2  inches=l  mile,  4  by  7  feet. 

(Last  two  on  common  paper.) 

One  map  of  Sycamore  Chain,  showing  ^^  below-bottom "  excavation, 
84.48  inches=l  mile. 

One  map  of  Campbell's  Chain,  showing  "below-bottom"  excavation, 
79.2  inches=l  mile. 

One  map  of  Duck  Creek  Chain,  showing  "below^bottom"  excavation, 
84.48  inche8=l  mile. 

One  compilation,  showing  surface  of  excavation  according  to  survey 
in  the  pit,  and  according  to  sounding-maps  at  Ave  different  chains. 

One  map  of  Sycamore  Chain,  showing  "  below-bottom"  excavation. 

One  map  of  Campbell's  Chain,  showing  "below-bottom"  excavation. 

One  map  of  Campbell's  Chain,  showing  "  below-bottom  "  excavation. 

One  map  of  Sycamore  Chain,  showing  profiles  in  the  channel. 

One  map  of  Campbell's  Chain,  showing  profiles  in  the  channel. 

One  map  showing  places  to  be  improved  for  the  final  completion  of 
the  work  at  the  rapids. 

One  general  map  of  the  Eock  Island  Kapids. 

One  field-map  of  Smith's  Chain,  79.2  inches=l  mile,  6  by  3  feet. 

One  field-map  of  patches  between  Sycamore  and  Smith's  Chains, 
84.48  inches = I  mile,  5  by  3  feet. 

One  tracing  of  the  map  of  Smith's  Chain. 

Several  sketches  attached  to  certain  reports  of  the  year  1870. 

Besides  these  maps,  the  force  of  the  office  was  engaged  in  preparing 
the  evidence  in  relation  to  certain  claims  filed  in  the  Court  of  Claims 
against  the  United  States,  a  work  which  occupied  four  months. 

All  of  which  is  respectfidly  submitted. 

E.  F.  HOFFMAN, 

Civil  Engineer  Assistant. 

Colonel  J.  N.  Macomb, 

Carps  of  Engineers,  U,  8.  A, 
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H  0. 

Preservation  of  Falls  of  St.  Anthony. 

Minneapolis,  Minnesota,  July  22, 1871. 

Colonel  :  In  aecordaiico  with  your  orders  of  tlie  14th  altimo,  I  have 
the  houi»r  to  submit  the  following  rei)ort  of  works  carried  on  by  me 
under  your  directions  for  the  i)i'e8ervation  of  the  Falls  of  St.  Anthony, 
during  the  year  ending  June  30,  1871. 

The  ]ilan  which  you  instnu^ted  nie  to  carrj'  out  was  as  follows:  To 
make  the  coffer-dam  around  the  head  of  the  St.  Anthony  Falls  tunnel- 
tight,  and  then  prtweed  to  clear  the  del)ri8  out  of  gorge  in  the  sandi^tone 
through  which  the  water  from  the  river  broke  into  the  tunnel,  the 
debris  to  be  cleared  out  to  the  bottom,  and  the  sides  sloped,  and  occasional 
transverse  channels  to  be  cut  in  the  sides  and  across  the  bottom,  and  then 
to  be  tilled  with  good  clay  and  gravel  puddled  up  to  the  limestone  ledge, 
forming  the  bed  of  the  river,  and  a  permanent  wall  of  masonry  to  be 
built  out  from  the  west  bank  of  Nicollet  Island,  commencing  at  a  x>oint 
al)ove  the  place  where  the  gorge  entered  the  sandstone,  and  across  the 
gorge  near  the  head ;  thence  along  on  the  river  side  of  the  cavity,  nearly 
parallel  with  the  westerly  side  of  Nicollet  Island,  keeping  on  the  lime- 
stone ledge,  (see  tracing  herewith ;)  to  surround  the  first  and  second 
breaches  into  the  tunnel,  and  join  on  to  Nicollet  Island  on  the  easterly 
side,  the  wall  to  be  built  above  high- water  mark,  and  the  space  between 
the  wall  and  island  to  be  filled  up  on  top  of  the  puddle  until  it  is  above 
the  toi>  of  the  wall,  and  then  to  i>e  covered  with  riprap. 

I  commenced  on  the  Dth  of  August,  1870.  From  that  time  to  the  20th 
of  September  I  worked  a  small  force,  closing  uj)  the  leakage  in  the 
coft'er-dam.  In  the  mean  time  I  was  procuring  releases  f¥om  the  St. 
Anthony  Falls  Water-Power  Company,  and  owners  of  Nicollet  Island, 
and  parties  owning  interests  in  Ilennepin  Island,  to  i>ermit  the  United 
States,  by  its  engineers  and  employes,  to  enter  upon  said'island  and  the 
banks  of  the  river  adjoining,  and  in  the  bed  of  the  river,  to  construct 
such  works  as  you  migh*t  authorize  me  to  erect,  or  any  other  works 
deemed  necessary  by  you  for  the  preservation  of  the  Falls  of  St.  Anthony, 
and  to  release  the  United  States^,  its  engineers  and  employes,  from  every 
claim  tor  damages  which  might  be  supposed  to  ensue  from  the  construc- 
tion of  aforesaid  works,  and  to  permit  the  United  States  to  have,  free 
of  cost,  all  earth  or  rock  on  said  islands  or  elsewhere,  near  the  falls, 
belonging  to  any  of  the  aforesaid  parties.  I  then  commenced  clearing 
the  debris  out  of  that  part  of  the  gorge  designated  on  the  accompanying 
plan,  (see  tracing  herewith,)  as  the  first  breach  into  the  tunnel.  I  cleared 
it  out  about  8  feet  in  deptli,  and  found  back-water  to  such  an  extent  as 
to  i)rechide  my  going  any  further  in  that  direction  till  I  had  built  a 
coft'er-dam,  to  close  the  water  away  from  the  upper  end  of  the  platform 
of  timber  which  had  been  built  as  a  temi)orary  protection  to  ke^ep  the 
water  luit  of  the  secon<l  breach  into  the  tunnel,  and  to  secure  a  chance 
to  make  a  drain  through  tln^  mass  of  rock  and  material  that  had  fallen 
down.  I  commenced  a  cotter-dam  at  the  southwesterly  angle  of  the 
coft'er-dam  already  constructed,  and  shown  on  the  plan  as  the  old  cofter- 
dam,  around  the  first  breach  into  the  tunnel,  extending  it  down  into 
the  river  nearly  parallel  with  the  westerly  bank  of  Nicollet  Island,  leav- 
ing ro{»m  enough  b(?tween  that  and  the  island  to  remove  the  limestone 
ledge  over  the  cavity  caused  by  the  washing  out  of  the  sandstone  when 
the  water  broke  through  from  the  river  into  the  tunnel,  and  also  room 
to  build  a  permanent  wall  of  masonry  outside  of  this  cavity,  as  pro- 
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vided  for  in  your  plans.  I  constructed  the  darn  of  timber  cribs,  usually 
20  feet  long,  16  feet  wide,  and  14  feet  high,  and  sunk  them  into  the 
water  by  loading  them  with  stone,  keeping  them  close  to  each  other 
while  sinking,  and  in  a  line  as  near  as  possible  in  the  strong  current  I 
had  to  contend  with.  I  extended  the  dam  down  stream  353  feet,  then 
turned  a  right  angle,  and  continued  the  dam  eastward  toward  the  St. 
Anthony  shore,  leaving  a  space  of  about  100  feet  between  my  dam  and 
the  old  St.  Anthony  dam,  for  the  water  to  flow  into  the  mill-pond  from 
the  main  channel  of  the  river,  my  dam  crossing  the  timber-platform 
over  the  second  breach,  and  inclosing  the  upi)er  end  of  it,  which  was  tiie 
part  where  the  principal  leak  occurred.  I  extended  it  in  an  easterly 
direction  1»2  feet,  thence  extending  up  stream  217  feet,  and  joining  on 
to  the  east  side  of  Nicollet  Island.  Before  I  had  fully  complett^d  this  last 
part  of  the  dam,  the  St.  Anthony  saw-mills  burned  down,  thus  removing 
the  necessity  for  drawing  water  fi^om  tli§  main  channel  of  the  river,  and 
as  they  had  to  construct  a  temporary  dam  from  the  east  of  Nicollet 
Island  to  the  St.  Anthony  shore,  thus  closing  the  water  out  from  that 
side  of  the  island,  1  continued  the  dam,  irom  the  point  where  1  turned 
to  run  Easterly,  down  166  feet  in  the  same  direction  as  the  first  part  that 
1  had  built,  and  joined  it  on  to  the  old  St.  Anthony  dam,  west  of  the 
Tuttle  shingle-mill,  removing  the  ballast  from  that  part  of  the  dam  I 
had  built  out  across  the  second  breach,  and  used  it  to  fill  the  last  sec- 
tion, extending  down  to  the  St.  Anthony  dam.  I  alSo  built  about  4 
feet  on  top  of  the  river-side  of  the  old  coflfer-dam  around  the  first  breach. 

I  completed  this  pait  of  my  work  about  the  20th  of  December,  mak- 
ing total  length  of  dam  built  887  fe^t  in  the  autumn  of  1870,  313  feet  of 
it  to  be  moved  on  account  of  change  of  programme,  caused  by  the  burn- 
ing of  the  St.  Anthony  mills,  and  topping  up  246  feet  of  old  dam.  About 
the  middle  of  April  I  commenced  and  moved  that  part  of  the  dam 
which  was  extended  across  the  second  breach,  commencing  at  the  east 
side  of  Nicollet  Island.,  and  running  down  stream  about  40  feet  east  of 
the  second  breach,  and  joining  it  to  the  old  St.  Anthony  dam,  120  feet 
east  of  where  the  dam,  built  in^the  fall  previous,  joined  it,  nyiking  430 
feet  of  dam  rebuilt  this  spring.  Total  length  of  coffer-dam,  inclosing 
first  and  second  breaches  into  the  tunnel  and  cavity  between,  1,26S 
linear  feet ;  deducting  264  feet  of  old  dam,  which  was  in  place  when  you 
took  charge  of  the  work,  leaves  1,004  lineal  feet  built,  capable  of  sus- 
taining a  head  of  water  from  12  to  16  feet.  The  dam  was  built  of  tim- 
ber-cribs sunk  in  from  6  to  12  feet  of  water,  and  well  loaded  with  broken 
stone,  planked  on  the  river  side  with  2-inch  plank.  I  built  and  rigged 
three  derricks  for  handling  stone,  and  commenced  building  the  perma- 
nent wall  around  the  upper  breach  into  the  tunnel,  commencing  on  the 
westerly  bank  of  Nicollet  Island,  above  the  gorge,  extending  out  to 
within  about  2o  feet  of  the  gorge,  leaving  a  space  across  the  gorge  till 
I  could  get  the  water  out  so  as  to  clear  it  out  from  the  bottom.  I  com- 
menced building,  and  extended  the  wall  down  on  the  westerly  side  of 
the  gorge,  extending  the  foundations  nearly  down  to  the  first  coil'er-<lam 
extending  out  from  the  westerly  bank  of  Nicollet  Island  to  the  coti'er- 
dam  on  the  outside  of  the  first  breach.  I  also  built  a  barge,  hihI  i)ur- 
chased  one  for  bringing  clay  down  the  river,  with  which  to  make  the 
puddle  for  filling  the  gorge.  I  get  the  clay  on  the  bank  of  the  river, 
about  two  miles  above  the  works.  There  were  1,100  yai*ds  of  clay  ainl 
about  the  same  amount  of  gravel  brought  down  last  fall,  using  the  clay 
to  puddle  above  the  wall  extending  out  from  the  bank  of  Nicollet 
Island  to  the  gorge,  and  using  the  gravel  to  tighten  up  the  coll'er-dam. 

I  received  your  orders  ol  April  12, 1871,  on  the  14th  instant,  and  com- 
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menced  building  the  coifer-dain  from  the  east  side  of  Nicollet  Island  to 
Join  the  old  St.  Anthony  dam  120  feet  east  of  the  i)oint  where  the  cx)fifer- 
dain  was  Joined  to  the  same  last  fall;  as  described  above.  I  then  com- 
menced cloaring  out  the  debris  from  the  gorge  at  the  place  I  had  left  to 
(TOSS  with  my  permanent  wall  of  masOnry.  My  pump  worked  well,  and 
kept  the  ])it  -clear,  and  everything  worked  favorably  till  1  had  reache<l 
within  2  IVet  of  the  bottom  of  the  gorge.  On  the  21st  of  May  a  leak  com- 
menced in  the  pit  that  I  was  excavating  for  my  wall,  in  the  soft  stratum  of 
sand  in  the  bottom  of  the  gorge,  the  water  coming  in  under  the  coffer-dam 
and  passing  through  among  the  loose  stone  in  the  bed  of  the  river  to 
such  an  extent  as  to  prevent  me  from  prosecuting  my  work  at  that  place. 
1  at  onc(»  tilled  up  the  pit  I  had  opened,  and  commenced  filling  out  on  the 
earth  enibankmeut,  inclosing  the  coffer-dam  around  the  head  of  the 
gorge,  to  close  the  leak.  The  water  was  so  diffused  passing  through 
the  broken  stone  forming  the  .bed  of  the  river,  over  which  the  coffer- 
dam an<l  embankment  were  built,  that  I  was  not  able  to  determine  the 
exact  i)la(M»  where  the  water  came  under  the  dam.  1  extended  the  em- 
bankment on  the  outride  into  the  river  and  up  stream  from  60  to  100 
feet,  letting  it  lap  over  on  the  limestone  ledge  about  35  feet.  Ou  top  of 
the  embankment  I  piled  up  broken  stone  5  feet  high,  making  a  very 
heavy,  an<l,  it  seemed  to  me,  secure  ju'otection  against  any  breaking  in  of 
water  from  I  he  river.  I  then  commenced  clearing  the  debris  out  of  a  sec- 
tion 50  fV'ct  long*  at  the  lower  end  of  the  first  breach,  intending  to  go  to 
thy  bottom  at  that  place  and  build  a  wall  of  ma^sonry  across  the  gorge, 
and  puddh*  up  a  sufiicient  distance  to  make  a  secure  dam,  then  go  back 
and  commence  at  the  head  of  the  gorge,  and  make  another  effort  to  clear 
it  out  and  put  in  my  wall  of  masonry,  having  the  above  wall  for  protec- 
tion in  case  of  accident.  After  getting  this  place  cleared  out  to  within 
about  2  f(»et  of  the  bottom,  the  water  broke  in,  coming  along  on  thebotr 
tom,  on  the  westerly  side  of  the  gorge.  1  at  once  tried  to  find  the* place 
where  the  leak  came  in  through  under  the  head  of  the  coffer-dam. 
After  hunting  about  two  days,  1  found  a  place  in  the  bed  of  the  river, 
about  20  tJL'ct  outside  of  my  embankment,  inclosing  the  coffer-dam.  The 
usual  deptli  of  the  water  in  the  river  at  that  place  was  14  feet,  while,  for 
a  space  alM)ut  3  feet  across,  the  water  was  20  feet  deep.  I  at  onc^  ran 
out  an  embankment  from  the  one  built  previously,  and,  in  closing  over 
the  d(n*p  phure,  the  leak  stopped,  so  that  there  was  much  less  water 
running  through  the  tunnel  than  at  any  pre\ious  time.  It  appears  that 
this  hak  occurred  by  the  water  coming  in  under  a  stratum  of  the  sand- 
stone under  the  embankment,  thus  preventing  the  material  in  the  em- 
bankment from  falling  in,  to  choke  up  the  place  through  which  the  water 
passed. 

1  am  now  engaged  in  clearing  out  a  place  at  the  head  of  the  gorge, 
l)re[)aring  to  go  down  and  close  it  up  at  that  place.  As  soon  as  1  can 
get  til  is  closed  successfully  against  leakage,  I  shall  push  the  work  of 
clearing  out  and  tilling  up  the  gorge  with  all  the  vigor  possible. 

1  have  a  larg<»  quantity  of  stone  ([uarriedand  dresse<l — I  estimate  suf- 
ficient to  complete  300  f€*et  of  wall ;  and  if  I  am  as  successful  as  I  hope 
to  be  in' closing  the  head  of  the  gorge  at  the  ])lace  where  1  am  now  at 
work,  1  si  I  all  be  able,  with  the  present  ap[)ropriation^  to  ])ermanently 
close  up  the  tunnel  as  far  as  the  foot  of  ^Nicollet  Island  this  season.  I 
regret  exceedingly  that  we  have  met  with  ditficulties  of  such  a  nature 
as  to  prevent  my  getting  the  gorge  closed  up  and  permanently  seale<l 
before  this. 

Notwithstanding  our  diffu!ulties  and  disappointments,  I  think  that  we 
can  congratulate  ourselves  that  the  precautious  taken  to  prevent  the  water 
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breaking  into  the  tannel,  at  the  time  the  leaks  occurred,  have  been  such 
as  to  prevent  any  damage  to  the  tannel  or  adjoining  proi}erty. 
I  remain,  very  respectfully,  your  obedient  servant,  / 

FRANKLIN  COOK, 
Engineer  in  local  charge  of  work  for  the 
preservation  of  the  Falls  of  St.  Anthony. 
Colonel  John  N.  Macomb, 

Corps  of  Engineers^  JJ.  S.  A.,  Engineer  in  charge 

of  surveys  and  improvements  of  the  Upper 

Mississippi  River j  cfcc,  Boek  Island,  Illinois. 


SUPPLEMENTARY  REPORT. 

Preservation  of  the  Falls  of  St.  Anthony. 

Minneapolis,  Minnesota,  July  22, 1871. 

Colonel  :  On  the  night  of  the  3d  of  July,  my  watchman  found  the 
tunnel  filling  with  water.  1  immediately  went  to  the  works  and  found 
the  water  coming  in  from  below  all  of  our  works ;  the  gorge  was  full  of 
water  to  the  top  of  the  ledge  forming  the  bed  of  the  river.  I  found  that 
it  came  into  the  tunnel  at  some  place  between  the  first  and  second 
breaches.  (See  the  accompanying  tracing.)  I  could  not  find  the  place 
where  the  water  came  in  from  the  river  until  about  five  o'clock  in  the 
morning.  It  was  found  running  under  the  bed-rock  in  the  river  on  the 
easterly  side  of  Nicollet  Island,  near  the  middle  of  the  channel,  imme- 
diately under  one  of  the  large  piers  that  were  put  in  for  a  coffer-dam 
by  the  St.  Anthony  Falls  Water-Power  Company  a  year  ago  last  spring, 
at  the  time  they  attempted  to  shut  the  water  out  of  the  tunnel  after  it 
had  broken  through  their  plug  at  the  foot  of  the  second  breach.  The 
pier  was  placed  in  the  river  so  that  the  upper  end  of  it  rested  on  the 
sand-rock,  and  the  down-stream  end  on*  the  lime-rock,  in  place.  After 
planking  up  the  dam  to  stop  the  water  from  passing,  itcommeinced  run- 
ning under  this  pier,  so  that  it  excavated  a  very  deep  cavity  in  the  sand- 
stone immediately  under  the  limestone. 

This  summer,  during  the  low  water  in  the  latter  part  of  June,  when 
the  saw-mills  were  running  on  the  new  St.  Anthony  dam,  they  drew 
the  water  down  in  this  part  of  the  river,  so  that  it  made  a  very  strong  cur- 
rent under  these  piers,  which,  no  doubt,  washed  deeper  into  the  exposed 
sand-rock  beneath,  thus  permitting  the  water  to  come  in  direct  contact 
with  a  very  soft  layer  in  sand-rock  strata,  which  is  usually  found  about 
13  feet  below  the  limestone,  the  water  finding  its  way  through  this  soft 
stratum  into  the  tunnel  at  Jibout  the  same  place  where  the  first  break 
from  the  westerly  side  entered.  I  at  once  collected  my  men  together, 
and  built  a  temporary  dam  from  the  head  of  Ndcollet  Island  to  Boom 
Island,  this  being  the  channel  ^lirough  which  the  water  passed  into  the 
channel  on  the  east  side  of  Nicollet  Island  and  the  St.  Anthony  mill- 
pond.  By  the  evening  of  the  same  day  I  had  completed  the  dam,  turn- 
ing all  the  water  on  the  west  side  of  the  island,  thus  leaving  the  St. 
Anthony  mill-pond  dry.  I  found  the  chasm  through  which  the  water 
had  passed  to  be  16  feet  wide  and  8  feet  deep'  from  the  ledge  to  the 
debris  in  the  bottom.  Another  new  feature  in  the  case  is,  that  at  the 
lower  end  of  the  old  tunnel  it  became  so  choked  up  with  the  debris  that 
the  water  found  its  way  through  a  new  channel  into  the  main  river, 
coming  out  under  the  ledge  about  50  feet  below  the  apron  on  the  west- 
erly side  of  Hennepin  Island. 
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In  order  to  protect  this  new  breach  from  being  washed  oat  in  case  of 
fi*eshet«  I  commenced  at  once  to  build  a  coffer-dam  oat  from  the  east- 
erly side  of  Nicollet  Island,  and  rnnuing  down  near  the  center  of  the 
channel  of  the  river,  and  joining  on  to  the  coffer-dam  which  I  bailt  this 
spring,  extending  out  trom  the  easterly  shore  of  Nicollet  Island,  inclos- 
iug  this  new  breach  into  the  tunnel.  I  expect  to  complete  it  so  as  to 
let  the  water  into  the  St.  Anthony  i)ond  next  week. 

1  remain,  very  respectfully,  your  obedient  servant, 

FKANKLIN  COOK, 
Engineer  in  charge  oftcorlcfor 
Preservation  of  the  Falls  of  iSL  Anthony, 
Colonel  John  N.  Macomb, 

Corp*  of  EngineerSy  U.  8.  A.,  Engineer  in  charge 
of  Surveys  and  Improvements  on  the  Upper 

Mississippi  River^  d;e.,  cC*c.,  Rock  Island^  Illinois. 


Rock  Island,  Illinois,  July  31, 1871. 

General:  In  Laying  before  you  this  supplemental  report  of  Mr. 
Franklin  Cook,  civil  engineer,  assistant  in  local  charge  of  the  United 
States  work  of  preser\nng  the  Falls  of  St.  Anthony,  I  would  remark  that 
at  the  urgent  re(|uest  of  the  principal  parties  at  the  Falls,  owners  of  the 
water-power,  and  others  interested  in  the  result  of  our  operations,  I 
spent  several  days  between  the  8th  and  20th  instants  in  a  careful  exam- 
ination of  the  work  as  carried  on  by  my  assistant,  and  in  considting 
with  civil  engineers  and  practical  railroad  constructors  and  others 
whom  1  was  recpiested  to  meet,  from  all  of  which  I  am  convinced  that 
we  have  thus  far  followed,  and  are  following,  the  best  plan  that  has 
been  devised  for  stopping  the  tunnel  and  preserving  the  Falls,  and  whilst 
we  have  met  with  new^  ditticulties  and  unexpected  delays,  as  reported 
to  you  in  n»y  letters  of  11th  instant  and  since,  I  still  feel  that  there  is 
ground  to  hope  for  success  in  the  critical  undertaking  intrusted  to  as. 

All  of  which  is  respectfully  submitted  by  your  obedient  servant, 

'j.  N.  MACOMB,! 
Colonel  of  Engineers^  U.  8.  A.j  Oen.  Supt.  U.  8.  work 

for  Preservation  of  Falls  of  8t.  Anthony^  cf-c,  <fec. 

Brigadier  (icnoral  A.  A.  IIUMPnREYS, 

Chiif  of  Engineers  J  U,  8.  A.,  Washington),  D.  C. 


H7. 


United  States  Engineer  Office, 

Rock  Island^  Illinois,  June  30,  1871. 

Colonel:  I  have  the  honor  to  make  the  following  report  of  work 
done  on  the  substructure  of  the  Rock  Island  bridge,  during  the  year 
ending  June  30,  1871. 

On  the  1st  of  July,  1S70,  the  work  stood  as  follows :  The  Davenport 
shore  abutuieiit  was  finished,  with  the  exception  of  the  backing  of  the 
bridge-seat.  The  island  shore  abutment  was  finished,  with  the  excep- 
tion of  a  small  i)()rtion  of  the  coping  and  backing  of  the  bridge-seat. 
A  cottVr-dam  for  the  pivot  masonry  of  the  draw-pier  was  nearly 
pumped,  and  a  cofter-dam  for  the  lower  starling  of  the  draw-pier  was 
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about  finished  ready  for  pumping.  The  embankment  for  the  Daven- 
port wagon-approach  was  nearly  finished,  and  its  slopes  were  protected 
by  a  dry  wall.  This  wall  had  not  been  carried  up  to  its  full  height,  how- 
ever, and  the  extreme  high  water  of  April,  1870,  overflowed  it,  causing 
a  sliglit  wash  in  the  embankment  and  settling  of  the  wall. 

During  the  year  the  following  work  has  been  done :  Piers  Nos.  1,  2, 
3,  4,  upper  starling,  lower  starling,  and  pivot  masonry  of  draw-pier, 
have  been  entirely  built.  The  Davenport  railroad  abutmei\t  has  been 
built  up  to  the  street  grade,  and  the  island  railroad  abutment  has  been 
entirely  built,  with  the  exception  of  the  coping  and  step-stones  ,of  the 
wing-walls.  The  dry  slope-wall  of  the  Davenport  wagon-approach  has 
been  re-laid,  and  a  slight  excavation  has  been  made  for  tbe  island 
wagon-approach. 

The  timber  protection  connecting  the  three  detached  pieces  of  ma- 
sonry of  the  draw-pier  has  been  entirely  built. 

Amount  of  masonry  laid  in  the  river-  during  the  year. 


Pier  No.  1, 512  cubic  yards 
Pier  No.  2, 685  cubic  yards 
Pier  No.  3, 539  cubic  yards 
Pier  No.  4, 647  cubic  yards 


built  by  Harvey  &  Livesey. 

built  by  Government. 

l)uilt  by  Government. 

built  by  Government. 

Upper  starling  and  rest- wall  of  draw-pier,  1,263  cubic  yards  ;  built  by 

Government  with  the  exception  of  58  cubic  yards,  built  by  Harvey 

&  Livesey. 

Lower  starling  and  rest- wall  of  draw-pier,  488  cubic  yards;  built  by 

Harvey  &  Livesey. 

Pivot  masonry  of  draw-pier,  1,010  cubic  yards;  built  by  Harvey  & 

"Livesey. 

• 
Amount  of  masonry  laid  on  land  during  the  year. 

Davenport  railroad  abutment,  347  cubic  yards;  built  by  Harvey  & 

Livesey. 
Island  railroad  abutment,  214  cubic  yards ;  built  by  Harvey  &  Livesey. 

Dry-slope  wall  laid. 
Davenport  approach,  397  yards ;  built  by  Government. 

Earth  emhanJcment. 
Davenport  approach,  996  yards ;  built  by  Government. 

Earth  excavation. 
Island  approach,  679  yards ;  made  by  Government. 

Timber  and  crib  work. 
Draw-pier,  469,360  feet  timber,  board  measure;  built  by  Government. 

Materials  received  during  the  year. 

2,118  cubic  yards  of  .stone. 

2,393  barrels  cement. 

1,104  cubic  yards  sand. 

469, 360  feet  timber,  board  measure. 

23, 160  pounds  iron  for  sheathing  piers. 
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41, 3S7  pounds  iron  for  doweling,  tie-rods,  washers,  bolts,  &c.,  for  crib 

of  draw-pier. 
276  cubic  yards  of  rubble  and  macadam  stone. 
201.3  cubic  yards  riprap  in  lower  starling  of  draw-pier. 
495.3  cubic  yards  riprap  in  upper  starling  of  draw-pier. 
696.6  total  in  starlings. 
1,668  cubic  yards  in  the  crib  of  draw. 
2,364.6  total  cubic  yards  of  riprap  in  draw-pier. 

The  contractors  for  building  the  piers,  Messrs.  Harvey  &  Livesey) 
showed  great  want  of  energj'  or  capacity  in  carrying  on  their  work,  and 
it  was  finally  found  neci^ssary  to  take  it  out  of  their  hands,  which  was 
done  on  the  8th  of  October,  1870. 

From  the  beginning  of  the  year  up  to  that  time,  they  had  put  only 
three  pieces  of  masonry  in  the  river,  viz :  Pier  No.  1,  and  the  pivot 
masonry  and  lower  starling  of  draw-pier.  On  land  they  had  partially 
built  the  two  railroad  abutments.  On  the  8th  of  October  we  took  the 
work  in  our  hands,  and  on  December  10  had  built  piers  Nos.  2,  3,  4,  and 
the  ui>per  starling  of  draw-pier,  all  of  which  stand  in  deeper  water  and 
on  much  more  difficult  foundations  than  any  the  contractors  had  built. 
A  cofit'er-dam  for  the  last  pier.  No.  ^,  was  also  constructed  and  pumped 
out,  but  owing  to  tlie  existence  of  a  thick  bed  of  boulders  and  gravel 
at  the  site  of  this  pier,  the  presence  of  which  was  not  known,  the  cof- 
fer-dam was  badly  broken  in  pumping,  and  th6  lateness  of  the  season, 
December  13,  rendered  its  abandonment  necessary.  The  river  was  fiill 
of  ice  the  next  day. 

In  order  to  facilitate  the  washing  away  of  the  dams  no  longer  needed, 
the  tie-rods  in  the  upper  stringers  were  removed  about  the  last  of  De- 
cember. 

I  hoped  and  expected  that  the  moving  ice  and  swift  current  during 
the  high  water  of  the  spring  would  carry  the  dams  away  entirely.  This 
was  especially  desirable  at  No.  5,  as  it  is  necessary  to  get  this  dam  out 
clean  before  constructing  another  one.  Unfortunately  this  dam  held 
fast,  while  most  of  the  others  were  washed  away. 

A  steaiu-dredge  is  now  at  work  removing  it,  and  I  hope  in  a  few  days 
to  coiunience  the  construction  of  the  new  one. 

About  the  time  of  taking  the  work  out  of  the  hands  of  Messrs.  Har- 
vey «&  Livesey,  they  presented  to  you  a  paper  protesting  against  your 
action,  and  making  certain  statements  about  the  work.  This  pa^wr  is 
full  of  nnsie|)resentations.  Soon  after  they  presented  to  the  Secretary 
of  War  a  petition  asking  to  be  reimbursed  in  the  sum  of  about  $240, 000, 
claiming  it  was  due  for  their  work  and  the  damage  they  ha<l  sustained 
at  the  hands  of  theCxovernment.  This  petition  was  referred  to  me,  and 
I  was  (lirecte<l  to  pn»pare  copies  of  all  papers  relating  to  the  dealings 
of  this  ofliee  with  Messrs.  Harvey  &  Livesey,  and  also  to  make  a  state- 
ment of  facts  in  the  case.  These  papers  were  made  out  and  forwanled. 

I  was  called  upon,  together  with  yourself  and  several  assistants  in 
the  ofliee,  to  give  our  ti>stimony  before  a  United  States  commissioner 
in  a  suit  which  Messrs.  Harvey  &  Livesey  had  brought  against  the 
Government  to  recover  damages. 

It  is  unnecessary  here  to  say  more  than  that  the  claims  of  Messrs. 
Harvey  &  Livesey  are  outrageous  and  unwarranted. 

RECAPITULATION. 

All  the  masonr^^  work  of  the  bridge  has  been  comj)leted,  with  the 
excei>tion  of  pier  No.  5,  and  about  3Go  cubic  yards  to  finish  the  four 
abutments. 
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The  timber  protection  of  the  draw-pier  has  been  finished,  and  also  the 
main  part  of  the  approaches. 

The  work  was  much  delayed  daring  the  year,  principally  by  the  tar- 
diness of  the  contractors,  bnt  it  was  taken  out  of  their  hands  on  the 
8th  of  October,  1870,  since  which  time  it  has  progressed  much  more 
rapidly. 

Very  respectfully,  your  most  obedient  servant, 

AMOS  STICKNEY, 
Captain  of  Engineers^  U.  S.  A. 
Colonel  J.  K  Macomb, 

Corps  of  Engineers  J  U.  8.  -4..,  Bock  Island^  Illinois. 


t 


United  States  Engineer  Office, 

Hock  ICslandy  Illinois^  August  28,  1871. 

Colonel  :  In  obedience  to  your  instructions,  I  have  the  honor  to  make 
the  following  report  upon  the  progress  made  in  the  construction  of  the 
superstructure  of  the  Rock  Island  bridge,  up  to  June  30, 1871. 

General  specifications  for  the  superstructure  of  the  bridge  having 
been  issued  in  May,  1870,  bids  were  received  for  the  same  on  the  6th 
of  Julv,  1870,  from  the  following  firms : 

Detroit  Bridge  and  Iron  Works $354, 600 

Keystone  Bridge  Company 403, 000 

L.  B.  Boomer,  Chicago <      ^02  ^qO 

Baltimore  Bridge  Company |     ^^jj'  -^^ 

C     519, 000 

KeUogg,  Clarke,  &  Co |    652^000 

[     554,'  000 

The  drawings,  strain-sheets,  statements  of  weights,  &c.,  accompany- 
ing the  bids  were  carefully  examined  and  considered,  and  a  report  made 
thereon  by  me,  recommending  the  adoption  of  the  design  as  proposed 
by  the  Baltioiore  Bridge  Company.  This  report,  together  with  one  from 
General  Warren,  to  whom  the  subject  had  been  referred,  was  sent  to 
the  Secretary  of  War,  who,  on  the  23d  of  September,  approved  of  the 
recommendation  that  the  contract  be  awarded  to  the  Baltimore  Bridge 
Company  for  $459,784.  A  contract  was  accordingly  entered  into  for 
three  spans,  one  3G6-foot  draw,  one  260-foot  span,  and  one  220-foot 
span,  that  being  about  the  amount  of  work  that  could  be  carried  on 
with  the  available  funds  then  on  hand. 

The  work  upon  the  two  fixed  spans  and  part  of  the  draw  was  carried 
on  at  Phoenixville,  Pennsylvania.  The  turn-table,  engine,  and  hydraulic 
jacks^  for  supporting  and  turning  the  draws,  were  in  course  of  construc- 
tion at  St.  Louis.  On  the  30th  of  June  all  the  iron  for  the  2r)0-f()ot  span, 
and  part  of  the  220-foot,  had  been  fabricated,  examined,  and  tested,  and 
was  then  being  shipx>ed.  The  machinery  for  the  draw  was  nearly  all 
finished. 

On  account  of  the  heavy  masses  of  material,  novel  shapes,  and  nicer 
workmanship  required  for  the  spans  of  this"  bridge,  it  has  taken  much 
longer  to  get  the  material  out  than  had  at  first  been  estimated.  The 
contract  with  the  Bridge  Company  was  accordingly  extended  until  the 
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loth  of  October,  when  it  is  expected  that  the  three  spans  mentioned 
above  will  be  completed. 

There  will  then  be  left  five  spans  (three  doable-deck,  and  two  single- 
deck)  to  be  erected.  It  is  conftdentlv  expected  that  the  entire  bridge 
will  be  finished  by  the  first  of  March,l872. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  BENYAURD, 

Captain  of  Engineers. 
Colonel  J.  N.  Macomb, 

United  States  Corps  of  Engineers^ 

General  ISuperinteiuknt  Back  Island  Bridge. 


H  8. 


Rock  Island,  Illinois,  May  15, 1871. 

General  :  I  send  to  you  to-day  by  express  a  box  containing  the  maps 
and  report  of  Mr.  Gorhaui  P.  Low,  jr.,  civil  engineer,  assistant  in  charge 
of  the  survey  for  a  ship-canal  from  Hennepin,  on  the  Illinois  River,  to 
Watcrtown,  on  the  Mississippi  River,  some  eight  miles  above  here,  show- 
ing n  length  for  the  canal  some  sixty-five  miles,  and  a  feeder  some  thirty- 
eight  miles.  This  report  was  completed  by  Air.  Low,  and  presei^ted  at 
my  oflice  during  my  absence  on  a  tour  of  duty  to  Phcenixville,  or  it  should 
have  l)een  forwarded  at  an  earlier  day. 

I  cannot  say  that  1  agree  with  Mr.  Low  in  the  conclusion  that,  incase 
of  the  construction  of  the  canal,  "the  counties  and  cities  immediately 
benefited  by  the  work  would  relieve  the  Government  fi:x)m  any  expendi- 
ture for  damages,''  but  the  great  cost  of  the  ship-canal  will  probably 
prevent  the  Government  from  immediately  undertaking  the  work, 
especially  in  view  of  the  good  water  communication  between  the  lakes 
and  the  Mississippi  by  the  Illinois  River  improvement  now  in  progress. 
That  part  of  the  report  giving  estimates  for  a  commercial  canal  between 
Hennepin  and  the  Mississippi  River  will  be  of  interest  to  the  canal 
coiiunissioners  of  the  State  of  Illinois,  and  to  that  part  of  the  com- 
munity whose  interests  would  be  promoted  by  such  a  line  of  communi- 
cation ;  and  as  the  ship-canal  survey  afibrded  the  data  for  such  an 
estimate,  I  authorized  it  to  be  appended  to  the  report  upon  the  ship- 
canal  survey. 

The  box  now  sent  by  express  contains  the  following  papers :  Mr.  Low's 
manuscript  report  to  me,  XXII  pages,  and  the  tabular  statements,  and 
six  sheets  of  maps  mentioned  in  the  report. 

All  of  which  is  respectfully  submitted  by  your  most  obedient  servant, 

J.  N.  MACO.AIB, 
Cohnel  of  Engineers^  United  States  Armif. 

Brigadier  General  A.  A.  Hl^phreys, 

Chief  of  Engineers  J  United  States  Armyy  Washifigtonj  JD.  C. 


Report  on  a  canal  route  betiveen  the  Illinois  liivdrj  near  Hennepin^  and  the  MissinHippi  Siveff 
near  liovk  hlandj  with  a  navigable  ftader  from  the  Hock  Mirer ,  at  Dixon,  April  10, 1871. 

Rock  Island,  Illinois,  April  10, 1S71. 

Colonel  :  I  hav^  the  honor  to  Hubmit  the  foHowiiic  report  upon  the  examinations 
and  surveys  of  a  route  for  a  sbip-canal  between  the  Illinois  River,  near  Henuepin,  and 
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the  Mississippi  River,  Dear  Rock  Island,  with  a  navif^able  feeder  from  the  Hock  River 
at  Dixon. 

The  party  having  taken  the  field  S€ptem)>er  5,  1870*I  took  charge  of  the  surveys  on 
the  19th  of  that  month,  by  order  of  Brevet  Major  General  Wilson,  United  Static  Army. 
Early  in  December  the  field-work  having  been  completed,  most  of  the  party  were  dis- 
charged, and  the  remainder  have  since  been  engaged  in  preparing  the  accompanying 
drawings  and  estimates.  I  was  ably  assisted  upon  the  surveys  and  office-work  by  Mr. 
All>ert  Millet,  civil  engineer,  in  charge  of  the  transit  party,  and  Mr.  Lovell  Swisher, 
ci\il  engineer,  in  charge  of  the  leveling. 

The  drawings  submitted  are  as  follows : 

Sheet  A. — Map  and  profile  of  proposed  route  from  the  Illinois  River  to  DeviPs  Slongh. 

Sheet  H. — Maj)  and  profile  of  proposed  route  from  DeviFs  Slough  to  the  Mississippi 
River. 

Sheet  C. — Map  and  profile  of  projwsed  route  for  feeder. 

Sheet  D. — General  map  of  pro}>osed  canal  and  feeder. 

Sheet  E. — Proposetl  lock  for  ship-canah 

Sheet  F. — lVo]M)«ed  lock  for  commercial  canal. 

It  will  be  observed  from,  the  maps  that  the  main  line  of  survey  differs  in  many  places 
from  the  proposed  line  of  canal.  In  such  cases  cross-sections  and  side-lev(4s  were 
taken,  sufficient  to  furnish  data  for  profiles  on  both  lines.  According  to  original  in- 
structicms  all  calculations  and  estimates  for  excavation,  locks,  &:c.,  were  to  be  based 
on  the  dimensions  recommendt^  for  the  enlarged  Illinois  and  Michigan  Canal.  I  have, 
therefore,  estimated  for  a  ship-canal  section  160  feet  in  width  at  the  water-line,  and  7 
feet  deep,  with  slopes  of  2  to  1 ;  and  for  locks  350  feet  long  and  75  feet  wide.  I  also 
submit  estimates  for  a  commercial  canal  of  smaller  dimensions.  At  various  portions  of 
the  line  it  is  pix>posed  to  reduce  the  width  of  the  ship-canal  section  in  deep  cutting  to 
100  feet  on  water-surface.  This  width  will  allow  tlie  passage  of  tows  of  barges  as 
large  as  can  enter  the  locks,  while  the  reacdies  thus  narrowed  are  not  long  enough  to 
seriously  delay  them  when  ino<iting  each  other.  The  cost  of  widening  at  any  time  will 
be  no  greater,  and  probably  less,  than  at  first  constiiiction.  The  estimates  have  been 
made  accordingly.  To  protect  the  banks  of  the  ship-canal  from  the  action  of  waves 
from  passing  steamers,  I  have  proposed  the  construction  of  low  retaining-walls,  to  be 
built  into  the  sloiu^s  and  extending  I  foot  below  and  18  inches  above  the  surface  of  the 
i*'ater,  as  being  more  economiciil  in  respect  to  material  than  riprapi>iiig.  As  such  a 
wall  would  be  built  oulv  after  the  opening  of  the  canal  to  navigation,  I  have  estimated 
it  at  ti5  per  cubic  yanl,  laid  without  cement. 

In  the  design  for  sliip-canal  locks  shown  on  sheet  E,  the  gates  are  similar  to  those 
designed  by  General  Wilson  for  the  locks  at  Keokuk.  The  water  is  admitted  into  the 
lock  through  a  valve-platform  and  archways  in  the  upper  miter-sill  wall,  and  is  dis- 
charged throngh  valve-openings  in  the  lower  gates.  A^the  transportation  of  stone 
and  other  material  to  the  sites  of  most  of  thf*  locks  will  be  very  expensive,  this  plan  of 
construction  is  proposed  as  requiring  the  smallest  amount  of  masonry.  As  a  rule,  the 
foundations  of  the  locks  will  not  be  ex]>ensive,  and  probably  only  locks  Nos.  1,  2,  and 
3  will  need  bearing-piles.  Lock-masonry  is  estimated  at  $21  per  cubic  yard.  As  the 
canal  is  designed  for  the  passage  of  steamers  of  large  size,  estimates  have  been  made 
for  swing-bridges  of  75  wet  openings,  and  placed  high  enough  to  allow  the  passage  ^ 
under  them  of  ordinary  barges  and  horses.  On  the  feeder,  no  protecting  walls,  and 
only  ordinary  bridgtjs,  have  been  e^timateil  for. 

The  eastern  division  of  the  work,  extending  from  the  Illinois  River  to  the  junction  with 
the  feeder  at  Devil's  Slough,  will  be  25.H)  miles  in  length  ;  will  contain  nineteen  locks 
of  an  aggregate  lift  of  *207  feet ;  will  re4iuire  three  railroad  and  thirteen  common  draw- 
bridges, and  sixteen  culvert4s.  It  will  be  the  most  ex|>ensive  portion  of  the  line  to  con- 
stmct,  and  is  estimated  to  cost  $5,779/277  24,  or  $22:^,483  26  per  mile. 

The  dam  across  the  Illinois  River  at  Henry,  in  process  of  construction  by  the  Stat« 
of  Illinois,  will  form  a  pool  extending  to  the  southern  terminus  of  the  Illinois  and 
Michigan  Canal.  By  reference  to  sheft  A,  it  will  be  seen  that,  starting  fnim  this  potd 
in  the  Illinois  River  opiH>site  Hennepin  with  two  locks  of  d-foot  lift  each,  the  proposed 
line  runs  across  the  bottom-land  to  the  Bureau  Valley  Mills,  where  it  crosses  the  Peoria 
branch  of  the  Chicago,  Rock  Island  an<l  l*aeific  Railroa<l,  and  contiuues  up  the  south- 
erly side  of  the  vallevs  of  Bureau  and  West  Bureau  Creeks,  a  great  i>ortiou  of  the  way 
being  under  the  blutVs  and  requiring  the  construction  of  only  one  bank.  On  the  sev- 
enth mile,  counting  fnmi  the  Illinois  River,  the  line  becomes  parallel  with  the  Chicago, 
Rock  Island  and  Pacific  Railroad,  and  continues  between  that  road  and  the  bluffs  to 
the  crossing  of  the  Chicago,  Burlington  and  Quincy  road  on  the  eighteenth  mile  and 
near  Pond  Creek  Station.  It  there  passes  under  both  roads  and  runs  over  the  summit- 
level  to  the  junction  with  the  fee<ler-line  at  Devil's  Slongh,  about  three  miles  north  of 
Sheffield.  Between  locks  Nos.  15  and  17  it  will  be  difficult  to  make  room  for  an  inde- 
pendent channel  for  Pond  Creek,  and  it  might  be  advisable  to  construct  ])ouds  and 
wein  instead  of  the  regular  canal-section,  thus  forming  a  common  channel  for  canal 
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and  creek.    A  slight  olianp^e  in  the  location  of  tho  railroad  at  this  place  wonld  sare 
uiuch  cartli-work  in  the  conntniction  <if  a  <'anal. 

The  bottoni-laiuis  of  liureaii  N^ilh-y  are  composed  of  sand  and  gravel  with  a  covering 
of  from  1  to  li  feet  of  8oil  untl  clay.  The  underlying  material  wonlil  prulmhly  give 
ready  i>a!*Hage  to  water,  and  I  have,  therefore,  endeavored  to  avoid  cntting  into  it  by 
making  tlie  upper  clay  the  ]»ottom  of  the  pn»p<»8e<l  work,  where  practicable.  The 
blntfs  are  conipt>sed  of  clay  mixed  with  Kome  gravel,  and  will  fiiniish  excellent  niate> 
rial  for  the  ctniHtruction  of  water-tight  bankM.  The  swampM  croM8e<l  n])on  the  Hunimit- 
level  have  fnnn  4  to  t^  feet  of  vegetable  soil  over  a  subritratum  of  gooil  clay.  Imme- 
diately west  of  lock  No.  11>,  and  on  the  snnniiit-level,  qnicksand  is  found  111  feet  below 
the  Hurface,  and  probably  cxiHtn  at  a)K»ut  the  name  depth  for  Home  distance  along  the 
line. 

lite  irvftmi  divifiwn  extends  from  the  junction  with  the  fcciler  to  the  MiHHi»Hippi,  near 
Wateilown,  and  In  :U).45  miles  h)ng,  nuiking  the  total  length  of  the  nuiin  canal  65.31 
miles.  It  will  reipiire  the  construction  (»f  nine  hicks,  with  an  aggregate  fall  from  the 
Huniunt  to  the  Mississippi  of  ihJ  iVet,  three  railroad  and  thirteen  common  draw-bridges, 
twelve  culverts  and  atpieduets,  and  one  dam.  The  cotit  of  the  division  is  estimated  at 
$4.42i>,r)r.(I  1:J,  or  sll-J,'>:{  (»:»  per  mile. 

From  the  Junction  the  line  runs  nearly  due  west  until  it  crosses  Mud  Creek,  near 
Annawan,  tl.MK)  feet  north  of  the  railroad.  Fnuu  this  point  several  lines  were  run. 
One,  nearly  ]»arallel  with  the  railroad,  and  intended  to  pass  through  the  town  of  Ck'n- 
esi'o,  was  tound  to  reipiire  a  long  cut  of  30  IVn't,  Wsidett  other  heavy  work,  and  was 
abandoned.  Anothta*  line,  crossing  Spring  Cix^ek  near  the  railroad  and  l>earingotf 
from  thence  towjird  (ireen  Kiver,  was  als<»  n'jecttMl.  The  route  adopted  crosses  Spring 
Creek  about  two  miles  norfli  of  the  railroa<l,  pass4?8  through  tho  cross-roads  on  the 
line  b»'tw«ren  se<-tions  V\  and  14,  (Jenewo  Township,  and  joins  the  valley  f»f  Green  River 
near  tin*  covered  bridge.  A  nnu'e  direct  line  between  the  junction  and  this  )Miint  wonld 
place  the  canal  tiM>  low  to  easily  cross  Mud  Creek  and  other  streams  tlowiug  into  Green 
Kiver  from  the  south.  From  the  covered  bridge  the  canal  wimld  continue  down  the 
valley,  lying  most  of  the  way  under  the  low  blutfs  and  l>ecomiug  parallel  with  the 
railroad  at  the  fit'ty-fourth  mile;  then  jiassing  through  the  town  of  Mount  Oakley  it 
wcmld  cross  Careen  Jliver  on  an  atpunluet  *2<Mj  fe^t  long,  run  through  a  deep  cut  at 
ColoYUi  and  encounter  Kock  Kiver  at  the  sixtieth  mile.  It  is  here  pi-o})os(Hl  to  raise  the 
wat.»r  of  that  rivrr  7  feet  by  a  dam  jdaced  a  short  distance  above  the  railroad  bridg^, 
ard  to  eonneet  the  canal  by  a  lock  with  the  pool  thus  formed.  From  here  the  line  of 
canal  will  hi*  almost  direet  to  the  Mississippi  Kiver  near  Watertown,  live  miles  above 
Moline  and  eight  miles  above  tln^  city  of  Kock  Islaml.  Another  rjuite  Iwtween  this 
point  and  the  Mississi]»pi  is  naturally  ]>resented  in  Kock  Kiver  itself.  In  this  connec- 
ti<ui  I  would  n-ft^'to  tlie  maps  and  rej^ort  of  the  survey  of  I^>ck  Kiver,  made  in  the  fall 
of  1H(W  by  .Jauu\s  Worrall,  civil  engineer,  under  the  direction  of  General  Wilson. 
By  a<lopting  this  routi',  the  dam  above  the  railroad  bridge  would  be  supersexled  by  one 
coiTes]>onding  to  dam  No.  '21  of  the  proi)os<rd  K(H'k  Kiver  improvement,  which  would 
l>e  located  about  half  a  mile  below  the  mouth  of  Green  Kiver.  The  estimated  cost  of 
that  portion  of  the  Kock  Kiver  im]»rovement  extending  from  the  railroad  bridge  at 
Colona  to  the  i-ity  of  Kock  Island,  and  jjrovided  with  loeks  !.'»(►  feet  long  and  Itt)  feet 
wide.  is.  iH'r-onling  to  the  above-mentioned  report,  ^iKhi,2f*3  45.  The  estiuuited  cost  of 
a  cros«-i  lit  eanal  brtweiMi  Ko<'k  Kiver  at  the  railroad  bridge  and  the  Mississi]))u  near 
Watertown,  ami  having  loeks  3.">U  iVvi  long  and  75  fi*et  wider,  is,  by  my  estimate, 
^7iUU)r..  An  examination  of  the  iu"i<!es  upon  which  tho  Kock  IJiver  estiniateis  were 
based,  sIiowk  that  at  ]»resent  rates  tho  total  would  be  scmiewliatless.  Hut  there  would 
still  be  a  larg«'  margin  in  favor  of  tin*  cross-cut  canal  when  it  is  consid(>red  thiit  tho 
estimat«s  by  that  route  an?  tor  h>cks  of  ovrr  four  times  the  capacity  of  thos«*  pr<i][N>sed 
for  th«'  other  line.  I  therefore  frit  justilied  in  ni'glectiug  to  makt^  an  instrumental 
sun'ey  and  detailed  estimati*  of  the  Kock  Kiver  nmte. 

For  the  '<up]ily  of  the  canal  it  will  be  necessary  to  bring  water  from  the  Rock  River 
at  Dixon  to  the  summit-level  north  of  Shellit^ld.  The  amount  of  water  flowing  in 
Bureau  Creek  was,  at  the  time  of  the  survey,  n<>t  more  than  50  cubic  feet  per  se-cond 
at  any  avail.ibh'  point,  and  West  Hureau  Creek  was  nearly  dry. 

On  the  eleventUniile  water  could  be  admitted  from  Bureau  Creek,  but  as  tho  chief 
demaiKl  is  at  the  summit-level,  the  lockages  and  leakage  of  the  gates  at  that  level 
wouhl  proli;ibly  supply  all  the  lower  reaches.  Tho  length  <>f  the  main  cainil  between 
the  Illinois  and  I  Jock  Iiivei-s.  or  that  portion  t<»  be  be  supplied  through  the  feeder,  will 
be  sixty  niilfs.  The  length  of  tho  feeder  will  be  :\*^.l\l  miles,  making  a  total  of  about 
niuery-ei«:ht  miles.  The  lo^s  from  eva]n)ratio!i  and  leakage  I  assume  at  *2.5  cubic  feet 
per  second  per  mih*.  or  iilf)  cubic  feet  per  s«'cond  total  loss.  Assuming  the  number  ot 
passages  over  the  Nnmmit-level  as  ninety  in  twenty-four  horn's,  C(»rresponding  to  one 
huudnMl  and  eiu;hty  hx.-kages,  ti5<)  cubic  feet  per  serond  will  be  required  to  supply  the 
locks,  niakiiig  the  total  demand  for  the  canal  and  feeder  iH)l  cubic  fe«'t  per  second. 

We  wen-  tortunate  in  making  a  careful  nieasui'enu>nt  of  the  amount  of  water  flow- 
ing in  the  Kock  Kiver  at  a  time,  October  11,  lf?70,  when,  according  to  the  residents  of 
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xhat  city,  the  river  wa*  at  ite  lowest  known  stanje.  The  amount  of  wat^r  at  that  date 
was  foiuifl  to  be  2,44i)  cnhic  feet  per  Hecond,  which,  nnchT  the  present  available  head  of 
7  feet,  jjives,  theoretically,  1,943  horse-power.  To  economize  earth-work  npon  the 
feeder  line  and  Humoiit-level,  it  will  be  advisable  to  raise  the  crest  of  Dixon  Dam  2 
feet,  thns  incre:wing  the  head  of  water  to  9  feet.  After  deductiu|r  iK)l  cubic  feet  per 
second  for  the  canal,  there  will  be  available  for  mauufacturinf^  ])urpose^  in  the  drye»t 
times  1,545  cubic  feet,  or  1,578  ho^^«^-power  under  the  9-foot  head.  The  loss  of  jJoVer 
at  this  ]miiit,  aft<*r  allowing  for  tli<»  increa.sed  hf^ij^ht  of  dam,  will  be  equal  to3(>5  horse- 
power, or  lJ^.8  per  cent,  of  that  at  ]>n*sent  availal>le.  'J'he  loss  at  Stcrliuj^  not  being 
conipensated  for  by  a  hij^her  clam,  will  be  equal  to  30.8  per  cent,  of  the  i)resent  power. 

The  dimensions  of  the  ft^eder  section  recommended  and  estimated  upon  are,  140  feet 
in  width  at  the  water-surface,  11*2  feet  on  tho  bottom,  and  7  feet  di»ep,  giving  an  area 
of  SS2  feet  and  calling  for  a  velocity  of  nearly  1.1  foot  per  secoiul  to  pass  the  necessary 
supply.  The  slope  given  to  the  bottom  of  the  fe«'der,  as  shown  on  the  profile,  is  a  little 
over  one-tenth  of  a  fm)t  to  the  mile,  or  4  fe<;t  in  thirty-eight  miles.  The  banks,  both 
for  the  main  canal  and  feeder,  are  to  bo  built  3  feet  above  the  surface  of  the  water,  and 
t4>  be  12  feet  wide  on  tow-path,  and  7  feet  wide  on  berm.  It  is  i)ropose<l  that  the 
head-gates  and  guard-locks  at  Dixon  bo  placed  at  the  lower  end  of  the  wat^r-power 
canal,  which  would  require  enlargement.  From  thence  the  feeder  would  be  located 
near  the  left  bank  of  Kock  Kiver  for  10.5  miles,  at  which  <listauce,  1.75  miles  beyond 
the  cn»ssing  of  the  Chicago  and  Northwestern  Kailroad,  it  leaves  the  valley  of  the  river 
and  takes  a  scmtherly  course  across  the  ]>rairies.  For  a  great  portion  of  the  way  in 
Rock  River  Valley,  the  construction  of  only  one  bank  will  be  necessary. 

Four  miles  from  Dixon  the  river  takes  an  ai)i*upt  turn  under  a  steep  ledge  of  rock, 
and  the  work  at  this  point  will  be  expensive  and  recpiire  considerable  protection. 

Guard-gates  and  a  waste-weir  have  been  estimated  for  at  the  crwk  crossed  on  the 
tenth  mile.  After  leaving  K(K>k  River  the  general  direction  of  the  line  N  somewhat 
south  of  west,  and  requires  no  cutting  of  more  than  17  feet  until  just  beyond  the 
twenty-sixth  mile,  when  it  cuts  through  a  narrow  ridge  30  feet  above  grade.  Imme- 
diately before  reaching  this  )H)int,  and  on  the  twenty-fifth  mile,  the  bottom  of  the 
canal  will  be  from  3  to  7  feet  above  the  level  of  the  inarch.  From  the  twenty-sixth 
mile  the  course  is  nearly  straight  to  New  IJedford.  where  Green  River  will  be  crossed 
on  ail  aqueduct  200  feet  long  and  13  feet  above  the  low-water  level.  The  fall  in  this 
river  between  this  point  and  the  covered  bridge  north  of  Genes«<o  is  35.5  feet,  lietween 
New  BtHlfonI  an«l  the  junction  considerable  earth-work  will  be  required.  The  very 
long  slopes  of  the  ground  lying  between  Rock  River  and  the  junction  make  it  impos- 
sible to  select  the  best  route  V>y  reconnaissance,  and  it  would  be  necessary  to  run  sev- 
eral lines  before  a  final  location  could  be  made.  The  latenesH  of  the  seitson  i)revented 
any  such  examination,  but  in  case  of  future  action  I  would  recommend  that  between 
the  twenty-third  and  twenty-ninth  miles,  and  between  the  thirty  second  and  thirly- 
f(»urth,  surveys  be  made  west  of  the  line  sliowu  upon  the  mapH. 

The  material  found  upcm  the  line  is  mostly  <;lay  and  soil,  the  ridges  being  composed 
of  sand.  No  protecting  wall  has  been  estimated  for  <m  this  ]>ortion  of  the  work.*  The 
feeder  will  be  '.{ri.VZ  miles  in  Iciigth,  will  reipiire  two  railroad  and  fourteen  common 
bridges,  eight  culverts  and  a(jU(Mlucts,  one  guard-lock,  two  waste-weirs,  and  the  rais- 
ing of  Dixon  Dam,  and  will  cost  s*2,270,H49  90,  or  $59,571  08  per  mile. 

The  estimafcted  cost  of  the  whole  work  apjtears  from  the  following  summary: 

Easteni  division 25..%  miles ^5,779,277  24 

Western  clivision 39.  45  miles 4,  429, 506  13 

Feeder  division 38.12  miles 2,270,849  90 

Total 103.43  mile^ 12,479,H93  27 


The  detail  Is  of  the  above-  are  given  in  the  tabular  estimate  for  shij>-canal  accompany- 
ing this  re])ort. 

Ijocksof  the  size  contemplated  would  admit  a  steamer  and  tows  of  barges  capable  of 
carrying  2,000  tons. 

The  supply  of  water  calculatotl  upon  will  be  sullicitMit  for  om*  hundred  and  eighty 
lockages  p«?r  day  under  the  im)st  favoral»le  cireuiustauccs,  that  is,  with  an  equal 
amount  of  travel  each  way,  and  the  locks  always  full  to  (hvsceudiu^  and  empty  to 
ascending  boats.  -With  the  travel  in  one  diriM-tion  only,  the  sup]»ly  of  water  would 
limit  the  number  of  lockages  to  ninety  per  day.  Neither  ot"  these  extremes  is  to  be 
ex]>ecte<l  in  practice,  and  taking  the  mean  of  the  two  cases,  the  number  of  possible 
IcK'kagiis  can  safely  )»e  couiitod  at  TC).  This  would  corn^s|»ond  to  sixty-seven  j)«uss;iges 
over  the  Buuimit  level  whi<;li,at  2,000  tons  each,  will  give  a  capacity  of  131,000  t.<»ns  in 
twenty-four  hours.  Should  the  travel  be  wholly  in  one  direction,  this  would  be 
re<luced  to  90,(K)0  t^ns  per  day.  ShouM  more  tiian  om*  hundred  ajid  eiLchty  locks  full 
l>er  day  be  utted,  the  level  of  th«  water  iu  the  summit-level  wouM  be  loweretl  and  the 
velocity  in  the  feeder  be  increased. 

20e    . 
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The  object ion8  to  the  construction  of  a  canal  of  tlio  size  contemplated  in  the  fore- 
going portion  of  thiH  re{K»rt  are,  it8  innneiiHe.  cost,  the  interoHt  ou  wliich,  at  6  per  cent.^ 
voiild  amount  to  |74H,7r<l  GO  per  annum  ;  the  hir>;e  amount  of  water  to  t>e  taken  fcoat 
Rock  River,  to  the  injury  of  the  nuuiufacturin^  interests;  the  quantity  of  water  nece*- 
sary  to  the  lockage  of  boats  shouhl  they  ]in'wnt  themselves  singly,  or  in  small  towB; 
and  the  ex^MMiHo  of  tending  and  keeping  in  repair  a  work  of  such  magnitude. 

The  pro]M)Hed  enlargement  of  the  lllinoiH  and  Michigan  Canal,  and  the  look  and  dam 
in  course  of  couHt ruction  in  the  Illinriis  Kivcr,  contenii>Iat4's  the  passage  of  iron-elad 
gun-h<iats  between  the  Gulf  and  the  lakes;  but  since  Iwmts  suitable  for  use  on  the  Gulf 
and  lakes  would  be  unfit  fiu*  tlx*  Vppcr  Mississipiii,  it  is  inferred  that  this  project  is  for 
commercial  ]>urpost>s  <inly.  This  Iteing  the  case,  a  snuiller  canal  would  probably  be 
better  suited  to  tht;  situation,  both  from  its  reduced  eost  and  the  smaller  amount  of 
water  rejpiired  by  if. 

The  faets  in  relation  to  the  large  canal  having  been  brought  to  your  notice,  you  ver- 
bally directed  mr  to  report  and  estimate  upon  a  canal  of  suniller  s(?ction.  I  have, 
therefore,  proj»os«'d  a  canal  sretiou  <H>  fert  wide  at  the  water-line,  and  (5  fret  dee]*,  and 
having  slopes  of  M  to  1,  with  loeUs  !.')(•  fe«-t  in  length  an<l  21  f«Tt  in  width,  'fhese 
dimensions  eorn-spond  to  those  adopted  by  J.  O.  Mudnutt,  civil  engineer,  in  his  esti- 
mates for  a  f.-iii.'il  over  nearlv  the  >anic  route,  based  upon  survevs  made  in  the  summer 
of  IHIKI. 

The  line  ri'<onniu'nded  for  this  work  corresponds  nearly  with  that  sh<»wn  upon  the 
maps  tor  the  larger  canal,  and  the  elevation  of  its  water-surface  anil  bottom  are  indi- 
cated by  broken  and  dotted  lin<'s  upon  the  protile.  l.'pon  tin*  nuiin  ]K»rti(Ui  the  bottom 
of  the  channel  corresponds  >\  it h  that  before  proposed,  making  its  water-line  I  foot 
lower.  C'omiMtsite  locks  have  been  estimated  for,  and  in  number,  l(K.'atiou,  and  lift  are- 
similar  to  thoM'  already  enumerated.  No  swing-bridges,  or  inside  i»n»tecting  walls 
will  be  necessary.  The  amount  of  water  re«inired  for  this  canal  is  estimatt'd  as  tullows: 
Fc»r  evaporation  and  leakage.  l.:>;»  cubic  teet  ])er  nnla  per  si'cond,  or  lliU  cubic  feet  per 
second  tor  canal  and  feeder;  Ibr  two  hundred  lockages  in  twenty-four  hours,  87  cubic 
feet  per  second,  making  a  total  tleniand  from  Ifock  River  at  I>ixon  of  *il7  cubic  ftHrt 
per  second.  With  a  feeder  TiO  feet  wide  and  t>  feet  <li'e]>.  with  slopes  of  2  to  1,  the  sec- 
tional area  will  b«' •J'i'^  s(|Uare  feet,  and  the  velocity  required  to  the  above  r|uantity 
O.IC)  feet  per  secoml.  T«i  obtain  this  velocity  tlir«)ngh  the  above  section,  it  will  l»e 
ncci'ssary  to  give  to  the  bottom  of  the  fe«Mler  an  inclination  ()f  U.K)  feet  to  the  mile,  or 
<>  feet  fall  from  Dixon  to  the  junction  with  the  main  liiH'. 

The  eastern  division,  fioni  the  lllinnis  liiver  to  the  fci'der,  is  estinmted  to  cost 
Sl,"l()7,*J<^i  44.  or  ?N)(),7!Ui  :i7  j>er  niih'.  The  we>iern  division,  from  the  feeder  to  the 
Wissishippi.  Nl,4'Jl>.7u^  r.ii,  or  s:;<;.'jn  «>:»,  p4>r  mile.  Tlu'  f.-eder.  s!,0(hj,.rlll  70.  or  s2«3,:VKj  71 
per  mile,  making  the  total  tor  the  whole  work  .s:i,!*lU».7'J'^  <»4.  or  5'S'>''^i*70  6iJ  less  than 
for  th<>  larger  canal.  A  taliuiar  di'tailetl  stat«-ment  of  this  estimate  acc<nn)ianie9  this 
rei>orf.  Tin- surveys  ^^  ere  made  \>  holly  for  the  ]inrpose  of  locating  a  canal  \V)0  feet 
wide,  and  the  narrower  section  would  probably  admit  of  following  the  blutfs  more 
cleselv  and  thus  ell'ect  a  lar^je  sjiviiiir  of  earth-work. 

The  locks  pro)tos<-d  lor  this  woik  will  admit  hoats  of  a  capa«-ity  of 'Jr-o  tons.  At 
thriM-  locksliill  to  a  boat,  l^'.it'iO  tons  <ould  Iw  jiassed  daily. 

Frei;;lit  <ould  be  broMght  in  tows  fioin  jioints  on  the  rpp«'r  Mississijipi  tt»  the  canal, 
aiid  then  by  hoi>e-po\\er  through  this  caii.il  to  the  Illinois  Kiver,  and  through  the 
Illinois  and  Mu  hit;:in  Canal  to  Chicago  xvithont  breaking  bulk.  I  have  not  considernl 
it  any  part  oliny  duties  to  report  npnii  tin-  c(»niniercial  advantages  of  this  pn)jeet,  nor 
have  I  at  hand  suflicunt  data  for  the  piii-))o.se.  ]  have  entleavoied  to  make  the  esti- 
nnite  sutlicientlv  high,  and  am  of  the  o|»inion  that  the  amount  stated  above  would  fully 
cover  the  co^i  cd"  «tnislniction.  The  amount  of  earth-work  would  ]irobably  be  some- 
what nMhn-ed  upon  a  liiial  loeatio!i.  Noestiniate  has  been  niadi*  f»r  land  damages,  buc 
it  is  presumed  that  the  c<»nnties  and  ciiies  inimediatelv  beiielitcd  bv  the  work  would 
^che^e  the  (lovernnient  fr«»m  any  e.\]»endi(nre  under  that  head. 

Vel  N    Jespectlullv.  N  oiU   obedient   serxaul, 

*(;OKIlAM  p.  IA)\V,  .hi., 
C<d«»nel  .John  X.  Mxcomu. 


APPENDIX  I  (1.) 


ori'icK  \\'i:s'n:!:.\  JJivku  hinjovioiKMs, 

*S  .  Louis,  Mi.ss<uin\  Jul}/  lis,  1871.  T 

(IrNKKAL:  In  (('iniiliiiiscr  wilb  the  Kgiiliitioiis,  1  have  tlio  lioiior  to 
8iil)init  this  my  iiiiimal  U'lnut  of  dpciatioiis  iijioii  'Mlit*  iiiii»ruvi'DieiJt  ot- 
the  Mi.s.sisJsipiH,  ^Missouii,  aii«l  Aikmisa.s  lii\(*is." 
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On  the  12th  of  July,  1870, 1  reported  in  Cincinnati,  nnder  orders  to 
relieve  Colonel  J.  N.  Macomb,  Corps  of  Engineers,  of  the  duties  under  his 
charge,  and  to  remove  the  office  to  this  city.  Colonel  Macomb  had,  pre- 
▼ioiis  to  my  relieving  him,  completed  the  surveys  x)reviou8ly  under  his 
charge,  the  only  duty  in  progress  at  the  time  being  the  improvement 
of  the  Mississippi,  Missouri,  and  Arkansas  llivers,  for  the  prosecution 
of  which  a  fleet  of  four  snag-boats  and  one  dredge-boat  were  turned 
over  to  me. 

These  boats  were  all,  at  that  time,  lying  at  Mound  City,  Illinois,  where 
they  were  undergoing  extensive  and  thorough  re[)airs,  which  were  nearly 
completed.  1  at  once  visited  Mound  City  and  inspected  the  fleet,  gave 
instructions  for  at  once  taking  the  field,  and  then  returned  to  Cincinnati, 
receipted  to  Cohmel  Macomb  for  the  funds  and  property  belonging  to 
the  work,  made  arrangements  for  sliipi)ing  the  oflice  Records  and  furni- 
ture to  this  city,  then  came  here  and  made  preparations  for  oi)ening  an 
office  as  directed. 

Field  operations  had  been  conducted,  for  some  time  i)reviously,  under 
the  direction  of  Captain  C  K.  Suter,  Corps  of  Engineers,  under  whose 
immediate  charge  the  repairs  and  improvements  of  the  several  boats 
had  been  in  i)rogress.  I  found  all  the  boats  were  being  put  in  splendid 
order,  and  I  receii)ted  to  Colonel  Macomb  for  Ave  boats  better  litted  for 
the  duty  for  which  they  were  designed  than  any  which  had  ever  been 
in  use. 

I  availed  myself  of  tj/e  experience  of  Captain  Suter  in  getting  the 
fleet  started,  and  under  his  immediate  direction  the  whole  fleet  was 
under  way  by  the  2.Sth  of  Jul}',  their  destination  being  the  Mississippi 
River,  above  this  city,  and  the  ^lissouri  iioni  Omaha  to  its  mouth. 

OPERATIONS   IX   THE   MISSOURI   KIVEU. 

The  fields  first  assigned  to  the  several  snag-boats  were  as  follows: 

The  8.  Thayer,  between  Omaha  and  8t.  Joseph. 

The  Jt.  E.  De  Jvussy,  between  8t.  Joseph  and  Lexington. 

The  S.  II.  Long,  between  Lexington  and  Eureka. 

The  J.  J.  Abert,  between  Eureka  and  the  moutli  of  the  river. 

Under  date  of  August  (J,  ISTO,  1  was  ordered  by  the  Department  to 
dispatch  a  snag-boat  at  onc'e  to  White  liiver.  This  order  rendered  a 
change  of  prograinme  necessary.  The  Ji.  E.  De  IJussy,  not  having  yet 
reached  her  field  of  operations,  was  withdrawn  from  the  Missouri  and 
sent  to  White  Hiver ;  lhe8.  Thayer  was  withdrawn  from  above  St.  Joseph 
and  assigned  to  the  Missouri  between  Lexington  and  St.  Josej)!!,  thus 
preventing  any  work  above  St.  Jose[>Ji. 

On  the  I4th  of  August,  the  dredge-boat  Octavia,  after  having  been 
u]>  the  Mississippi  as  far  as  Keokuk  and  deepened  all  the  bars  between 
this  city  and  that  point,  went  into  the  Missouri  to  aid  the  snag-boats  in 
their  oiHTations,  and  to  provide  against  the  danger  of  their  being  caught 
in  tliis  stream  l)y  low  water  and  tiius  reii<lered  unavailable  for  service 
in  the  lower  rivers. 

Operations  were  continued  in  the  Missouri  until  the  1st  of  Xov<'niber, 
when  the  several  boats  were  withdrawr  and  assigned  to  duty  in  the 
Ix>wer  Mississippi  and  Arkansas  IJivers. 

The  details  ot  operations  in  the  Missouri  are. included  in  th(»  table  of 
work  done,  herewith  submitted,  marked  A.  Such  a  table,  however, 
gives  little  idea  of  the  benetit  (conferred  u})on  connnerce,  nor  (*an  this 
be  fully  ajipreciati'd  by  any  exc(*pting  those  iinniediately  interested  in  navi- 
gation.     Eour  yeArs  ago,  or  beloie  the   snag-buats  commenced   their 
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opcTutions,  the  iiavi«jrjitiou  of  the  Missouri  was  so  dan^irerouR  that  boats 
did  not  attt'inpt  to  run  at  ni^ht ;  now  they  always  do  so.  This  change 
has  been  brought  about  entirely  by  the  operations  of  the  snag-boat. 
The  savin^j:  in  time  in  a  round  trip  from  this  eity  to  Saint  Joseph  and 
return  eannot  be  estinjated  at  less  than  four  days,  or  in  money  at  less 
than  J?  1,000.  Then*  is  of  course  a  projjortionate  saving  on  shorter  trips, 
and  as  not  less  than  two  boats  daily  leave  this  eity  for  the  Missouri 
IlivtM-  during  the  season  of  navigation,  it  will  be  soen  that,  in  ruuuing- 
expenses  alone,  a  brncfit  has  Iuhmi  (conferred  uijon  the  commeree  of  this 
one  stream  far  <»xeoeding  the  amount  of  the  total  appropriation  for  the 
three  rivers.  To  the  saving  in  running  expenses  we  must  also  add  the 
saving  in  risk,  ov  rate  of  insurance,  to  form  an  estimate  of  the  real  bene- 
tit  conferred.  The  saving  in  the  ex])ense  of  running  boats  on  the  river 
does  not  benefit  the  owners  only;  com])etition  at  once  brings  about  a 
corresponding  redliction  in  the  rates  of  freight,  so  that  the  saving  inures 
directly  to  the  benefit  of  shipper  and  ])roducer. 

It  is  very  Tiesirable  that  the  snag-boats  should  l)e  al)le  to  take  advan- 
tage of  the  annual  spring  rise  to  get  into  the  Missouri  River,  and  be  on 
hand  to  commence  work  as  soon  as  the  stream  is  low  enough.  To  do  so 
they  should  be  ready  to  start  for  the  held  by  the  1st  of  April.  Thej 
should  extend  their  Held  of  o])erations  at  least  as  far  as  Sioux  City. 
To  clear  the  stream  of  the  annual  deposit  of  snags  and  logs  would  ix^qnire 
about  six  months'  work.  .My  estimate  lor  this  duty  is  therefore  aB 
follows : 

Kunning-expenses  of  four  snag-boats,  six  months  each,  in  all  twenty- 
four  months,  including  iu-oi)ortionate  amount  of  repairs,  at  >$.j,000  i>er 
month,  *  11*0,000. 

OPKIIATIONS   IN   THE   MLSSISSIPPI   RIVER. 

The  dredge  boat  Octavia  left  this  city  for  the  lJp])er  Mississippi  on 
the  'M  of  August,  and  i)roceeded  up  the  Mississippi  to  Keokuk.  She 
dredged  tin*  channel  at  the  following  points: 

Piasan  r>ar,  four  miles  above  Alton;  JT'at  Island,  thirty-live  miles 
above  Alton;  \V«)rtliington  Point:  Armstrong's  Landing,  four  miles 
above  IIannil)al;  Scott's  Landing,  five  mih»s  above  L(misiana  ;  Thomases 
Chute;  Two  branches  Island,  and  left  the  stream  in  good  navigable  con- 
dition. 

The  shoals  in  the  ^lississip[)i  Uiver  being  comi)osed  of  light  shifting 
sand,  it  is  not  exi)ected  that  the  dredging  done  will  be  a  permanent 
benefit.  The  next  ris(»  in  the  river  washes  in  the  sand  and  leaves  the 
channel  in  about  the  condition  it  was  when  the  dredging  commenced. 
The  only  remedy  for  this  is  to  keep  a  boat  at  all  times  ready  for  service- 
watching  the  changes  in  the  stream — and  as  soon  as  the  shoals  begin  to 
obstruct  navigation,  to  have  them  visited,  and,  by  means  of  the  dredge, 
conduct  the  water  into  a  single  <*hannel  of  sufllcient  depth  for  the  pur- 
]>oses  of  commerce.  This  will  be  required  as  far  down  as  the  mouth  of 
the  Ohio,  ami  it  is  doubtful  if  a  single  boat  will  be  able  to  accomplish 
the  work.  This  question  will  be  tested  the  ]>resent  season,  as  it  is  pro- 
posed to  kec])  the  Octavia  at  work  between  Keokuk  and  Cairo  as  long 
as  the  limite<l  aj)proi)riati()n  will  admit.  To  do  so  throughout  the  year 
would  require  an  appropriation  of  J?i>0,000  for  this  work  alone. 

On  leaving  the  Missouri  lliver  the  snag  boat  J.  »L  Abert  was  assigned 
to  that  ])ortion  of  the  Mississipj)!  between  the  mouth  of  the  Missouri 
River  and  Men)i)his,  Tennessee.  Tlie  S.  II.  Long  was  directed  to  work 
between  Memphis  and  the  mouth  of  the  Arkansas,  and  up  the  Arkansas 
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to  Little  Kock,  Arkansas.  Tlie  '^  E.  E.  De  llussy^  was,  as  bas  been  stated, 
sent  uitder  special  orders  to  White  River.  Slio  was  directed,  on  leaving 
that  stream,  to  clear  tlio  ^lississippi  of  sna«^s  as  tar  as  Vicksburjjrh. 

•The  appropriation  for  the  imj)roveinent  of  the  jMississippi,  Missouri, 
and  Arkansas  rivers  bein^only  ><13(),0()(),  or  one-half  the  estiinate<l  cost 
of  running  the  whole  fleet  throii«;hoiit  the  year,  it  was  deemed  advisable 
to  lay  up  the  dredjre-boaton  her  leavinjjf  the  Missouri  Kiver,  and  expend 
the  money  it  would  cost  to  run  her  in  continuinf^  the  operations  of  the 
KDa^-l)4>ats.  The  ''Octavia''  was  accordiu;j;lv  laid  up  at  3Ioiuid  City,  No- 
vember VX  1S70. 

The  sna«r-boats  Abert  and  De  Tlussy  were  directed  to  continue  their 
operations  so  lon^  as  was  ])racticable,  jrivingf  themselves  time  t^)  reach 
Mound  City,  lay  up,  and  [)ay  ott'  and  dis(;har^e  their  crews  by  the  ':51st 
of  December. 

At  the  time  the  sua«:i:-boats  were  withdrawn  from  tlie  ^Iississip])i,  the 
river,  as  far  down  as  Memphis,  was  full  of  ruiinin<!:  ice,  which  for  the 
time  nearly  suspended  navigation.  The  boats,  however,  reached  Mound 
City  by  the  date  specified,  having:  done  <;ood  servic^e — the  stream  being 
comparatively  free  from  snaj^:^ — althouj;h  theoperations  of  the  snafX:boats 
in  the  Mississippi  have  not  produced  so  marked  a  change  in  navigation 
as  has  been  d<me  in  the  Missouri,  for  in  this  stream  the  boats  have 
always  ventured  to  run  at  night;  still  the  benefits  to  commerce  have  been 
marked  and  decided,  the  stream  being,  as  all  admit,  in  a  better  condition 
than  ever  before. 

To  meet  the  wants  of  commerce  on  this  stream,  and  ren<ler  the  navi- 
gation as  free  from  danger  of  snags  as  is  ])racticai)le,  not  less  than  three 
snag-boats  should  operate  in  it  each  year,  for  not  less  than  eight  months 
each,  or  twenty-four  months'  work  of  one  boat,  which,  at  85,000  per 
month,  would  cost  811M),000. 

opp:kations  in  akkansas  kivkk. 

The  snag-boat  S.  Thayer,  on  leaving  the  ^lissouri  River,  was  ordered 
to  proceed  to  Little  Uock,  Arkansas,  for  the  i)uriK)se  of  operating  in  the 
Arkansas  Kiver  above  that  point.  She  was  detained  in  this  city  about 
a  week  to  make  some  necessary  re])airs,  and  started  November  11  for 
her  field  of  operations.  The  unusually  cold  weather  and  high  water 
interfered  materially  with  her  operations.  She  succeeded  in  reaching 
Illinois  JJayou,  doing  good  servi(!e.  The  instructions  given  her  were,  to 
work  u])  the  stream  as  far  as  practicable  during  the  time  the  balance  of 
the  appro])riation  would  permit  her  being  kept  in  the  field,  the  olst  of 
January  being  fixed  as  the  date  when  it  would  be  necessary  for  her  to 
be  at  the  rendezvous  at  ^lound'City  and  the  crew  discharged. 

The  snag-boat  S.  H.  Long,  on  heaving  the  Missouri,  was  assigned  to 
the  field  between  Memi)his,  on  the  Mississippi,  and  Little  Kock,  on  the 
Arkansas,  with  instructions  similar  to  those  given  the  Thayer,  to  be  at 
Mound  Citv  bv  the  end  of  Januarv.  She  entered  Arkansas  Hiver  De- 
cember  15,  an<l  accomplished  all  that  could  be  exi)ected  of  her  in  the 
limited  time  she  had  to  operate.  A  fair  channel  was  left  in  the  stream, 
bnt  more  time  must  be  devoted  to  the  Arkansas  if  we  desire  to  render 
the  service  to  commerce  whicjh  snag-boats  are  capable  of  giving.  Four 
boats  could  be  ju-ofitably  employed  for  five  nu)nths  of  each  year,  or 
twenty  months  in  all,  which  would  cost,  at  8r>,000  per  month  for  each 
boat,  '8100,000. 

The  necessity  of  more  snag-loits,  for  operating  in  thisext(Mided  field, 
has  been  so  often  urged  that  it  ciin  hardly  be  necessary  to  say  more  on 
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the  subject.  A  still  greater  want,  however,  is  appropriatious  large 
enoiijrh  to  enable  the  boats  we  have  to  do  all  the  good  they  are  eapable 
of  doin^.  At  present  they  can  be  kept  in  eommission  but  about  six 
months.  The  reniainiler  of  the  year  tiiey  must  remain  idle  owing  to  the 
want  of  funds.  The  want  of  economy  by  such  a  course  is  too  i>alpable 
to  require  pointin*^  out.  The  obstructions  to  navigaticm  exist,  we  have 
the  boats  for  lemoviufj  theni,  but  the  means  are  furnished  for  keeping 
these  boats  runninjL^ ''  but  half  the  time.'" 

In  a  rei)ort  IbrwanhMl  from  this  olliee  in  October  last,  the  snag-boats 
were  sj)oken  of  as  furnishin;^  aid  to  commerce  on  western  rivers,  similar 
to  that  of  li^^ht-houses  on  the  ocean  or  lake.  This  comparison  may  seem 
out  of  place  at  first  si;;ht,  but  the  more  it  is  studied  themore  just  it  will 
ai)pear.  The  most  ex[)ensive  li;j:ht-houses  in  the  country  have  been  built 
to  mark  dan«,^(»rs  to  navi;,^ation.  Half  a  million  of  dollai's  has  not  been 
thon^^dit  too  much  to  mark  a  sin^^lc  reef  of  rocks,  while  the  annual  ex- 
penses of  kecpinjx  up  such  a  li^ht  amounts  to  thousands.  This  is  right, 
for  life  as  well  as  pri>perty  is  at  stake,  and  liberal  apiu'opriations  ar^;,  as 
they  should  be,  made  almost  without  challenge.  Why,  then,  s'.iould 
not  the  (xcncral  (lovernment  extend  similar  fostering  care  to  the  com- 
merce of  our  western  rivers  ?  If  the  obstruction.^  were  such  that  they 
could  be  marked  by  exi)ensive  light-houses,  to  be  kept  up  by  large  ap- 
])ropriations,  the  means  would  be  forthcoming  almost  as  soon  as  a.sked 
for.  But  when  these  obstructions  are  such  that  their  location  ciiuuot 
be  fixed,  (thus  making  them  the  more  dangerous,)  and  are  so  numerous 
that  to  mark  them  with  lights  would  l)e  simply  impossible,  and  yet, 
although  they  can  be  readily  removed  with  the  ai>pliances  on  hand,  the 
means  are  furnished  to  keep  these  ai»pliances  at  work  but  a  part  of  the 
time,  the  ])olicy  is  akin  to  that  which  would  put  out  all  our  light- 
hous(»s  for  half  of  each  year. 

Of  the  snag-boats  now  on  hand,  but  one  is  suited  for  operations  in 
the  smaller  streams  during  low  water,  their  draft  being  too  great.  Two 
additional  boats  should  be  provided  for  this  duty.  They  should  be  built 
of  iron,  and  to  draw  not  over  three  feet  when  fully  ecpiipped  and  ready 
for  work.  Tiie  construction  of  such  boats  would  cost  $100,000  e^ch, 
or  for  the  two,  6LH)0,00(). 

On  the  .*>d  of  April,  LSTl,  I  forwarded  to  the  Department  a  report  of 
a  board  of  ofhcers  a[)pointed  by  nu*  to  examine  and  report  upon  the  con- 
dition of  the  several  boats  of  the  fleet,  and  to  i)resent  estimates  of  the 
rei>airs  retpiired.  I  was  notified  by  telegram  that  the  report  was  ap- 
proved, and  was  directed  to  commence  the  proposed  repairs.  Instruc- 
tions to  that  eflec.'t  were  at  once  given. 

On  taking  the  boats  out  of  the  water,  all  of  them  were  found  to  be 
in  a  worse  condition  than  was  anticipated,  and  conseipiently  more  time 
was  consumed  in  making  the  repairs.  This  is  not  in  the  least  sur- 
prising when  we  consider  the  duty  performed  by  these  boats.  The  force 
required  and  ai)plied  to  remove  a  large  tn^e  with  roots  attached,  im- 
bedded twenty  or  more  feet  in  the  soil,  is  not  shown  by  any  table  of 
"weight  of  snags'-  which  may  be  given.  We  know  only  that  our 
heaviest  chains  (the  iron  in  the  links  being  2^  inch  diameter,  with  each 
link  braced)  have  been  frequently  broken.  Then,  again,  the  "butting 
beam"  must  stand  the  blow  of  a  boat  weighing  over  1,000  tons,  moving 
eight  or  ten  miles  an  hour,  being  brought  to  a  stand  almost  instantly. 
No  wonder  that,  as  yet,  no  const rnct ion  has  been  firm  enough  to  with- 
stand such  usage  without  frequent  and  expensive  repairs.  Not  until 
we  build  of  iron  can  we  hope  to  get  sullicient  strength  to  meet  the  re- 
quirements for  any  length  of  time. 
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The  repairs  on  the  several  boats  were  completed,  and  they  resumed 
operations  in  the  field  as  follows: 

United  States  snag-boat  S.  Thayer,  May  31,  1871 ;  United  States 
snag-boat.  J.  J.  Abert,  June  13, 1871;'  United  States  dredge-boat  Octavia^ 
June  17, 1871;  United  States  snag-boat  li.  E.  De  Kussy,  July  9, 1871; 
United  States  snag-boat  S.  II.  Long,  July  18, 1871. 

PROPOSED  OPERATIONS  THE  PRESENT   SEASON. 

The  amount  of  the  appropriation  for  the  present  fiscal  year  being  no 
greater  than  that  for  the  last,  fiekl  o]>orationH  cannot  be  continued  for 
any  longer  time.  The  assignment  of  the  boats  for  the  present  seiison 
is  the  same  as  for  the  last.  It  having  been  found  expedient,  as  far  as 
practicable,  to  have  each  boat  work  in  the  same  locality  successive 
seasons,  it  is  proposed  that  the  main  features  ot*  the  season's  opera- 
tions shall  be  similar  to  that  of  the  last,  the  difierence  being  in  this: 
That  the  dredge-boat  Octavia  will  confine  her  operations  to  the  Missis- 
sippi, between  Keokuk  and  Cairo,  unless  she  should  be  required  to  aid 
the  snag-boats  in  getting  out  of  the  Missouri. 

Small  appropriations  having  been  made  for  improving  the  Ouachita, 
St  Francis,  White,  Black,  and  Little  Ked  rivers,  it  is  proposed  to  send 
boats  into  these  streams  after  they  shall  have  completed  their  oi)erations 
under  the  appropriation  for  the  improvement  of  the  Mississippi,  Mis- 
souri, and  Arkansas  rivers. 

I  shall  aim  also  to  have  the  boat^  of  the  fieet  examined  and  repaired 
as  soon  as  they  are  withdrawn  from  the  field,  and  lay  them  up  in  good 
order,  that  they  may  be  ready  for  active  operations  as  soon  as  the  means 
for  again  running  tbem  may  be  available. 

RECAPITULATION  OF  THE  FOREGOINO  ESTIMATES. 

For  the  in^provement  of  Mississippi  River: 

For  running-expenses  of  four  snag-boats,  six  months  each, 
twenty-four  months,  at  $5,000  per  month $120, 000  00 

For  mnuing-expenses,  including  repairs  of  one  dredge-boat 
throughout  the  year,  twelve  months,  at  $5,000  per  mouth.      60, 000  00 

For  the  improvement  of  Missouri  lliver: 

For  running-expenses  of  four  snag-boats,  six  months  each, 

twenty-four  months,  at  $5,000  per  month 120, 000  00 

For  the  improvement  of  Arkansas  River: 

For  running-expenses  of  four  snag-boats,   five    months 

each,  twenty  months,  at  $5,000  per  month 100, 000  00 

For  additional  facilities  for  improving  Western  rivers: 

For  the  construction  of  two  double-hull  snag  iind  wreck- 
ing boats,  at  $100,000  each 200, 000  00 

.   Total  estinmte (500, 000  00 

Respectfully  submitted. 

W.  F.  RAYNOLDS, 
Lieutenant  Colonely  Corpn  of  Engineers^  U.  8,  A. 

Brigadier  General  A.  A.  IIi:mimiueys, 

Chief  of  Engineers^  U.  S.  A.,  WaMngton^  D.  C 
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I  (2.) 

OiiicE  Wkstkrn  liivEu  Improvements, 

iSt.  Jjouih,  Mitfsourij  February  17, 1871. 

Gekeual  :  I  have  Ww  lionor  tu  I'onviird  liorewith  the  report  of  Cap- 
tain C.  J.  Allen  of  a  survey  *'at  Alton  and  St.  Ixmis  IJ arbor,  Missis- 
sip])!  IJiver,  ])et ween  Alton  and  the  mouth  of  31arainec  Kiver,'' made 
under  ni.v  direct  ion. 

As  I  have  been  in  daily  eoniinunieation  with  Cai)tain  Allen  during  the 
])ro^ress  of  this  survey  and  the  pieparation  of  his  report,  and  we  have 
made  it  a  matter  of  fretjuent  discussion,  our  views  have  been  brought 
so  nearly  in  accord  as  to  render  it  ne<*essary  for  me  to  do  little  more 
than  to  forward  the  rej»ort  with  my  ap])roval. 

1  am  satisiied  that  in  <lealin;Lr  with  a  stream  of  the  size  and  of  the 
peculiar  characteristic's  of  the  Mississippi,  th(^  only  safe  method  of 
l)roceedin«r  is  to  follow  nature  as  closely  as  practicable.  When  we  find 
the  river  inclined  to  do  what  w(»  would  like  to  have  done,  to  aid  it  by  all 
the  means  at  our  command.  When  the  contrary  is  the  case,  to  inter- 
pose obstructions  as  s]>eedily  as  ])racticable,  and  do  the  legist  that  will 
ettect  the  obj<'ct  in  view. 

In  the  case  of  Alton  Harbor,  the  desire  is  to  get  as  much  deep  water 
in  front  of  the  city  as  ]»racti<'abh».  The  most  imtural  method  of  effect- 
ing this  object  is  to  close  the  channel  west  of  Ellis  Island.  A  compari- 
son of  the  maj)  of  survey  in  ISOS,  made  nnder  the  direction  of  H.  C. 
Long,  es(j.,  civil  engineer,  with  the  map  of  the  present  survey,  iudicate^s 
that  this  process  has  already  com oienced,  though  the  data  on  map  of 
1808  is  too  meager  to  show  exactly  what  change  has  taken  place.  If 
this  ])assage  could  be  closed  at  low  water  oidy,  all  that  is  requisite 
would  be  elVected.  The  low  and  comparatively  c'lieaj)  dam  ]>roposed  by 
Captain  Allen  would  probably  be  all  that  would  be  recpiired. 

If  a  greater  proixntion  of  water. passe<l  to  the  westward  of  Maple 
Island  tiie  tendency  would  be  to  lessen  the  ette<*t  of  the  scour  on  the 
east  bank  ojjposite  the  mouth  of  the  Missouri.  This  passage  is  now  ob- 
structed by  snags;  hence,  if  our  ])rinciples  are  correct,  they  should  be  re- 
move<l.  l><»fore  this  survev  was  commenced  1  visited  the  mouth, 
of  the  ^lissouri  and  nnnle  a  personal  examination  of  the  state  of 
afiairs  in  that  locality.  The  scour  of  the  bank,  immediately  oppo- 
sit(».  the*  junction  of  the  two  streams,  is  still  going  on  rapidly,  the 
rate  of  c(»urse  varying  with  the  relative  stages  of  the  rivers.  If 
the  Missouri  is  low  when  the  -Mississippi  is  high,  the  action  is 
little  or  nothing.  I  vi.sited  the  IhmuI  of  Mobile  Chute  ami  found 
a  considerable^  (|uantity  of  water  making  its  way  through  the  ]>ile8  of 
logs  and  drill- wood  obstructing  that  passage.  The  map  accompanying 
the  rejiort  of  l.S4.'>  shows  this  ])assage  as  the  main  channel  of  the  Mis- 
souri in  18LM>.  The  thought  at  once  suggests  itself.  Why  not  restore  the 
condition  of  affairs  that  then  existed  ?  The  woik  can  be  done  by  one  of 
our  snag-boats  in  about  two  months.  Its  execution  would  be  h^gitimate 
under  the  general  appropriation  for  the  improvement  of  the  navigatioa 
of  these  rivers;  for,  aside  from  any  elfect  which  we  might  hope  for 
elsewhere,  all  boats  navigating  the  .Missouri  would  use  this  passage  if 
it  was  open. 

The  fr(;e  passage  of  the  water  through  this  channel  would  have  an 
effect,  opposite  the  inesent  month  of  the  ISIissouri  Kiver,  similar  to 
lowering  the  water  in  that  stream,  and  consequently  to  diminish  the 
scour  where  it  is  now  most  rapid  and  dangerous;  and,  taken  in  connec- 
tion with  the  removal  of  the  obstructions  west  of  Maple  Island,  we 
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"would  have  reason  to  hope  for  a  result  by  which  the  dangerous  action 
BOW  ffoin^;  on  wonhl  be  effectually  checked.  In  short,  the  changes  pro- 
X)Osed  seem  to  me  only  restoring  the  condition  of  affairs  as  they  existed 
forty  years  ago,  and  are  to  my  mind  so  obvious  that  I  propose,  in  case 
a  sufficient  appropriation  is  made  to  put  the  snag-boats  in  commivssion 
the  coming  season,  to  remove  these  obstructions  without  asking  for 
a  s]>ecial  appropriation. 

The  dike  on  the  Grand  Chain  lias  failed  entirelv  to  de(le(;t  the  river 
or  any  ])ortion  of  it  into  Cabaret  81ough,  or  to  any  appreciable  degree 
diminish  the  scour  in  Sawyer's  Bend. 

In  184*3  the  water  in  Cabaret  Slough  was  from  G  to  1>  feet  in  dei)th. 
At  lu'esent  the  slough  is  tilled  with  sand  to  from  4  to  8  feet  above  the 
level  of  low  water,  and  of  course  no  water  passes  through  it  at  that 
stage.  The  change  in  the  regimen  of  the  riv<»r  in  this  locality  since  the 
Grand  Chain  dike  was  proposed,  is  so  niarked  and  radical  as  to  almost 
lejid  to  the  conclusion  that  the  effect  of  the  dike  has  been  directly  the 
reverse  of  that  which  was  expected,  but  we  have  no  data  to  show  the 
condition  of  the  hea<l  of  the  slough  juevious  to  the  building  of  the  dike, 
nor  do  we  yet  know  fully  what  may  be  ther(».  Xo  borings  have  ever 
been  made  to  determine  the  ])osition  of  the  bed-rock,  or  any  other 
obstruction  which  may  effectually  prevent  the  washing  out  of  this  chan- 
nel. We  know  that  in  ''  Pocket  Chute,''  and  above  it  on  that  side  of  the 
river,  there  are  at  present  a  large  nund)er  of  snags  visible ;  as  to  how 
many  there  are  that  are  invisible  we  are  ignorant.  These  snags  are  not 
in  the  channel,  hence  are  not  obstructions  to  the  navigation,  and,  as  the 
snag-boats  have  had  more  than  they  could  <lo  to  keep  the  channel  clear, 
no  work  has  ever  been  done  in  this  locality.  There  is  of  course  a  pos- 
sibility that  during  sonie  high  stage  of  the  river  Cabaret  Slough  may 
again  be  washed  out,  but  if  we  could  increase  the  volume  of  water 
]>assing  through  Pocket  Chute  the  scour  in  Sawyer's  Bend  would  evi- 
deiitly  be  diminished.  The  conclusion  is,  that  the  snags  in  that  locality 
should  be  removed.  I  therefoie  regard  Pocket  Chute  and  the  east  side 
of  the  river  above  it  as  far  as  the  head  of  Cabaret  Slough  as  one  of  the 
most  important  localities  in  which  our  snag-boat  could  work.  But  with 
our  limited  means,  not  having  enough  boats  to  keep  the  channel  clear, 
even  if  kept  at  work  all  the  time,  and  the  ai>propriati(m  not  being  suffi- 
cient to  keep  the  boats  in  commission  througlumt  the  year,  I  hesitate 
to  employ  the  means  at  comman<l,  except  to  improve  the  main  channels. 

Every  dav's  studv  of  the  duty  und^'r  mv  charge  increases  mv  sense 
of  the  imi)ortant  service  which  may  be  rendered  l)y  the  snag-boats,  if 
the  means  are  provided  to  render  them  as  efficient  as  practicable. 

Aside  from  the  good  which  can  be  done  by  kee])ing  the  channel  free 
from  snags,  1  am  satisfuMl  that  they  could  do  mucli  to  remedy  the  evils 
which  have  so  long  been  at  work,  and  which  are  still  threatening  the 
important  inten»sts  at  St.  Louis,  Alton,  and  vicinity;  but  they  have 
never  worked  a  day  for  the  dire(!t  purpose  of  doing  so.  This  i>ortion  of 
the  river  has  been  treated  like  every  other  i)ortion,  all  labor  being  con- 
Uned  to  the  removal  of  the  worst  obstructions  fnmi  the  channel,  and 
thus  render  all  the  aid  in  our  ijower  to  the  general  commerce  of  the 
river.'  But  here  is  a  case  where  important  interests  <lemand  that  the 
quantity  of  water  tiowing  through  ])assagcs  not  used  for  commerce 
should  be  increased.  The  removal  of  the  snags  in  these  passages  would 
certainly  help  to  eff(?ct  that  object,  and  might  be  all  that  was  requii*ed. 
It  seems  to  me  useless  to  argue  further  the  propriety  of  furnishing  the 
means  to  keep  these  boats  constantly  at  work. 

The  necessity  of  a  more  careful  examination  of  the  river,  to  include  a 
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minute  survey  from  bluft'to  blnft*,  and  borings  to  determine  the  position 
of  tlie  rock  in  all  i>laees  wliere  improvements  are  proposed,  is  so  ob\ioiis 
that  I  am  surprised  tliat  notliing  of  the  kind  has  been  done.  Nearly  a 
million  of  dollars  has  been  expended  by  the  General  Government  and 
city  authorities  of  St.  Louis  on  '•  improvements"  in  St.  Louis  Uarbor, 
and  yet,  with  the  exeei>tion  of  those  for  the  bridge  and  water- works,  we 
do  not  know  that  any  borings  have  been  made.  Dikes  have  been  built 
which  have  entirely  disappeared.  Stone  has  been  thrown  into  the  river 
w-ithout  the  least  idea  of  the  amount  which  would  be  lequired  to  effect 
the  object  in  view;  no  general  system  of  im])rovenu'nt  has  been  adhered 
to;  every  engineer  has  done  what  *' seemed  good  in  his  own  eyes,"  and 
all,  it  would  seem,  for  the  very  simple  reason  that  no  one  knew  what 
effect  the  work  he  ])roposed  or  hail  undertaken  would  produce.  I  in- 
dorse most  heartily  Cai)tain  Allen's  reconnnendation  of  an  appro) niation 
for  a  thnroiujh  examination  of  this  section  of  the  river. 
N'erv  respect  full  V, 

AV.  F.  KAYNOLDS, 
JAvHicnant  Cohntel  Corpn  of  EnijinverH^  U.  S.  A, 
lirigailier  General  A.  A.  JlUMriiKEVS, 

Chief  of  Kiifjinecr.s,  r.  iS,  .1.,  Washliujion,  ]>.  C. 


St.  L<»ris,  Mism»uiii,  February  ii,  1871. 

Coi-ONKi.:  I  have  the  lioiior  ti>  suhinit  lieniwith  my  rejjort  of  tlio  survey  ami  ex- 
amiuatioii  of  the  Missir^isippi  Kiver  from  Alton,  Illinois,  to  the  mouth  of  the  Maraiqoc 
Kiver  in  Missouri. 

Ui>on  n'iH»rtin^  to  you  for  duty,  I  was  assij^ned,  hy  verhal  onlers  on  the  16th  of  No- 
vomber  last,  to  the  charge  of  this  survey  and  examination,  ttieu  in  progress  under  Mr. 
S.  E.  McCJregory,  civil  engineer  and  jussistant,  who  had  commenced  the  work  early  in 
October.  My  tirst  duty  under  this  onler  wjis  to  lind  the  l»arty,  whicft  I  acx^oinplished 
by  the  !iiOth  of  November,  coming  up  with  them  about  a  mile  above  the  head  of  Cabaret 
Island,  to  which  ]>oiut  their  surveys  had  extended.  Mr.  MeGregory  had  made  a  com- 
plete triangulation  of  the  river  and  banks  from  Hop  Hollow,  about  two  and  one-half 
miles  ab(»ve  Alton,  and  had  run  a  transit-line  on  each  bank,  eonncctiHl  with  his  points 
of  triangulation.  The  harbor  of  Alton  had  been  sutticiently  Mmnded  to  enable  tho 
shoals  and  sand-bars  to  be  projected,  as  well  as  to  detine  other  obstructions  to  navi- 
gation. 

Thorough  obs(>rvations  had  been  made  at  th(^  mouth  of  the  Missouri  River  to  de- 
termine the  exttmt  of  the  abrasion  of  the  Illinois  shore  op)>osite  the  mouth;  and  the 
examination  of  the  channel  west  of  Mobile  Island,  and  generally  known  as  Mobile 
Chute,  as  <»nlered  by  you,  had  been  made.  A  line  of  levels  liad  been  run  along  the 
Illinois  shore,  from  the  mouth  of  Wood  Kiver  below  Alton  to  a  iKiint  a  short  distance 
above  the  viUage  of  Madison  ;  thence  up  tlie  river,  on  a  line  parallel  to  the  river  bank, 
a  short  distance  from  it,  for  about  a  mile;  thence  across  the  valley  of  Long  Lake, 
along  the  top  of  the  dike  erected  there,  to  the  blutls.  I  was  instructed  to  make  as 
thorough  an  examination  of  the  river,  and  i>artic.ularly  of  the  harbors  of  St.  Louis  and 
Alton,  as  the  means  at  our  disposal  and  time  would  admit  of;  also  to  ascertain,  as  far 
as  possible,  the  changes  that  had  taken  place  since  the  surveys  of  former  years;  to 
ascertain  the  extent  to  which  the  banks  had  sulfered  abrasion,  to  determine  the  weak 
points,  and  to  rrport  the  gmeral  condition  of  the  rivt-r  throughout  the  portion  luider 
survev. 

As  it  was  then  late  in  tho  season,  with  a  i)rosi)ect  of  cold  weather  setting  in  and 
closing  up  the  work  before  it  couhl  be  linislied,  I  determined  to  reorganize  the  survey, 
so  as  to  get  over  as  much  ground  as  possibh^  before  cold  weather  and  ice  should  set  in. 
I  theiefore  direcitril  the  party  th«Mi  at  work  to  continue  the  triangulatiou  down  to  the 
river  l)es  I'rres,  the  southern  btMindary  t»f  the  city  of  St.  Louis,  and  organized  another 
]>arty  to  run  a  transit-line  from  tlu^  Des  Peres  to  tiie  Maramec  liivtT,  with  instrnctioufl 
to  locate  all  prominent  points,  1)ends,  and  islands,  and  to  note  the  track  of  steamers 
Avhenever  practicable,  the  party  above  to  connrd:  with  this  party.  Meanwhile  I  or- 
ganized a  hydrograi»hic  party,  ami  placed  it  under  the  immediate  charge  of  Mr.  H.  L. 
Koons,  civil  ungiuerr,  to  sound  the  harbor  of  St.  Jjouis,  from  the  foot  of  Cabaret 
Island  to  the  lower  city  limits,  operating  from  the  base-lines  established  by  the  shore 
partiea. 
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By  the  mi(l<ll(f  of  DttCoiiiUer  the  iw  luul  foniiod  in  the  river,  materially  iuterfering 
with  the  work.  The  K<>iiii<lin^  was  then^fore  discoiitiuued,  ,iinl  tlie  field-parties,  ex- 
cepting thosit  engaged  in  tiniHJiin;;  the  triangiilation  and  topography,  ordered  in.  The 
latter  work  was  continned,  with  many  interrnptions  from  inclement  weather,  until 
the  latt^T  part  of  January,  when  lield-work  teasi-d.  From  the  city  of  Alton  to  tho 
Marainrc  Kiver,  a  (listance  of  forty-one  and  a  half  miles  metisured  along  the  channel 
of  tin*  river,  tin'  Mississippi  winds  through  the  valley,  bounded  on  the  ejist  hy  tho  high- 
lands known  as  Kaskaiskia  Bhitfs,  and  the  Missouri  IJhilfs  on  the  w»'stern  side.  The 
formi'r  extend  from  tin*  Kaskaskia  or  Okaw  River,  in  Randolph  County,  Illinois,  to  tho 
eity  of  Alton,  at  a  distanee  of  from  five  to  «iight  miles  fri»m  tin*  river;  thcnee  the  range 
eoutinui's  to  the  ujoutli  <»f  the  Illinois  River,  the  Idntfs  rising  ahruptly  ahove  the  sur- 
face id"  ihe  Mississippi  to  a  hright  of  from  one  hnndred  to  two  hundre<l  feet.  Tiie 
op]>ositi'  hank  of  thi-  Mississippi,  from  tlu»  month  of  tho  Missonri  for  many  miles  uj), 
is  conipoM'd  of  a  light,  alluvial  soil,  ri«<ing  ahrnptly,  though  to  thi"!  height  of  hut  few 
feet  ahovf.  ordinary  stage  of  water,  in  some  places  li»?avily  timbered.  In  fact,  for  sev- 
eral niihs  the  Mi.ssonri  ami  Mi?>sissippi  Rivers  nn'  only  divided  by  a  narrow  tongne  of 
lantl.  The  Missonri  Hliiil's  are  met  with  about  four  miles  above  the  junction  of  tho 
two  riv^'i-s.  The  blut^'s  run  nearly  parallel,  in  general  direction,  with  the  riv«*r,  alter- 
natejy  approaching  and  n'c«Mling  from  it.  From  th(^  Dos  Peres  to  the  Maramec  they 
are.  in  g»Mieral,  close  to  the  river. 

The  strip  of  land  between  the  Kaskaskia  BlutVs  and  the  ])resent  course  of  the  Mis- 
sissippi is  known  as  the  American  iJottoms,  avi-rai;ing.  as  stated  above,  from  tive  to 
eight  miles  in  width.  It  is  coujposcd  ot'  li^ht,  alluvial  soil,  with  some  clay  atul  sand; 
of  very  little  consistency.  Underneath  is  a  stratum  of  ([uicksand.  The  Mississippi 
has  uiidonbt4'dly,  in  the  c<»nturies  that  have  elai)se(l,  occupied  succevssively  every  point 
l>etW4'cn  the  Kask:iskia  and  Missouri  Ulutls.  Tln^se  bottoms  arc  subjj'ct,  in  many 
idares,  to  overflow  at  nu'dium  stages  of  water.  At  high  staji^e,  ])artieularly  when  tho 
Missouri  and  Missis>ippi  reach  this  stag*-"  at  the  same  time,  the  entire  bottoms  are  sub- 
merg«;d.  These  lloods  creat*-"  consnlerable  damage,  at  tinu's,  by  washing  away  banks; 
coniptuisating  ])artially,  however,  by  leaving  a  crust  of  alluvium  over  the  more  stable 
iiortions.  Considerable  soil  is  also  washi'd  <lown  from  the  blutfs  during  heavy  raius. 
Kxt-unsive  levees  have  been  erected  to  prevent  the  incursions  of  tloods  from  the  Mis- 
souri and  Mississippi,  and  to  ])revent  the  backing  up  of  the  water  from  Cahokia  Creek. 
These  levees  form  a  catch-water  basin  during  rains,  the  water  eventually  going  oft*  bj 
evaporation,  leaving  the  sediment  to  add  to  the  soil.  The  bott4)ms  throughout  are  in- 
t<ir»ected  b^v  minor  streams,  which  serve  to  drain  oil'  the  surface-l\'ater.  The  principal 
of  these  within  the  limits  surveyed  are  Long  Lake  an«l  Cahokia  Creek — the  former, 
during  the  dry  Ki>ason,  a  dry,  narrow  ravint^;  the  latter  emptying  into  tho  Mississippi 
near  the  fL>ot  of  BUnxly  Island,  opposit^^  St.  Louis,  and,  excepting  in  the  rainy  seasous, 
iiardly  more  than  n  small  ravine. 

Tlie  river  scarp  on  the  Illinois  side,  throughout  the  whole  distance  surveyed,  is  par- 
ticularly liable  to  wjimIi  and  abrasion,  and  immense  masses  of  bank  cave  in  after  every 
rise  in  the  river.  In  fact,  any  slight  disturbance  at  the  foot  of  the  scarp  is  followed 
by  heavy  slides  of  land,  which  is  taken  up  bj'  the  current  and  transported  to  other 
puiuts,  either  to  form  bars  or  islands.  The  banks  are  in  many  ciises  precipitous,  froiu 
twenty  to  thirty  feet  in  height;  in  «>thers,  low  and  sandy,  and  covered  with  growths 
of  wiUows.  On  the  west  side,  from  the  Miss(»uri  to  the  site  of  the  new  water-works  at 
St.  Louis,  the  banks  are  mainly  stee]»,  rising  to  the  height  of  thirty  feet  above  the  sur- 
face of  the  river  at  medium  stage  of  water,  and  of  the  same  nature  as  those  on  the 
opposite  side.  No  n>ck  is  visible  in  th(i>  banks  from  tin*  Missouri  River  down,  until  the 
chain  of  rocks  about  six  miles  above  the  northern  city  limits  is  reached.  From  this 
ptdut  down  no  rock  is  met  with  until  the  vicinity  of  the  tdd  water-works  is  reached. 
The  bed  of  the  river  tliroughv>ut  the  tlistance  from  Alton  to  the  mouth  of  the  Maramec 
is  coni|M>s«;d  of  shifting  sand  and  sediment  extending  down  to  the  be<l-rock.  Borings 
niaile  to  determine  the  site  of  the  St.  Louis  bridge,  and  for  wharf  purpos<is  and  others, 
flhow  that  the  rock  underlies  this  shifting  bed  to  a  distance  varying  from  40  to  60  foot, 
aud  even  more. 

Bars  and  shoals  form  in  tin?  most  unacj»ountable  maniuT  after  every  rise  in  the 
river.  New  channels  are  made  and  old  oin-s  lilltMl  up  within  a  few  hours.  It  is 
thn>ugh  thus  portion  of  river,  with  shit'tlng  bottom  and  movable  banks,  that  the 
survey  was  made,  with  the  view  of  arriving  at  its  condition  and  projecting  plans  for 
it«  improvement.  From  lloj*  Hollow  t^»  Alton  the  distance  is  about  two  and  a  half 
miles.  Op[H»site  Alton  are  two  islands.  The  upper,  what  is  tcjrnn'd  by  river  men  a 
tow-head,  is  designat«'d  in  this  reitort  as  Round  Island.  It  is  nearly  encompassed  by  u 
Hand-bur  extending  a  consitlerable  distance  above  it  to  within  000  feet  of  the  Missouri 
shore,  and  lK.dow  it  considerably  below  tin*  head  of  Ellis  Island  and  out  into  the  chan- 
nel. (See  map.)  Ellis  Island,  the  sei-ond  island,  is  just  below  Round  Island,  and  is 
about  one  and  a  half  miles  in  length;  banks  high  and  timbered.  Back  of  this  island, 
and  betwei-n  it  and  the  Missouri  shore,  is  a  clijiuiiel  trailed  Alton  Slough,  averaging? 
900  to  1.000  f.M't  in  width.     About  one  mile  below  Ellis  Island  is  Maple  Island,  2,700 
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lot  I    1i  !•;>   :iril  I:i  avilv  liir.l  (It  tl.    'i'o  ihf*  iicnlli  of  tlii<.  niiil  iir;ir  its  head,  is  a  Hinnll 
islM.d  (  iil\  vi.-'ilii'  ill  iiwc.xt  M;ii«r.  l:ft\N(cii  >vlii(h  and  M>i]ilii  IhIuuiI  is  tlie  pivsent 
htciin-l  Tilt  « 1. Mini  1.     A  lai«;r  lar.  \2.7(0  iVi  t  in  Un^^ilt,  (txtciid.s  bt^low  tlu*  fuut  uf  Maple 
Island 

'llir  Mi-.MHiii  lii\ rr  I  n!i'li<"i  iii!o  iho  Missis>iiij»i  iilmiit  four  nulrs  lu'low  tlio  stfarn- 
l)oat-]i.i-ilii  ;:  at  Alien,  iik  n>\in  d  al«  n;^  tlir  ( lianncl  (>Mlu*  river.  .)ii.>«t  1h-Iow  the  jiiiictiou 
<if  tlic  twii  ii\«  Is  is  ii  lar^f  i-I.ii.d  ;ind  liar,  cnlKd  Midiilf  Ishind,  ahniit  two  inil<*s  loug, 
tiiiilu-n  d  aiti  ]iintlv  ( -nltiv:it«  d.  iH-twi-m  whiili  and  tlu'  main  Misstnui  shorts  is  th«^ 
flirnncl  l-.i.own::^  Mt-'nili*  (  hni<-.  'Vwo  niilis  Ik-Iow  Mohilf  Island,  and  about  eij^ht 
milfs  tcli.w  1 !:('  Alien  .-icwinl  cat-l.-ii  dii>u.  i>  (  Itontcan  Is]and,alMint  finir  nTdrs  in  1iMi>;th, 
tinilx-n-d  ai.d  |>aitly  <  u!t  iN  .-iii  il.  .Iki  al!<i\<-  the  In  ad  of  (liontrau  I.<land,  on  tlii"  llli- 
ntjis  ^llol^•.  i^  ilii*  viil;;«:»nt  .Mad:>en.  ri-nsi-t  innnf  a  frw  Ijihsm-s.  Inl.-<»7  the  authorities 
«»f  Madi^<  n  (.'i  iMit\  tn  rl<  d  a  Mnistaiiiial  ililo-  acrohs  the  npjjrr  rnd  of  tin-  6ih)Ugb 
ht'binfi  thr  inland,  iriaKiiu  it  w  idi- riMiii;:!i  lei  a  ;»«H»d  madway  on  tin*  lo]».  and  i-xtt-ndiiij; 
abovi*  lii"li-\vai«r  inaiU.  Tin  v  al-n  r<oi?i»'cied  riiis  diUi- witli  a  Irvre,  rxtt-ndin;;  east 
t(»  tb<*  Anuiii  an  l'«»tlniii  ]i\ii-.  ami  \vi  -t  and  soufliwi-st  lo  a  ridj^o  of  land  on  (.'boiit«*au 
Isbmd.  ren.|i]itt!y  nittii  ;;  «  I'l  :;li  |ia-.-a<:«-N\ ay  for  the  water  in  thi>  «lirtM'ti<ui.  Tbe 
lo\\rr  ri'd  ot  tl:e  f-l«iM;:h  is  still  nj.t  n.  admit  fin;;  the  wati-r  iVoni  tbe  river  at  an  «)rdinary 
htaue.  '1  he  water  leinaii.iiii:  >tatienai\.  (huii.vit.s  all  the  sediment,  and  in  time  the 
s]oii;:h  will  pieliali!\  till  \\\k  Tin- low  ri  end  i>  i.ow  fslliii^  up  faster  than  tin*  n|»|«er,  s*) 
that,  when  the  iimi  tails  li  h»w  the  faml-iar.  at  the  lower  end  of  ilu*  sbnijrb.  there  is 
b*ft  a  leiiLiani  iiaiiew  ]"ei.<l  III  stj:;:i  a!:t  w.iler.  iMiriii^^lbe  last  hi^ii  water. tb»*  ditterenee 
of  level  bri  wi  III  tliesui  lae.nt  the  walerahi»\  i- till-  iliUe  and  the  sinfaee  below  it  was  two 
feel,  indieatinjn  ^ely  iieaily  the  -nilaee  slope  of  the  riv«  r  at  tbissta;;e  fmni  tbi*  bea«l 
to  ibe  loot  td Chentean  l>laiid.  'i  he  ri\erisop]io>ite  tin*  bead  td  the  island.  '.l,(i(i(»  to  4.IMM» 
feet  in  w  idlh.iiK  iia>iii;;  to.'i.Trc  li  i-t  at  the  inidille<)f  tbe  islaiiil.  tbeneede<'reasin«;to4..'»('n 
feet  in  width  at  its  hmt.  'Ihe  land  ot  (honteaii  Island  is  as  biy;b  as.  if  not  bif^lier  than, 
the  levee  on  till*  main  sin. re,  ami  itsriesf  next  the  slon;;b  is  j«rote<rted  by  ^tandill^ 
timber  and  brnsb.  so  that  the  Anieiiean  Iiottom  le\ee,  loi  the  whole  tlistanee  in  tbe  irar 
of  this  island,  is  }iioteelid  from  abrasion  of  theenrrent  tlurini;  bijib  water.  The  upper 
end  <if  Cboutean  Island  .shows  an  abiasion  of,  .sjnee  l>i:i.  between  MMi  ami  UUn  feet  at 
tile  widest  }il.Me,  «;radually  nanowin^i  down  to  a  tew  feet  at  tbe  lowe-r  end. 

Wilson's  Island  lies  nearly  din-etly  west  ol  Cboutean  Island,  nearly  opposite  itHec'uter. 
close  to  tbe  Missouri  shore,  oidy  sepaiatid  Irom  it  by  a  narrow  sbm;;!!.  u  few  hundred 
feet  in  width,  full  of  lo^s  and  >na^s.  This  island,  unlike*  all  the  otluT  ishinels,  has 
fonnrd  a  laijro  bar  at  its  In  :;el,  m-arly  li\i*  tinH-.-s  llie*  ana  e»f  tbe  iMlanel  itse-lf.  The 
eurre'nt  in  tin*  sloueb  has  about  half  tin*  vidoeitv  e»f  that  in  the  main  ehannel. 
The  main  shore*  is  juoieete-d  here  by  a  belt  of  timlur  ami  biusli  from  one*  to  thre'ehiindivd 
feet  in  wiellb  ahm;;  the  eel;xe'  ed'  the-  shore.  Af  this  pednt  tbe  bluffs  ap)iroaeh  the  river 
to  within  a  distaine'  id  two  to  thiee-  ihemsaml  lie  t,  the-  s]»aee  betwe-en  the  feieit  ol  the 
hInfVsand  lbe>  shore*  be'in*;'  tiat  and  subjei-t  to  ove-rllow  at  mesin  ami  bi<:he'r  sta<;^es  of  water. 

About  e»ne  milebelow  tlie-  foot  ed"  \Vilsi»n's  Islauel  i»i  a  hdne  ed' nuk,  ealle*<l  the  (iraud 
Cluiin.  exte-neliiiLj  appaieiitly  twei-thirels  aeios«4  tbe  rive-r  from  the*  Missouri  shore 
toward  (abaiet  ls]aml,ai;d  entiiel\  eeive-ieel  elm  in;:  e)iehnarv  stag's  ed' water,  the  main 
ebanned  pas>iu^  ove-r  lln-eiutir  e-elixe  ed"  the*  leel^xe*.  whie-b  is  the*  leiwe'**t.  lleTe' a  larpei 
stfUie"  eliki'  ha.s  hi  e  ii  (  onstructi  el  by  the'  eity  eit'  St.  Louis,  at  a  e-ost  e>f  slhi.lHIO,  fe>r  th«> 
]»urp«ise  of  di  111  elipji  the  water  tbron;:b  Cabaret  Sleui^h.  The*  elVe-et  has  not  equalled 
the*  e-xpe-etatie»ns.  'j  he*  slonuh  is  lajiielly  lillini;  U]>.  At  tbe  time*  ed"  my  last  inspeetioii 
in  iJeee  uiber.  w  he  n  the*  water  was  at  its  nn*dium  staj^e*.  it  eeuild  be  i»as.sed  over  drj'- 
she.il.  'Jhe*  euinnt.  lushing  arounel  the  eml  eif  the  elike.  strikes  the*  slmre  a  sheirt  dis- 
tance* below  it.  ami  is  wi  aiiii;;  it  away  asfasi  as.  if  md  faste*r  than  it  diel  be-forethe  dike* 
was  built.  The  elike  is  eeureeily  re-presente*el  it)  position  on  Ceiloned  Merrill's  map,  witk 
the  *'Xee']»tii  n  that,  the*  loiuitmlinal  portion  is  imw  se\eral  bumlre-el  fe(*t  slmrter  than 
tbe*re' re-pre-se-nti  d.  This  elitb-re-me*  iselonhtb-ss  elue*  to  tin*  lower  portion  having  sunk 
entiit'ly  li»  ni  si^ht  within  the  last  thn-e'  M-ais. 

.lust  he-low  Chouteau  Islauel,  on  the  sann*  sieh*  ed'tbe-  live-r.  is  Cabare*t,  or  (as  some  of 
the*  edel  maji^  have*  it  »  Caxarot  Islaml,  three*  ami  one-i'ourtb  miles  in  le>ngth.and  sepa- 
rateel  from  the-  Illinois  shore  by  the  sleiui^h  nnntioned  above.  This  slouch  is  l.HMIfeet 
in  width  at  itsentiame.  inenasin^  to  •i.70n  te-e-i  at  the  ee-nter,  tbenee  narrowing  down 
to  *4ii,r.((i  te  et  at  its  n.ouih.  This  s!e!u;;b  is  lepn  sente-el  <»n  ail  the  edel  nia]>s  as  luiviug 
abemt  the*  s;inie*  w  ielth  as  the*  main  ehanm  I  ed  tin*  river.  Jf  this  sloU";b  was  ever  the 
mam  e  h.nim  1  ed'  t  he  iivi*i .  it  must  l.aN  e  bie  n  so  pre\  ions  te»  tbe  year  l-lo.  as  the  sur- 
veys ol  that  elate*  she»w  the*  e  hannel  tei  lia\e*  bee-n  on  tbe*  we-st  siele. 

'Uieie  aie*  nei  lee-oiels  ed'  sui  ve_\  s  ]iie\  ions  to  that  elate*.  Cabaret  Island  eiri^inally 
coiitaineel  al.out  l.lC.n  aens,  eir  ue'arlx  two  :iud  eun'-tbirel  si|uare*  miles,  aeeorelinj:  tei  tbo 
Unite  el  States  Lanel  (Hbee  sui^ey.  Tin  re.  lias  been  hut  litth'  abiasiein  of  its  .nhoreH 
eomjianitiyely.  It  is  a  ])art  of  the*  State  of  Illimiis,  the  boundary  line  beiut;  tbe  center 
of  tin*  main  ehanml.  On  Cemtes  and  AVinke'ln.aier's  map  e)f  l-'-lIt,  ae-ceimpauyin};  the 
report  <d  Colom  I  Me-iri!l  on  the  harbor  suivey  e>f  St.  Leiuis,  tln*re;  is  repre-sente.-'d  a  lonj;^ 
irregular  islaml    hetweei,   Calaia  MamI   and  tin*  Miss«iuri  shore:  ibis  island    has  no 
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name,  aiitl  is  not  shown  on  any  oftlip  olilrr  innp<«;  it  lias  prohalily  fornnxl  within  the 
last  forty  yi^ai-s.  iSonii'  parts  of  it  aro  now  as  lii>;h  as  any  4»f  thi»  nLM;ihhorinij  islaiidH, 
anil  ci»vtiri*d  with  a  vi;j:*>r*nis  jxniwth  of  willows.  H  "twiM^u  tliis  iHlaii'l  ami  Cihiin't  is* 
what-  is  caUiHl  l*i»ckct  Cliutt».  This  chutt*  is  ncnv  luui'li  wider  tli.i:i  ropn»srntt.^d  on  tlio 
map  of  l'^\:\  rcfernMl  to  ahovi'. 

Grand  Chain  <likts  failirn;  to  dt'tl»*ct  tin*  watrr  thnni;^h  Caharot  SUhi;x^i,  has,  appa- 
rently. amon;;st.  its  otln.*r  ♦'tV.M'ts,  h.id  tii"  «"ii'i*ir  oi*  widt^iinj;  and  <h*t*piMiin;^  tlio  elian- 
utd  of  Tockct  Chnte.  and  if  thr  sna;^s  and  othor  o]>strii(;tions  oonld  he  n^noved,  and 
tht^  crli.'iniu'l  diH'i>iMied  hy  dnMl^rinnr,  suinc  of  tin*  ahrasion  of  the  Missonri  shore  ini;;lit  ho 
avoided.  From  the  head  of  Caharet  Nland,  (or  rather  opposite  the  head,)  on  the  Mis- 
S4niri  nhorOf  an<l  extentlin^  down  to  t!ie.  in'w  water- works.  i!i  the  npper  portion  of  the 
city,  is  a  hn;;e  heml,  tho  eoneavity  towards  tlie  river,  called  Sawder's  Ik^nd,  which  is 
wearin;:  rapidly. 

A  larjje  bar  has  fornn?d  across  the  h>wer  end  of  Caharet  Island  and  across  the  month 
of  Caharet  Slon;ih ;  its  onter  ed«jfe  takin«]j  nearly  the  shape  <d*  the  opposite  shore. 
Eighteen  miles  IhjIow  Alton  the  npper  limits  of  tin's  city  of  St.  Lt>nisare  reacdied,  noarly 
opposite  tho  foot  of  Caharet  Island.  The  city  front  has  a  development  of  lu'arly  thirtoeu 
miles,  tenninatin*;  at  the  month  t>f  the  river  Des  Peres.  From  the  n])i>!'.r  r-ity  limit-8  the 
towns  of  Venice  and  Brooklyn,  on  the  left  hank,  are  passed,  as  also  East  8c.  Louis,  uu 
lUfHHly  Island,  and  helon«;in^  to  the  State  of  Illinois. 

Below  BhxMly  Island,  aiul  opposite  tho  United  States  arsenal  in  Lower  St.  Lonio,  is 
Anienal  Island,  ahont  two  miles  in  len^^th.  The  channtd  passes  to  the  west  of  this  isl- 
and, althonjfh  sonndini;s  taken  behiinl  tln^  island,  on  its  eastern  side,  showed  a  lino  of 
deep  water  extending  qnite  thron;;hont   its  len;;th. 

From  the  river  Des  Peres  to  the  m<»nth  of  the  Maramee  River,  twelve  miles  meas- 
nrcd  alunj;  the  RteandM)at  channel,  a  succession  of  shoals  and  islands  occur.  More  thor- 
ODgh  examinations  will  he  necessary  upon  this  portion  of  tho  river  before  anything 
mnrudetinite  can  be  stated. 

The  banks  on  tho  west  an?  rocky,  and  approa«'h  the  river  closely  and  nearly  contin- 
nonsly,  tiutil  a  short  distance  above  the  Marauiec,  when  they  travel  to  tho  west,  loav- 
inc  the  river. 

The  Maramee  was  n<»t  traced  n]>.  TFumphreys  and  Abbot,  in  their  report  iijion  the 
Mississippi  River,  fl(»4cnb(>  the  stream  and  its  basin  as  foUows  : 

'* Maramee  liatthi, — The  northern  slope  of  the  eastern  portion  of  thc?i  Ozark  Mountains 
drains  into  tho  Maramee  River,  a  stream  which  enttu's  tln^  Mississippi  a  few  miles  be- 
low St.  Louis.  This  ha^^in  is  hilly  in  character,  containini;  no  lands  liable  to  inunda- 
tion. Its  area,  taken  from  Ilutawa's  st^'tional  map  of  Missouri,  is  tive  thousand  four 
hundn  d  and  seventy  s<iuare  miles." 

At  the  time  of  our  examination  several  lar;;e  bars  w(*re  formeil  o])posite  its  mouth. 

ALTON    IIAKHOK. 

The  city  of  Alton,  aceontin;?  to  the  last  census,  has  a  pi>[)nlation  of  ll.:V.)!).  Tho  city 
lies  partly  at  the  foot  of  the  liii;li  ranj^e  of  blnlfH,  spi»k<Mi  of  in  th^  lirst  ]>irh  of  my  re- 
port, and  partly  on  a  slope  <;radually  asccnidin;;  to  the  hi.u:h  raJi^^e  of  blutfs  hack  from 
the  river.  The  h^vee  front  commences  at  the  foot  of  the  Iji'^li  ran:;e  overhan-^iui;  the 
river,  running  for  a  short  distance  on  a  line  paralh'l  to  the  starp  of  tlu^  blntls,  tlience 
deflectin;;to  tho  east  about  '2  I  \  Witliin  tiiis  ariv;le  of  «lell»erion.  and  for  oud  and  ono- 
half  miles  below  the  ap»»\',  li»'S  a  lar-^e  sand  shoal,  entirely  cut  tiling  olf  th  >  levej  fri>nt, 
excepting;  about  •<OiMeetfrom  the  channel,  preventing:  boats  from  iandinjL^at  h)w  sta;jfos 
of  water.  This  shi»al,  known  as  Alto!i  l>.ir,  extixnis  across  the  river  abo!i^,  throe- 
f«>nrths  of  the  imtire  distanee,  narrowiii!:;  tiie  ehinnel  betwi'eii  it  and  Ellis  Island  to 
al)out  1.<K)0  teet.  IJeliind  Ellis  an»l  ibounil  Islands  ((leseribcil  in  thi'  lirst  part  of  this 
report)  a  lar;;i'>  ]>ortion  of  the  river,  prt)b;v')ly  one-tliiril.  disirhari^fs  thro:i'jrh  Alton 
Sloiii^h.  Tin*  bar  above  Ronntl  Island  has  b.'i'u  inert-asini^  of  late  years,  ami  its  npjior 
end  IS  now  abr»ut  2,0  m)  fi-^r  from  the  nop  *r  «Mid  of  tiie  island.  ext-Midin;;  also  a  consid- 
erable distance  below  the  head  of  Ellis  I.shuul.  rnnniiiix  ilia-jr-oially  across  the  thread 
of  the  main  channelof  the  river.  IL'tween  tiie  bar  an>l  k:)und  Island,  and  between  tho 
latter  and  the  hi'>a4l  of  Ellis  Island,  are  twi)  bianehes  or  chutes,  throiii^h  which  a  p  )rtion 
of  tho  w.iter  ent4'rin^  Alton  Sl«>uu:h  is  dischar;:eil  into  the  main  <*h«!infri  with  consid- 
erable Velocity.  The  ma[>  of  Alton  Harbor,  nia-le  in  tlie  winter  of  \^  n  and  l-^'O,  sh(»ws 
the  current  as  rnnnin;j;  in  the  other  directions,  and  enti^rin;>  the  slon;;h  tlirou;^h  tho 
chutes. 

Thir  slouch  or  chaninl  is  about  '.*')0  lei»t  in  wi:lth  at  its  In-ad.  inere.j'^inu:  to  l,*2.'>t)  feet 
at  the  middle,  wh«*.re  there  is  an  ext^nsiv*'  shnal  eMuiidin^  hall'-wav  across  to  the.  fdiot, 
whifre  it  narrows  d«»wn  to  72^  fe»'t  in  width.  Tin*  maj)  of  l*^  ii  and  l"^i».^  ri'pres:'.nts  tho 
main  channtd  as  passin;^  behind  lOllis  l.^laml.  Tlie  ree.iMit  survey  shows  that  such  is 
not  the  ease  now,  yet  a  <onsicli'rable  (lei>Mi  »>f  water  exists  in  tlie  slon:;h,  varyin;;  fi-om 
S  to  1*2  feet  in  depth.  Our  exami.iation  sli->\\s  an  iniprovenn-nt  in  the  condilit)ri  of  the 
harlK>r  since  the  last  survey,  m.idi' in  IriM:  yet  another  hij^h  ilooil  may  revtirso  the 
predent  state  of  affairs,  and  make  tin?  harbor  worse  than  it  was  before.     The  current,  as 
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it  approaches  tlie  city,  sooins  to  he  parallel  in  dirrction  i^'ith  the  f^neml  line  of  the 
bauk(»,  until  about  ouv  mile  ab<»ve  the  Hteaiuhoat -landing,  when  it  is  deflected  to  the 
west,  and  hugH  the  MisHouri  shore ;  the  steamboat  ehanuel,  however,  being  on  the 
Illinois  side,  a  ]>oition  of  the  dibcharge,  as  stated,  enters  the  slouch  back  of  Round  and 
Ellis  iHhiuds;  the  remaiuilcr  is  deileeted  toward  the  Alt^in  lanaiiif;,  and  thence  back 
toward  Ellis  Ishiiid,  ereatin<;  by  this  means  the  triangulMr-Bha]»ed  bar  above  the 
islands,  aiul  ]iartially  forming  the  Alttm  bar.  One  <:ans4.>  tif  the  tirst  dellirction  of  the 
current  towaid  the  MisMniri  shore  may  be  trae«*d  to  the  piles  of  refuse  stone  thrown 
into  the  liver  tVem  tlir  niniirrons  stonc-tiuarru-s  and  lime-kilns  at  thef(»ot  of  the  bluff's 
above  thf  eity.  Another  e;ju>e  of  the  formation  of  the  Alton  liar  lifS  in  the  fonn  of 
the  levee  itnif,  tin*  rc-cnterint;  forming  a  jHicket.  for  the  rereption  of  the  sjind  dopoaited 
by  the  cnrn-nt  :is  it-^  velocity  is  (liminislifd.  Another  eanse.  perhaps  equally  potent  at 
times,  aiisi'i  iroui  the  eonjtnncd  :ieti«tn  of  the  Misrtouri  and  Mississip])i.  The  MisMUiri, 
entering  the  Mississippi  brlow  Alton,  stiikrs  tln^atter  river  at  right  angles  to  the 
direction  of  its  enrrcnt.  The  jliM-hnrgf  of  the  fornuT  is  always  greater  than  that  of 
the  latter  at  similar  stages  of  water,  and  immensely  so  when,  as  often  hap)>ens,  the 
Misstkuri  is  at  its  tlood  wlien  the  Mississi]ipi  a)»]>roaehes  its  low  stage.  In  this  easi^, 
especially,  the  former  ]iredoniinates  <iver  the  hitter,  sjireading  out  (»ver  the  low  hinds, 
backing  u])  considerably  beyond  Alton,  cheeking  the  velocity  of  the  Mi8sis«iip]>i,  and 
its  overflow  also,  and  resulting  in  the  depo^it  of  mingled  mud  and  sand,  whieli  is  not 
always  scoured  out  after  the  subsidence  oi  tin;  th»od.  Obviouslv,  an  increase  in  velocity 
and  discharge  through  the  channel  in  fiont  of  the  city  would  remedy  ]iartly  if  not 
wholly  the  dillicnlty.  'Jhe  increase  of  vi-lociiy  would  only  be  beneficial  during  the  low 
stage,  or  after  the  disa])pcaranc(^  of  the  Missouri  liood. 

iVaiious  ]ihnis  have  been  sulimitted  to  remedy  this  evil;  one,  and  the  favorite  plan, 
is  to  cctnnect  the  head  of  Kilis  Island  with  the  main  shon*  by  a  timber  and  stone  dike. 
This,  although  it  would  have  the  i.llect  of  throwing  tin?  vt»lunie  «»f  wafer  that  now 
dischaiges  through  the  slougli  into  the  main  channel,  seems  t«»  nic  to  be  unnecessarily 
exJM•nsi^»•.  1''urtliermore,  if  raised  to  the  heigiit  to  which  it  is  pro]>osed,  it  will  be 
likely,  at  high  water,  to  cause  considerable  scour  of  the  lands  adjoining.  Hevetiueut 
of  the  easttrn  hank  of  the  island  would  be  uecessarN  in  this  cas<',  as  it  would,  however, 
to  some  extent.  vNltatever  ]ilan  might  be  fi>lIowcd.  A  line  of  obstructions  placed  along 
the  bar  above  the  islands,  and  cro>siiig  the  chaimel  between  the  bars  and  the  Missouri 
shore,  placed  diagonally  w  ith  the  directi<tn  of  Jhe  current,  and  closing  U)>  the  two 
chutes  b«'twcen  the  bar  and  the  islands,  (see  map.)  Wiiuld  <lellect  the  current  to  much 
better  advantajie  towaid  the  Alton  landing,  and  probably  tbrm  a  bar,  or  increase  tlu*^ 
]u-esent  bar  at  the  head  of  Kllis  Island,  and  serve  in  that  manner  to  protect  the  upfnT 
portion  of  the  island  lioni  wash  to  a  ceitain  extent.  Ihit  the  jiossibility  of  this  bein^c 
damaged  or  canicd  away  l»y  ice  led  me  to  reject  this  plan.  Its  cost  1  have  estimated 
at  ^:.l',t»ll  .'«»:  materials,  hiush.  ^tone.  and  jiiies.- 

In  my  <  ]»inion,  a  dam  raisid  to  the  height  (»f  low  water  should  b<'  extended  across 
the  slough  fiom  a  ]»oint  ahout  tlie  middle  of  the  island,  the  exact  ]>osition  to  be  deter- 
mintdat  the  time  of  constinction.  K\)ierieni-e  has  shown  that  dams  located  about 
midwav  bet  w  ten  the  lu  ad  and  loot  of  a  slouch  ;;ive  the  lust  results  both  as  to  scour 
and  deposit. 

The  cost  of  such  a  <lam,  built  of  brush,  stone,  and  ])iles,  would  be — 

2,r0(»  solid  \ards  of  stniie.  delivered  in  the  <lain.  at  .r'i  '2't sr>, 0*25  (H) 

*i.r,('li  c<irds'uf  l.nish.  delivered  in  the  dam.  at  -rJ  *J.-) .^),tWr>  00 

iil)U  piles,  at  >T  :m 1 , .'IK»  (HI 

Cohtingi  ni  e\pen-.e>*,  !,'•  per  cent 1,1*1*2  5(» 

Total 14, (kW  I>0 


Tin;  almve  c;iii  he  ])ioJltalily  expemli  tl  ihiring  the  next  seas»>n.  The  mati'rials  can 
all  beehtaiutil  in  the  inin!tdi;i(e  \icini!y.  The  lnu'-h  should  be  eithei made  into  rafts, 
and  liiiatid  to  the  jdaee  where  il'i.\  aie  to  lie  sunk,  or  made  into  fascines,  and  sunk 
with  stone.  I  l.ave  not  proviihd  lnn-  tor  aiiv  ]e^(  tnient  around  the  ln'ad  and  east 
bank  ol  tin*  islan«l.  'i'lie  elbi  t  ol  the  oli>linctun  should  be  noted.  If  it  is  found  that 
wviiY  and  aliasion  of  any  j-oition  «'f  the  i>ianl  occur  Jrom  the  elVectsot  the  obstructitm 
])lac«-fl  in  kl:«  sh-ugh,  it  will,  in  my  <i]iiniun,  he  ample  tiuK*  then  to  estimate  lf>r  a  pro- 
tection. 

sTAiisTii  >*  T«»  Acro.Mi'ANV  i;i:i'oi:T, 

Amount  <»f  intt  rnal  revenue  (olh  cte«l  for  the  year  ending  .lune  :".(»,  Is^TtJ,  S'2u7,7*2y  44- 
(j«»ven:n.«  nt  I  niUlii.;:  neaiest  t«»  A!t«-n.  i>  the  >t.  Louis  enM4ini-house. 
Kumher  <f  aiii\a!s  ai.d  in  laitun  s  ti<  mThe  |.«.ir,  lor  the  >ear  ending  June  '.'AK  IJ-TO 
3,rty.    'Iiadeol  the  ]  (lit  111  t!:e  ?jin;«  liuie.  lic,!.'.:;  tous.     he;:istei«d  tonnage  forf-ani 
lin-e.  717  i«:ns.     l-.r  ibis  mioin  aiii,.i   I  an.  imlt  hi.  d  to  Xi.  W  .  T.  Miller,  of  the  Altu 
boaid  ot  tiaih  . 
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In  eonnection  with  the  harUor  of  Alton,  I  would  say  that  if  the  citizens  would  rectify 
their  levee  front,  so  as  to  include  in  it  the  greater  portion  of  the  bar,  which  now 
obetracts  the  landing  to  their  disadvant-age,  they  would  not  only  add  considerable 
land  to  the  city  i>n)pfirty,  but  also  keep  up  a  good  stage  of  water,  and  add  to  the 
improvements  Im*1ow  the  city.  Any  line  of  obstructions,  no  matter  how  temporary  in 
construction  and  material,  placed  on  tht^  prolongation  of  the  upper  portion  of  the 
levee,  which  would  cauHe  a  deposit  of  Hand  or  other  sediment,  would  aid  in  making 
land,  and  this,  together  with  refuse  st-one,  cinder  and  ashes,  earth,  «&c.,  would  bring  thcv 
levee  out  to  the  line  of  deepest  water.  .  ^nzli 

In  milking  this  suggestion,  I  know  nothing  of  local  interest  involved.  The  practice 
of  throwing  stone  into  the  harbor  along  the  line  of  quarries  and  kilns  in  tint  upper 
part  of  the  harbor  is  pemirious,  and  should  be  discontiinied. 

MOUTH   OK  THE   MLSSorKI. 

One  <if  the  greatest  sources  of  danger  to  the  surronnding  country  from  abrasion  of 
lianks,  lit^  in  the  a^'tion  of  the  Missouri  and  Mississippi,  combined  upon  that  portion 
of  the  Illinois  shore  op]H>site  the  mouth  of  the  Missouri,  and  directly  below  it.  The 
Missouri  di8<.'harging  into  the  Mississippi,  as  stated  in  the  discussion  of  Alton  Harbor, 
in  a  din^etiou  at  right  angles  to  th(»  direction  of  the  latter  streaiu,  with  a  much  greater 
snrface-slojw,  and  conscfpient  veh>city  and  discharge,  preponderates  greatly  over  the 
Mississi]»pi,  the  controlling  action  varying  as  the  stage  of  water  in  each  increases  or 
deeresises. 

The  Mississippi  is  deflected  from  its  noruial  course,  the  resultant  current  of  the  two» 
stn'ams  bearing  directly  upon  the  banks  opposite*,  wearing  them  away  at  a  rate  almost 
l>eyond  l>elief,  excepting  to  those  who  have  jictually  watched  and  measurt.*d  its  encroach- 
ments. The  resultant  current  strikes  almost  perpendicularly  to  the  general  line  of  the 
banks,  the  angle  which  it  makes  being  great  ly  in  excess  of  the  angle  of  stability  for  the 
most  favored  soils.  The  mouth  of  the  river  in  1829,  as  shown  by  the  map  of  the  survey 
of  1841^,  was  over  two  miles  billow  the  present  opening.  From  some  cause  the  old  avc»- 
nne  has  bei^n  closed,  and  the  main  bo<ly  of  the  strearu  now  debouches  about  two  and  a 
half  miles  al>ove.  Th<»  shore-line  opposite,  as  indicated  by  the  maps  of  the  land  survey 
of  1^13,  was  eonsiderably  io  the  west  of  wliat  it  is  now,  tlio  continued  abrasion  haviug- 
worn  off  a  stiip  of  land  1,(IU0  to  :{,(K)0  tt^'t  in  width  for  a  distance  of  four  and  a  halt*  miles 
measured  along  the  banks.  ('(Uiiparisons  of  the  maps  of  our  survey  with  those  of 
former  years,  sliow  that  marked  changes  have  taken  ]>lace  in  the  channel  of  the  Missis- 
sippi as  well  as  at  the  mouth  of  the  Missouri.  From  the  lower  end  of  Ellis  Island  the 
channel  is  a  little  to  the  southwest,  directly  toward  the  head  of  Maple  Island,  which  it 
strikes  with  great  forc«»,  wearing  it  away  rapidly;  here  the  channel  divides,  the  greater 
iKMly  of  water  and  tlie  main  steamboat-channel  ]>assiiig  to  the  left  an<l  east  of  the 
inland.  Hy  examining  the  reeords  of  the  United  States  land  otlice,  it  appears  that 
IMand  No.  1,  a«  there  reconled,  aiul  containing  51  acres,  corresponds  very  nearly  with 
the  position  of  Maple  Island,  which  has  scarcely  half  that  number  of  acres.  It  is  con- 
clusive that  they  are  itlentical,  and  that  the  dissimilarity  of  size  and  sha)>e  arises  from 
the  abrasion  of  the  banks  by  the  eurrent  during  the  tifty-eight  years  ttha  havt;  elapsed 
since  the  I'liited  States  land  survevs  were  made. 

Islaml  No.  2,  of  the  same  survey,  lies  immediately  north  of  No.  1,  and  was  estimatwl 
to  cohtain  21^  aercs.  At  the  time  of  the  survey  none  of  this  island  was  visible;  at 
extreme  low  water  a  small  portion  of  it  is  sfiMi,  or  rather  what  remains  of  it.  The 
channel  between  the  two  islands,  originally  but  200  feet  wide?,  is  now  the  main 
Hteamboat-ehannel.  The  examiiiati<»n  of  the  reeords  shows  that  these  islands  belonged 
to  the  prewnt  State  t)f  Illinoi.s;  conse<|uently,  the  main  channel  was  to  the  west  of 
them.  In  the  examination  made  to  discover  where  the  channel  was  at  that  time, 
there  was  foinid  what  appeared  tolx;  an  old  shore-line,  beginning  at  a  point  on  the 
western  shore  just  below  ILllis  Island,  an»l  running  in  a  southerly  course  toward  the 
present  channel  of  th«*  Missouri  Klver  ;  east  of  this  line,  for  om*.-fourth  of  a  mile,  is  a 
low,  flat  bar,  but  little  eh-vated  abcjve  low  water,  with  an  occasional  mound  covere<l 
with  wdlows,  and  no  timber  <if  an  older  growth  than  tifty  years.  In  IdV)  there  was  a 
steamlM>at-channel  opened  through  this  ])lace  during  high  water  of  the  Missouri,  and 
was  nmch  nse»l.  The  only  land  that  is  eujvated  ahove  an  ordinary  stage  of  water,  east 
of  the  old  shoreline  spoken  of,  is  a  few  acres  on  \\w  pt»int  between  the  two  rivers.. 
This  waspnibably  once  an  islan<l.  liy  examining  the  map,  it  will  be  seen  that  a  straight 
line  drawn  from  the  lower  end  of  KIlis  Island  through  this  low  place  would  strike  the 
head  of  MisMiuri  Chute.  This  lin(»  may  have  once  Imm'U  the  course  of  the  ^lississippi. 
As  before  stated,  the  Mississippi  Kivcr  divides  at  the  hea<l  of  Maple  Island;  that  part 
to  the  right  and  west  of  tin*  island  is  now  but  a  narrow  slough,  full  of  logs  and  snags, 
but  tli«*  current  is  very  rapid  aiul  evidently  deepening  it,  and  bearing  toward  the 
Miss4jun  shon*,  which  is  wearing  rapidly.  The  easiern  cliannel  of  the  Mississippi,  aft^ir 
leaving  the  head  of  Maple  Island,  inclines  ttiward  the  Illin(»is  shore,  striking  it  alxuit 
one-half  mile  above  tin*  junction  of  the  two  riveis;  from  this  point  the  current  hugn 
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tli(*  Tliinnis  sliorc,  iiiiitin;^  ^vith  tli-  rt'siiltaiit  nnTcnt  i>f  rlif  Missouri  ami  thi*  purtinn 
ot'tlic  MJKsi^sippi  tli.nt.  Ii;is  jki^sciI  to  tlic  wvst  of  Ma]»U>  Island.  I  liavv  no  duiibt  tliat 
tlu>  rluiniu'l  itt'tlH'  Mississippi  oim-c  iias^^iMl  to  tlii'  \vrst  ot'Mapb;  Tsland  and  towunl  the 
lii'ad  ol'  Moliili*  Inland,  aiid  lliat  tlii>  Missouri  once  ilowcd  throng])  Mobile  Chute, 
(lu'twrcii  Moliiii-  Inland  and  Missouri  sliori'. )  'I'his  ciiiitc,  as  shown  on  thi{  ina]i.  ifliUiout 
nno  an<l  thri'i*«|uart«r  niilrs  in  Irn«;tl»  hy  iMi(»  [Wt  w  id**,  at  tht-  head,  gradually  widt'u- 
in<^  to  *2.7(K)  t'«  rt  at  rill' niitiith.  Jt  is,  at  pri-scnt.  <  liokid  up  with  snap:s  and  h>^H,  but 
tin*  curn-nt  ru>in"s  iM-twiM-n  thi*m  with  j;r<'at  rapiilitv.  At  thi*  l«>wi*r  oud  oi  the  chute 
is  a  small  island.  Alon'4  tin-  main  sliori'  and  opposite  tin*  island  is  an  (dd  h'iVt'iO ;  thiH 
has  hi'i-n  hrok«Mi  tlin»u^h  in  srsrial  placr-s.  and  no  h>n;;rr  si-rvcs  the  inirpo.sc'  for  which 
it  wan  iiit<iidrd.  T\u'  hanks  an*  sttcp  and  yiiddin;;,  and  art-  already  woarin^j  away. 
AVf-rt'  tliis  rlintc  chart'd  of  all  its  ohstnictions,  and  the  point  of  land  "A."  (f>t'e  map.) 
taken  oil',  considrralilc  of  ilu*  Missouri  dischar^i*  would  pass  tlinuii^h  thi>  new  chaunel, 
rednein;;  the  dirrrt  diM-liar;;*'  into  thr  Mississippi  hy  this  means,  and.  eonseqm'Utly, 
hrin<;in>x  thr  n-sultant  euirrnt  m-ar  the  Missouri  short',  and  helow  the  point  <if  Mobile 
Inland,  'i'lie  channel  west  of  Ma]ile  Island  shouhl  he  rlean-d  of  the  oh.strnctionK,  f^iv- 
iuf^  a  free  llow  of  water  throu^^h  it,  thus  aidiui;  in  hriuji^in^  the  current  of  the  Misdia- 
sippi  nearer  t<»  the  head  <d'  Mobile  Island.  The  pa^-sii^e  between  the  huiuII  iMland  in 
Mobile  (Miute  and  Mobile  Isl.'ind  should  be  closed  up  with  the  material  taken  fmui  the 
chute.  Hy  exeavatin;;  the  lower  end  of  the  chute,  si>  as  to  make,  it  dee])»r  than  the 
upper,  a  jLjreater  inducement  will  be  otfered  to  the  How  of  water  throu«j:h  it. 

The  ]M»int  "A"  will  ]irobably  be  washed  away  by  the  current.  I  aui  informed  that 
tin*' i»ropri«'tor  of  the  land  bordering  the  Missouri  side  of  the  chute  is  nut  averse  to 
losinj;  some  of  his  ]iroi>eriy  by  the  "wash,"  as  he  can  dispose  of  his  tiuilw^r  t-o  better 
advanta<;;e  if  the  chute  is  deepened  so  as  to  allow  boats  to  jiass  throu<;h  it  aud  laud 
aloujv  the  shore.  Tin*  chanjxi'  in  the  delta  «d'  the  Missouri,  from  whatever  oauKe  it 
originated,  cansin<;  the  curient  of  the  river  to  strike  that  of  the  Missirtsip])i  at  an 
unfavorable  an«xle,  has  doubtless  been  one  c:jusj'  of  the  chanj;e  in  the  ehanuel  from  the 
west  to  tht>  east  of  Maple  Island.  'J'he  portion  <»f  the  Illinois  shore  Hubje^^t  to  abrasion 
is  ]>art  of  the  American  Hot  torn,  and  is  here  steep  and  hi;rh,  of  li^ht  alluvium,  aud 
underlaid  by  (pticks:ind.  reiuleriny:  it  easy  of  removal  by  the  current,  ami  subject  to 
slides  and  cavin;^  from  any  distnrl)in(x  cause.  'J'he  l.»ank  is  concave  towaitl  the  river, 
the  choid  ot  the  entire  abraded  ])ortion  bein;;  three  ami  three-tourth  miles.  The 
entire  abraded  portion  consists  of  two  curves,  j^yadnally  merj;in^  into  each  otlier,  tht» 
U])])er  curve,  or  tin*  one  dire4'tly  op])osite  tlnr  mouth  of  the  Missouri,  Iwin^  a  !<2^dej;re(' 
curve;  the  lower  is  about  «»ne-half  <le;xJ*''*'  '"nrve. 

J)urin«;  extreme  hi<;h  water  of  the  Missouri,  which  generally  ocelli's  in  June,  the 
bottoms  are  cntindy  submerjjiMl,  t»xei'j>tin«x  where  levees  havi;  been  proviiknl;  and 
when  tht;  two  rivers  conjoin  their  Hoods,  the  country  for  miles  around  is  under  water. 

It  has  been  feared  for  manv  vears  that  these  floods  would  lind  their  way  into  the 
valley  of  Lon;;  Lake  and  (.'ah(»kia  Creek,  and,  in  tlit>  C4>urse  of  two  or  three  doodn, 
eventually  elian;^e  the  channel  of  the  Mississii>pi,  cairyinj;  it  towanl  the  foot  of  the 
Kaskaskia  ]»lnfls,  and,  passin<:c  t<»  the  east  f»f  St.  Louis,  leave  the  city  an  inland  town. 
I  do  not  apprehiMid  any  immedi  ite  dan^^er  from  this  cause.  A  line  of  hovels  ruu8  from 
the  mouth  of  Wood  JJiver.  throu;^li  and  across  tin.'  valley  of  Lon^  Ijake.  to  the  head  of 
the  dike  built  by  the  Anieiican  Hottom  Levee  ('om]>any,  showed  the  top  of  the  dike  t-o 
1n«  hi;;h  eiiontrli  above  the  surface  (d*  the  river  to  ])rotect  the  portion  of  the  bottoms 
below  it  fiom  overllow,  except  in  tin*  \«'ry  hijihest  sta;^**^  of  the  river,  when  t^vorything 
is  under  water.  At  tin;  rate  at  which  the  shore  is  now  rccedin;;,  it  nnist  be  many 
years  beltue  theri\ercan  reach  this  dike,  if  it  ever  does:  the  dike,  bein^  built  upon 
the  soft  soil  underlaid  by  ((uicksaud,  nnist  be  destntyed,  and  another  will  Inive  to  be 
built  below  it.  As  the  river  now  is,  the  rat»»  of  abiusion  must  be  less  than  it  formerly 
was,  for  the  reason  that  the  broad  expanse  of  wati-r  between  the  bend  arul  the  mouth 
of  the  river  acts  as  a  cushion.  Hiiwever,  it  is  not  sal'e  to  rest  upon  this  assumption, 
because  another  Hood  may  produce  changes  above  and  below  that  may  iucreatse 
instead  of  diniinishin;;  tin*  "wear." 

The  enormous  destruction  of  land  and  property  calls  for  some  aid  on  the  part  of  the 
(loviMiimi-nt.  T<i  ]»rotect  the  banks  by  rcvetnu-nt  would  be  too  costly  and  um;ertain, 
the  character  of  the  bcil  at  the  foot  of  the  banks  not  admitting  of  any  load  Imiug 
]daeed  upon  it;  ]>ilin;r,  thou;xh  it  mi;;ht  be  elheacious  as  loni^  as  it  lasted,  would  most 
prob;ibly  scour  out.  from  the  ab.'icm'e  of  any  sulliciciitly  tenacious  soil  to  hold  the  pileH. 

My  opinion,  founded  upon  tln^  results  of  the  survey  and  such  examinations  as  I  unide 
in  December,  is,  that  tiii^  most  economical  as  well  as  thorou;>:h  ]dan  is  the  one  hu^;- 
^csted  by  you.  \  i/.  to  control  the  action  of  the  Missouri  and  .Mississippi,  as  far  ftti  it 
can  be  done,  by  openin*^  Mobih;  C!hute  and  the  chute  to  the  west  of  Maple  Island,  aud 
induce  as  nnich  water  as  possibh;  to  tlow  throu;xh  both. 

From  the  best  means  at  hand  lor  calculatin;r  the  <.'\pense.  I  would  ])la"e  it  at  $25,000. 
Tlie  los»s  to  piop<-rty-owm'rs  from  the  abrasion  alone  cannot  be  less  thau  ;g>100,UOO, 
count  in;;  improvements  that  have  been  made  upon  the  land  before  it  was  derttn>jed, 
loss  of  crops.  A:c. 
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8]M>altl  the  channel  Htraigbten  eventually,  and  pass  west  of  Maple  Island  and  through 
Mobile  Cbnte,  the  necessity  for  throwing  a  dam  across  Alton  Slongb,  already  recom- 
mended, will  be  apparent,  to  prevent  this  slongb  from  boconiing  the  main  channel  in 
front  of  Alton. 

Several  bars  of  considerable  magnitude  exist  at  the  mouth  of  the  Missouri,  and  one 
at  the  entrance  to  Mobile  Chute.  I  do  not  consider  it  necessary  to  do  anything  toward 
their  removal. 

The  inhabitants  could  do  much  individually  toward  protecting  and  increasing  their 
land,  after  the  improvements  reconnuended  shall  have  been  made,  if  they  would  plant 
wiUows  on  the  bars  in  front  of  their  farms,  throwing  in  brush,  stone,  and  refuvse  inat- 
ter;  the  sediment  dei>08ited  behind  would  not  only  make  new  land,  but  would  serve 
to  protect  the  land  from  medium  stage  of  water,  if  not  from  floods.  The  land,  having 
a  respite  from  abrasion,  would  probalily  in  a  few  years  form  a  staple  slope. 

Long  Lake  is  a  long,  narrow  body  of  stagnant  water,  from  100  to  300  feet  in  width, 
folio  A-in^  a  very  circuitous  route  south  and  southeast,  through  the  American  Bottoms, 
and  origiually  ended  in  Cahokia  Cn'ek,  which  is  a  narrow,  crooked,  sluggish  stream. 
Both  of  them  are  sometimes  nearly  dry.  A  dike  has  been  built  across  the  southern 
end  of  the  lake,  to  prevent  high  water  from  the  creek  ent^'ring  it,  so  tliat  no  water 
from  any  stream  has  entered  the  lake  for  more  tlian  ten  years.  This  dike,  together 
with  the  dike  erected  by  the  Levee  Company,  form  a  basin  to  receive  the  surface- 
water  of  that  portion  of  the  American  Bottoms  thus  inclosed.  (The  map  will  give  a 
better  idea'of  it  than  any  tlescription.) 

Following  the  meanderiugs  of  the  lake  and  the  creek  to  its  mouth,  opposite  the  lower 
)»ortion  of  the  city  of  St.  Louis,  it  will  be  seen  that  the  distance  passed  over  is  from  two 
to  three  tini»*s  the  distance  ]>etween  the  same  points,  following  the  channel  of  the 
river. 

ST.  i.oris  iiARBoi:. 

The  city  front  of  St.  Louis  has  a  dcivelojiment  of  nearly  13  miles  from  the  upper 
limits  to  the  Des  Peres,  the  southern  or  lower  limits,  and  is  mainly  convex  towards 
the  river,  llie  extent  of  the  harbor  has  been  considerably  increased  during  the  last 
two  years  by  the  addition  of  Carondelet  to  the  city  territory.  Great  changes  have 
taken  place  in  the  shore  line  of  the  city,  as  well  an  in  the  condition  of  the  harbor,  during 
the  last  fifty  years,  and  efforts  have  been  made,  both  by  the  Government  and  by  the 
citizens  of  St.  Louis,  to  remove  the  original  and  successive  evils. 

The  following  description  of  the  early  obstructions  to  navigation  and  the  d.angers 
threatening  the  commerce  of  the  city,  as  well  as  the  efforts  made  for  their  removal,  is 
taken  from  the  complete  and  exhaustive  report  upon  the  liarbor,  made  in  18fW  and 
1869,  by  M^or  Wm.  E.  Merrill,  of  the  United  States  Corps  of  Engineers  an<l  brevet 
colonel  United  States  Anny,  and  which,  although  made  to  the  common  council  of  the 
city,  should  l»e  among  the  jirofessional  pai)ers  of  the  corps.  To  discuss  the  subject  in 
detail,  bawsl  upon  the  examinations  that  I  was  enabled  to  make,  would  be  little  more 
than  a  mere  repetition  of  his  report.    He  says : 

**  The  first  effprt  at  improvement  was  made  in  18:?7,  when  Lieutenants  Lee  and  Meigs, 
of  the  Engineers^  were  sent  out  by  the  General;  Government  to  devise  and  construct 
snch  works  as  might  be  necessary.  At  that  time  the  river  opposite  the  city  was  di- 
vided into  two  channels  by  Bloody  Island,  with  the  greater  depth  of  water  on  the  city 
side,  though,  during  extreme  low  water,  steamboats  coming  from  the  south  had  to  pass 
np  the  eastern  channel,  and,  turning  the  head  of  the  island,  drop  down  to  the  city 
^landing.  This  was  caused  by  a  loiig  flat  bar  extending  from  Bloody  Island  to  Dan- 
can's  Island,  (now  incorporated  into  the  city,)  and  though  there  was  ample  water 
above  this  bar,  steamboats  could  not  cross  it  during  low  stages  of  the  river.  For  some 
time  before  the  date  of  Lee's  report,  Duncan's  Island  had  been  growing  rapidly,  as 
well  as  the  shoal  connecting  it  with  Bloody  Island.  Besides  this,  the  course  of  the  river 
above  Bloody  Island  was  tending  more  and  more  to  the  eastwanl,  and  the  channel  east 
of  Bloody  Island  was  3'early  enlarging  and  diminishing  the  margin  between  itself  and 
Cahokia  Creek.  The  continuance  of  the  forces  in  operation  bid  fair  soon  to  give  a 
channel  for  the  river  east  of  Bloody  Island,  and  to  take  it  entirely  away  from  St.  Louis. 
To  prevent  this,  Lee  recommende<l  the  closing  of  the  eastern  channel  by  a  dam  from 
the  head  of  Bloody  Island  to  the  Illinois  shore,  and  the  construction  of  a  longitudinal 
deflecting  dike  at  the  fof)t  of  Bloody  Island,  to  wash  away  the  shoal  connecting  it  with 
Duncan^s  Island,  as  well  as  the  gn*ater  i)ortion  of  the  island  itself.  The  dam  recom- 
mended was  to  be  five  feet  above  low  water  and  1,782  feet  long.  The  longitudinal 
dike  was  to  be  3,000  feet  long,  and  also  5  feet  above  low  water.  In  lieu  of  the  dam,  he 
thought  a  dike  extending  down  stream  from  Old  Venice,  about  1,600  feet  above  the 
moutn  of  Kerr's  Island  Slough,  and  about  three-fourths  of  a  mile  in  length,  (covering 
haU*  of  the  distance  between  Venice  and  the  head  of  Bloody  Island,)  would  aaswer 
the  same  purposes.  At  the  time  Lee's  map  was  made  the  width  of  the  water-way,  at 
a  stage  13  feet  above  low  water,  was  1,835  feet  at  the  narrows,  or  opposite  BisselFs 
Point,  and  lfi38  feet  in  the  channel  east  of  Bloody  Island,  and  1,524  feet  in  the  western 
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cbaiiiu'l.  iiu'ii.'.iiird  at   tin*  naiTo>vo>t  i»lact'n.    Now,  at  the  iiarro>v»,  we  have  a  water- 
way «>f  '2JiW  loot. 

"The  dike  fniiii  the  foot  of  Bloo<ly  Islanil  wan  l)efjmi  in  June.  1^3^?,  and  iiuished  as 
far  down  asoppo.sit*'  Market  Mtreet  by  Oetobt^r  of  the  same  year,  at  wbiebdate  Captain 
Lee  nia<b^  bis  sceond  report.  In  this  be  abandons  liis  lirst  project  of  damming  the 
eastern  channel,  and  instead  reroinnirnds  the  eonstruction  of  the  bMijO^tiidinal  dike 
from  Venice.  Of  this  la^^t  dike  1,:100  feet  was  constructed  in  lr3^,  l,8oO  feet  in  1839, 
and  9r>()  feet  in  1:^40,  beinpj  4,1(K)  feet  in  all,  or  140  feet  more  than  iU  oriipnally  de- 
oip^HMl  length  of  three-fourths  of  a  mile.  The  dike  from  the  foot  of  Bloody  Ij^and 
WH^nis  never  to  have  been  const  met  e<l  further  <lown  than  opposite  Market  street.  This 
dike  was  built  by  the  Tnited  States  out  of  the  api)ropriation  of  $r>(),U(lO  for  the  harbor 
of  St.  Louis,  and  cost  .S4'>,<MH).  The  other  dike  was  built  entirely  by  the  city,  with  the 
bli;;ht  assistance  of  the  unexpended  ^Ni.OOO  appropriat«»d  by  the  General  Government. 
"The  lower  portion  of  tln^  JJl<M»dy  Island  Dike  has  been  kept  up  by  constant  repairs, 
and  can  yet  be  seen  at  low  water  at  and  below  the  site  of  the  East  St.  Louis  ele- 
vator, but  of  the  upper  dike  there  is  now  no  vestige,  excepting  a  slight  ripple  on  the 
surface  at  very  low  stages.  Tht^  up]»er  dike  was  probablj'  useful  in  preventing  the 
tliri»,atene<l  increase  of  the  arm  of  tin?  river  east  of  Blooily  Island,  but  its  sncce**  waH 
Ininlly  proj)ortionat4^  to  its  cost.  The  lower  <like  was  more  useful,  and  a  portion  of  it 
having  been  kept  up,  is  of  service  to  this  day.  Its  immediate  etloet  was  to  wash  out 
a  poHion  of  Duncan's  Island,  and  to  deepen  the  water  on  the  shoal  between  Duncan's 
and  Bloody  Islands.  Both  dikes  were  rather  useful  as  jireservatives  against  existing 
unfavorabli)  conditions  getting  worse,  than  as  cures  for  those  conditions. 

"In  the  spring  of  1^40,  the  city  engineer,  Mr.  Kayser,  re^>rted  that  the  current 
deflected  from  the  up])er  dike,  and  relK)unding  from  the  vicinity  of  the  water-works, 
was  threatening  the  destnuition  of  the  lower  dike  by  cutting  it  oil*  from  Bloody 
Island.  He  recommended  the  construction  of  two  small  spur-dikes  at  the  ^cad  of 
the  dike  and  a  little  below,  to  detiect  the  current. 

"Authority  to  build  these  dikes  was  granted,  and  four  were  built  instead  of  two,  and 
the  main  dike  was  repaired.  During  the  spring  of  1S41,  repairs  were  made  on  both 
upper  and  h>wer  dikes,  the  latttT  causing  much  tnmble  and  anxiety.  In  June  of  this 
year,  two  breaches  nuule  their  appearance  in  the  lower  dike,  and  It  was  repairwl  dur- 
ing the  next  season  by  connecting  it  by  a  cn)ss-dike  with  the  bar  ext^^ndiiig  from  the 
foot  of  Bloody  Islaml.  In  NovemluT,  1^^4*2,  there  ha<l  Wen  constructed  seven  spur- 
dikes  for  the  i)rotection  of  the  western  shore  of  Bloody  Island.  In  August,  184:i, 
City  Engineer  Keily  reported  that  seven-elevenths  of  the  river  was  flowing  west  of 
Bloody  Island,  and  four-elevenths  ea^t,  though  the  eastern  channel  had  the  greater 
velocity.  Bad  breaches  in  most  of  the  dikes  re<iuinMi  repairs,  and  there  were  cur- 
rents behind  both  of  the  main  longitudinal  dikes.  Until  l^iW,  the  energies  of  the 
city  were  directed  to  keeping  up  the  two  main  dikes  alreadv  built,  and  the  cross  and 
spur  dikes  connected  with  fhem,  the  commencement  of  a  dike  northwardly  from  the 
head  of  Bloofly  Island,  and  the  revetment  of  the  island.  During  that  time  Duncan's 
Island  was  gradually  lessening,  .ind  dikes  were  run  out  towanl  it  from  the  streets 
opi»osite.  A  dike  was  also  built  in  Cahokia  Bend.  In  1H,")U,  a  low-water  stone  dam 
was  built  across  the  channel  east  of  Blo<Hly  Island,  which,  however,  was  afterward 
carried  away. 

"In  l^G'-i  the  present  high-water  dam  connecting  Bloody  Island  with  the  Illinois 
shore  was  built  and  mad«  a  highway.  It  linally  ch»sed  the  eastern  channel.  The 
stone  dam  below,  first  built,  had  so  far  clos<'d  this  channel  that  no  water  ran  through 
it  nntil  the  riv<.'r  was  V.i  feet  above  low  water. 

"  From  this  time  up  to  the  ccmstnictitm  of  the  dike  at  the  Graiul  Chain,  no  very  con- 
siderable harbor  works  were  undertaken.  **  What  was  left  of  Duncan's  Island 
was  connected  with  the  city  by  dikes  built  acrtws  the  slough,  and  the  new  wharf 
line  was  established  along  the  eastern  side  of  the  island.  'J'he  tlike  across  the  channel 
east  of  Bloody  Island  was  raised  an<l  improved,  occasional  rei)airs  were  made  to 
other  dikes,  and  a  few  short  dikes  for  the  protection  of  Kerr's  Island  were  built. 
These,  however,  last<*d  but  a  short  time,  the  water  s])eedily  getting  b(>hind  them,  and 
cutting  them  otl'  from  the  shore.  'J'he  dike  in  Cahokia  Bend  was  also  extended.  The 
history  of  the  Grand  Chain  I.>ike  has  been  given  s«'paratelj',  and  need  not  be  repeated. 
"The  dike  constructed  by  Mr.  I^ischolV,  opiM»site  Bissell's  Point,  was  linisbed  in  the 
fall  of  lHt58.  During  the  latter  part  of  tln»  wint(?r  it  was  repaired,  as  also  a  small  dike 
above  the  Ferrj'  Landing  and  the  Long  Dike." 

The  actual  exj)enditures  on  tin*  harbor  of  St.  Louis  have  been  about  ;B-HM),000,  of 
which,  as  nearly  as  I  can  ascertain,  the  General  Government  has  furnished  $SO,000, 
leaving  the  sum  of  J^)(),(H)0  expended  by  the  city  government  for  its  improvement. 

Of  tne  longitudinal  <like  connecting  the  head  of  Bloody  Island  with  Venice,  there 
was  tfothing  discernible  at  the  time  of  my  examinations. 

The  state  of  the  harbor,  as  given  in  Merrill's  report,  coincides  very  nearly  with  the 
state  in  which  my  survey  found  it,  ditlering  only  where  a  dilferenc^  might  be  looked 
for,  viz,  in  the  shore-lines,  where  abrasion  is  likely  to  occur,  and  in  the  position  and 
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dimcnaioDS  of  shoaln.  The  bridge  piers  aud  abutments  have  been  put  in  since  tho  date 
of  his  report,  and  the  harbor  of  Carondelet  added  to  the  harbor  ot  St.  Louis.  Quoting 
from  his  report : 

"  The  x>re8ent  condition  of  the  harbor  of  St.  Louis  is  as  follows  :  The  wharf-lino  of 
the  city,  as  at  present  established,  is  seven  miles  and  145  feet  in  extent,  commencing 
at  the  northern  city  limits  at  BisselFs  Point,  aud  extending  to  the  southern  city  limits, 
three-qnart^jrs  of  a  mile  below  the  arsenal.  With  the  exception  of  a  section  two  squares 
in  length,  at  North  Market  stre^et,  for  the  Madison  County  Ferry,  no  portion  of  the 
wharf  from  BisselFs  Point  to  Biddle  street  has  been  built,  the  only  work  completed 
being  the  dcfiuing  of  the  foot  of  the  wharf  by  a  low-water  longitudinal  dike,  and  tho 
erection  of  occasional  perpendicular  dikes  from  the  old  bank  to  this  dike,  in  order  to 
check  the  current  in  high  water,  and  raise  the  surface  of  the  low  lands  by  deposits  of 
sediment.  From  Biddle  street  to  Lombard  street  the  wharf  is  finished;  thence  to  the 
noutheni  city  limits  nothing  has  been  done  except  the  construction  of  the  dikes  at  Miller. 
Lesi>erance,'Barton,  and  Anna  streets,  which  terminate  at  the  proposed  front  line  of 
the  wharf.  The  wharf-line,  as  now  defined  by  ordinance,  leaves  the  existing  bank  at 
Anna  street,  extending  gradually  into  the  river,  until  at  its  termintitibn  it  is  out  in 
the  river  a  dist^ince  of  700  feet.  The  regimen  of  the  river  at  the  lower  part  of  the 
city  having  greatly  chauge<l  since  the  e-stablishment  of  this  wharf-line,  it  is  quite 
probable  that  subsequent  legislation  will  change  the  lines  of  the  lower  part  of  the 
wharf  southern. 

**  The  current  line  of  maximum  velocity,  after  turning  abniptly  around  the  Grand 
Chain  Dike,  hugs  the  shore  of  the  Sawyer  Bend,  to  its  southern  extremity  at  Bissell's 
Point,  whence  it  passci,  in  almost  a  straight  line,  to  the  ViBnice  landing  of  the  Madison 
County  Ferry  Compan^v.  Its  eastward  tendency  is  gradually  overcome  in  the  bend  at 
and  below  Venice,  until  it  turns  wcstwardly,  striking  the  bluffs  of  the  city  near  the 
elevator.  From  the  elevator  to  opposite  the  coal  company's  dike,  the  river  is  bounded 
on  both  sides  by  revetted  banks,  and  may  be  said  to  be  canalized.  The  rebound  of  the 
current,  after  impact  at  the  elevator,  causes  a  second  rebound  on  the  eastern  shore, 
near  the  coal  dike,  whence  it  returns  to  the  Missouri  shore,  hugging  it  closely  to  the 
southern  city  limits,  passing  to  the  westward  of  Arsenal  Island.  Throughout  tho  mid- 
dle and  southern  portions  of  the  harbor  there  is  good  water  at  all  stages  along  tho 
city  wharf, Ht)ut  from  BisselVs  Point  to  Miillanphy  street  there  is  no  place  where  a  ves- 
sel can  land  during  extreme  low  water,  and  but  few  ])laces  where  one  can  land  during 
moderate  water.  The  commercial  interests  of  the  city,  especially  the  lumber  busi- 
ness, which  requires  plenty  of  space,  demand  that  some  means  be  employed  to  put 
the  wharf  northern  in  as  good  a  condition  as  the  wharf  southern.  The  city  has  spent 
so  much  already  in  improving  this  wharf,  and  in  acquiring  the  land  for  it,  that  it  is 
imiK>rtant  to  secure  a  revenue  from  it  at  the  earliest  possible  moment.  The  width  of 
the  bar,  opposite  the  wharf  northern,  measured  at  Destrehau  street,  during  extreme 
low  water,  is  1,500  feet,  and  this  is  about  its  maximum  width.  In  other  words,  at 
this  point  the  low- water  channel  of  the  river  is  1,500  feet  eavSt  of  the  wharf-line,  with 
this  wide,  dry  bar  between  them.  The  shape  of  the  bar  is  the  segment  of  an  ellipse, 
the  extremities  of  the  base  being  at  Feniy  and  Mullanphy  streets.  It  is  not,  however, 
|iermanent  in  outline,  though  quite  so  in  general  position  aud  magnitude. 

"Between  the  upper  end  of  this  bar  and  the  longitudinal  dike  there  is  a  narrow 
swash-channel,  which,  below  Destrehau  street,  turns  eastward,  cutting  the  bar  into 
two  parts,  the  northern  being  rather  the  longer." 

This  was  the  condition  of  the  harbor  in  1^^  and  18G9. 

The  earlier  efforts,  it  would  seem,  were  directed  toward  deepening  the  channel 
Iretween  Bloody  Island  aud  along  the  city  front,  from  a  point  a  little  above  the  head  of 
the  island  to  the  site  of  tho  United  States  arsenal,  and  this  has  been  pretty  thoroughly 
accomplished,  there  having  been,  for  a  number  of  years,  good  water  along  the  wharf- 
line  in  front  of  the  central  portion  of  the  city.  The  construction  of  the  dikes  around 
Bloody  Island  prevented  the  encroachments  of  tho  river  ujKjn  the  margin  of  Cahokia 
Creek,  the  dike  along  the  lower  end  of  the  island,  in  connection  with  the  spur-dikes, 
1>esides  deflecting  the  current  toward  Dnncan's  Island,  securing  Blootly  Island  itself 
against  abrasion.  A  small  portion  of  tliis  dike  was  visible  at  the  time  of  our  examin- 
ations. Bloo<ly  Island,  which,  at  the  time  of  the  surveys  made  by  Captains  Lee  and 
Cram  in  1837  and  1843,  and  for  some  time  after,  was  entirely  surrounded  by  water  with 
a  f^teamboat  channel  on  each  side  of  it,  has  entirely  lost  its  distinctive  chaVactcr.  It  is 
now  connected  with  the  main-land  by  a  series  of  <iikes  aud  causeways,  and  the  orig- 
inal channel  entirely  tilled  up,  with  the  exception  of  an  occasional  pool  of  water.  It 
is  leveed  and  revetted  throughout  nearly  its  entire  original  length,  and  it  now  consti- 
tutes what  is  called  East  St.  Louis.  The  railroads  from  the  northeast,  east,  and  south- 
east all  center  here,  and  the  channel  between  it  and  the  city  of  St.  Louis  is  soon  to  be 
spanned'  by  a  bridge,  the  piers  of  which  are  nearly  completed,  one  of  the  greatest 
engineering  triumphs  of  modem  days.  The  result  of  the  closing  of  the  slough  behind 
Bloody  Island  has  been  to  throw  the  entire  body  of  water  passing  through  that  slough 
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into  the  present  channel  west  of  the  ishiml,  and  to  the  Hcoui'in;^  force  resulting  from 
this  addition  of  water  is  due  the  depth  of  water  along  this  ]K>rtion  of  the  harbor. 

Deep  water  and  good  navigation  originally  obtained  along  tlie  wharf-line  in  tho 
northern  part  of  the  harbor  until  about  IHrj.  Previous  to  that  year  a  largo  iwrtion  of 
the  river  llowed  to  the  i*a.st  of  Cabaret  Island  through  the  slough,  now  almost  entirely 
closed  up  with  sand.  The  flood  of  that  year  produced  changes  that  materially  altered 
the  circumstances  of  How,  and  the  greater  portion  of  the  water  that  originally  flowed 
through  Ca!)ari*t  ►Slough  was  dellectcd  to  the  west  of  the  island,  x>st6sing  through 
Pocket  Chute,  and  also  along  Sawyer's  Bend. 

Tho  northern  wharf-line  of  the  city  has  been  gi-adually  extended  out  toward  the 
river,  at  what  rate  i»revious  to  l^sol,  I  am  not  iM)sitive.  Very  soon  after  tho  flood  spoken 
of,  a  large  bar  began  to  fonn  along  the  northern  wharf-line,  jirobably  due  to  the 
changes  produced  by  the  flood,  as  well  as,  to  a  certain  extent,  the  changes  in  the  line 
of  wharf.  As  the  format icm  of  tlir  bar  commenced  soon  after  the  deflection  of  the 
water  from  Cabaret  Slough  to  the  west  of  the  island,  it  would  seem  reasonable  to  sup- 
pose that  any  method  which  would  throw  the  water  back  into  the  slough  and  produce 
the  same  stat-**  <»f  things  that  existed  b«*fore  the  flood,  would  have  the  desired  eft'ect 
upon  tho  harbor.  After  the  ]»resentation  t)f  several  plans,  it  was  finally  decided,  in 
1867,  or  thereabouts,  to  construct  a  dike  upon  the  chain  of  rocks,  to  deflect  the  water 
into  the  slough,  and  it  was  (-(instructed  the  following  year,  at  an  expense  to  the  city  of 
$92,001) :  the  pcriu'iKiit'ular  jiortion  was  1,400  feet  in  length,  and  the  hmgitudinal portion 
2,000  feet.  As  j)reviou.sly  stated,  it  has  not  had  the  eflect  intended.  Tho  slough  is 
rapidly  tilling  up  instead  of  sctmring  out.  The  dike  is  causing  increase<l  abrasion  of 
the  bend  below  it.  The  latter,  Sawyers  Ik'ud,  is  wearing  rabidly,  and  unless  some 
means  are  taken  to  jirevent  further  encroachments,  it  is  my  opinion  that  considerable 
damage  will  eventually  accrue  to  the  site  of  the  new  water-works.  Revetment  of  this 
bank  tor  the  entire  distanc*^  would,  Jio  doubt,  stop  the  encroachments,  so  long  as  the 
revetment  remained,  but  this  is  too  costly  an  experiment  to  be  recommended  until  it  is 
decided  that  no  c)ther  means  can  be  adojited.  Borings  along  portions  of  this  front 
ahow  (as  I  am  informed)  that  nothing  but  sediment  and  sand  constitute  the  bed  of  the 
river  for  00  to  70  feet  down  to  the  underlying  rock.  The  banks  are  steep,  and  average 
20  to  'M  feet  above  the  river  surface  at  low  water.  Without  going  into  an  estimate 
of  the  cost  of  ])rovidiug  a  revetment  of  any  nature  along  this  bend,  it  will«be  apparent 
that  it  would  be  very  exp(;nsivi?,  whether  viewed  in  the  light  of  an  experiment,  or  as 
an  und(?rtaking  with  a  surety  of  succ<»ss. 

Gingrass  Creek  has  been  reached  ;  this  is  a  ravine  nearly  dry  at  times,  emptying  into 
the  harbor  near  Siilisbury  street.  Tracing  it  up,  it  runs  ]>araHel  to  the  river  and  at  an  ■ 
average  distance  of  1,400  feet  from  it,  until  it  reaches  a  point  opposite  the  foot  of 
Cabaret  Island  Slough,  when  it  inclines  toward  the  river,  striking  it  at  ax>oiut  about 
half  a  mile  above  tho  loot  of  Cabaret  Island;  thence  turning  Irom  the  river, it  is  lost 
in  the  blufl's.  Its  rise,  as  far  as  traced,  ap])eared  to  be  nearly  opposite  the  middle  of 
Cabaret  Island.  Tho  new  water-works  are  built  on  the  strip  of  land  bonlerod  by  this 
creek  and  the  river.  In  addition  to  the  Grand  Chain  Dike,  the  city  has  erected  a  num- 
ber of  others  at  various  points  in  the  harbor.  There  are  four  of  these  visible  in  the 
upper  harbor,  on  the  Illinois  side  of  the  river.  The  first  dike,  called  Bischoif's  Dike, 
is  in  the  best  c(mditiou  ;  the  water  rushes  around  the  outer  end  with  great  force,  and 
strikes  the  shore  a  short  distance  l)elow ;  it  is  inclined  a  little  up  stream  and  extends 
nearly  half  across  the  river  from  tho  Illinois  shore.  A  little  below  this  dike  is  a  much 
smaller  one ;  a  short  distance  below  tho  Madison  County  Ferry  Landing  is  another 
small  dike ;  about  half-way  from  Bischofi'^s  Dike  to  the  head  of  Bloody  Island  is  what 
is  called  the  Long  Dike ;  near  the  shore  there  is  a  wide  breach,  through  which  the 
water  rushes  with  great  force,  and  has  worn  for  itself  a  deep  channel  close  to  the  shore, 
and  between  the  shore  and  the  large  sand-bar  below  the  dike,  the  water  flowing  through 
this  chute  and  around  the  head  of  Bloody  Island.  The  shore  in  the  bend  below  the 
dike  is  rapidly  wearing,  the  abrasion  having  extended  to  the  distance  of  about  150 
feet  since  MerrilFs  survey.  The  beach  in  the  Long  Dike  should  be  thoroughly  repaired. 
At  the  time  I  last  examined  it,  the  ferry  company  were  making  some  repairs  upon  it,  to 
preserve  their  land. 

These  dikes,  commencing  with  the  upper  or  Bischoff's,  I  have  numbered  1,  2,  3,  and  4. 
Between  dikes  2  and  3  is  the  Madison  County  Ferry  Landing,  which  serves  the  purpose 
of  a  short  dike. 

Below  Bloody  Island,  and  opposite  the  foot  of  Chouteau  avenue,  is  what  is  called  the 
Coal  Dike,  about  1,900  feet  in  length,  and  perpendicular  to  the  direction  of  the  present 
channel  of  the  river.  This  is  the  only  case,  apparently,  where  a  dike  in  the  harbor  has 
thoroughly  accomplished  all  that  was  expeetinl  of  it.  It  has  had  the  eft'ect  of  throwing 
the  current  against  the  St.  Louis  shore,  clearing  out  the  bar  formed  there  many  years 
ago,  and  lilliug  up  the  old  steamboat  channel  along  the  Illinois  shore  to  a  point  above 
low-water  mark,  and  from  1,500  to  3,500  feet  in  width,  extending  ft'om  the  lower  end  of 
Bloo<ly  Island  to  Arsenal  Island.  The  value  of  the  land  fonned  by  constructing  this 
dike  will  more  than  repay  the  cost  of  its  construction. 
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Tlie  next  dike  that  Is  still  visible  is  at  tlio  bead  of  Arsenal  Island.  This  dike  was 
built  by  the  city  of  St.  Louis  for  the  purpose  of  deflecting  the  eurrent  down  the  chan- 
5iel  between  Arsenal  Island  and  the  city  of  St.  Louis.  The  main  channel  of  the  river 
bas  several  times  changed  during  the  last  tifty  years,  from  west  to  east,  and  from  east 
to  west  of  Arsenal  Island  ;  it  is  now  on  the  west  side  of  the  island,  and  probably  will 
remain  so,  as  the  Coal  Dike  opposite  Chouteau  avenue  bas  the  eflect  of  constantly 
making  land  below  it,  and  deflecting  the  current  t<y  the  opposite  shore.  The  dike 
across  the  slough,  at  the  head  of  Arsenal  Island,  if  it  ever  closed  up  that  slough,  has 
.  now  a  large  break  in  it,  and  a  considerable  body  of  water  rushes  through  between  it 
and  the  head  of  the  island,  wearing  away  the  head  of  the  latter.  This  slough  should 
be  closed  ui>,  and  the  island  revetted  at  the  head,  and  for  some  distance  down  the  west 
bide. 

The  survey  showed  that  good  water  exists  all  along  the  city  front,  from  Mullanphy 
street  down  to  the  arsenal,  and  all  along  Bloody  Island  front,  to  a  point  about  midway 
between  the  point  of  the  Coal  Dike  and  the  East  St.  Louis  elevator.  Along  this  por- 
tion is  a  narrow  bar,  but  as  there  islittle  necessity  for  boats  lauding  along  this  portion, 
the  bar  cannot  be  called  an  ol>structiou  to  navigation,  neither  do  I  apprehend  that  it 
will  extend  out  far  enough  into  the  channel  to  occasion  any  trouble. 

The  large  bar  along  the  wharf  (northern)  described  in  Merrill's  report  has  decreased 
in  size,  due,  in. my  opinion,  to  the  effect  of  the  dikes,  particularly  the  upper  one.  The 
maximum  width  of  the  bar  at  lowest  water  is  about  1,000  feet.  At  medium  stages  the 
bar  would  average  about  150  to  200  feet  in  width,  although  there  are  points  where  a 
lauding  can  be  effected.  Still,  although  there  has  been  an  evident  scour  and  re<luction  of 
the  size  of  the  bar  within  the  last  three  years,  the  evil  still  exists  in  full  force,  as  a 
narrow  bar  as  much  precludes  the  landing  of  boats  as  a  broad  one. 

Opposite  the  head  of  Bloody  Island,  but  nearer  to  the  Missouri  shore,  in  front  of  the 
•city,  is  a  large  irregular  bar,  extending  some  distance  above  and  below  the  head  of  the 
island,  with  a  deep  channel  all  around  it.  The  dikes,  although  they  seem  to  have 
effected  a  removal  of  some  portion  of  the  obstructions  along  the  northern  wharf,  have 
caused  considerable  deposits  below  them.  These  bars,  as  soon  as  they  come  within  the 
■scouring  influence  of  the  current,  must  be  carrie<i  below  the  foot  of  Bloody  Island,  and 
probably  below  Arsenal  Island.  A  further  extension  of  all  the  dikes  would  seem  to  be 
desirable,  t)ie  upper  dike  (known  as  Bischoff^s)  needing  the  least. 

For  a  distance  of  more  than  a  mile  above  the  upper  dike,  (No.  1,)  the  channel  is  of 
uniform  width,  and  for  this  distance,  and  below  the  dike  along  the  wharf-line,  the 
'bar  has  its  minimum  width  until  a  point  above  the  old  water-works  is  reached. 

The  Illinois  shore,  in  the  bend  opposite  the  city,  requires  protection,  either  by  raising 
the  dikes,  or  by  revetment. 

The  deepening  of  Pocket  Chute,  as  stated  in  that  portion  of  my  report  pertaining 
to  the  general  survey,  would  probably  relieve  the  bank  in  Sawyer's  Bend  from  some 
portion  of  the  abrasion  it  now  suffers  ;  but  it  would  not,  in  my  opinion,  be  sufficient 
in  itoelf  to  scour  out  any  large  portion  of  the  bar  in  the  upper  portion  of  the  harbor. 

Undoubtedly,  if  the  river  could  be  made  to  take  the  same  course  as  it  had  before  the 
Cabaret  Slougli  was  closed  up,  the  upper  portion  of  the  harbor  would  attain  very  nearly 
the  same  condition  that  it  had  before  the  flood  of  1B51.  Should  this  ever  obtain,  the 
Cal>aret  Slough  would  require  revetment  of  some  portion  of  its  banks. 

The  bar  at  the  lower  end  of  Carondelet  occasions  some  anxietv  to  those  interested 
in  that  portion  of  the  harbor,  and  it  is  thought  by  them  that  the  evil  bids  fair  to  be  of 
sufficient  magnitude  to  call  for  the  erection  of  dikes  on  the  opposite  side  of  the  river, 
to  remove  the  bar  alon^  this  portion  of  the  front  as  well  as  along  that  portion  of  the 
Government  reservation  upon  which  are  situated  the  ])owder-magazines.  I  have  been 
unable  to  discover  any  great  difficulty  to  boats  landing  along  the  reservation  front, 
and  the  commanding  orticer  at  the  barracks  informed  me  that  there  was  no  difficulty 
in  making  landings  at  that  point.  Dikes  opposite  the  lower  portion  of  the  city  would, 
undoubtedly,  improve  the  i>ortion  of  the  Carondelet  Harbor  where  the  bar  exists,  but 
the  extent  of  my  examinations  does  not  admit  of  any  conclusive  statement  as  to  their 
al>solnte  necessity  or  cost.  All  the  exi)eriment8  made  in  the  improvement  of  the  har- 
bor have  shown  the  difficulty,  where  any  scouring  occurs,  of  providing  any  structure 
for  the  protection  of  the  banks,  or  to  servo  to  deflect  the  water,  unless  the  structure 
rests  directly  upon  the  bed-rock.  As  the  rock  is  a  great  distance  below  the  bed  of 
the  river,  tlie  amount  of  material  required  for  the  smallest  structure  woufd  be  very 
great,  and  would  be  only  conjectural,  unless  direct  examinations  were  made  to  ascertain 
the  depth  as  well  as  stability  of  the  deposit.  In  the  absence  of  any  such  examinations 
of  my  own,  I  have  taken  the  following  extract  from  a  r(?])oi*t  ma<le  by  Messrs.  Homer 
and  Moultou  i^  a  communication  to  W.  J.  McAlpine,  president  of  the  board  of  engineers, 
convemMl  at  St.  I^ouis,  in  August,  1H{>7,  to  considt.r  the  project  of  a  bridge  across  tho 
river : 

'*  Four  borinj^s  were  made  in  the  river  in  continuation  of  the  north  lino  of  Green  street; 
the  first  at  a  distance  of 'Jf>5  feet  east  of  the  west  line  of  the  wharf,  where  the  rock  was 
ibuud  coincident  with  the  bed  of  the  river  at  minus  56.70,  or  22.89  feet  below  low  water  ; 
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tho  Hecoiid  at  a  point  r)(K)  fi'ct  eant  of  tbo  lat^  i>oiiit,  where  the  rook  was  found  ar  a  depth 
of  minuH  97.46,  or  63.0.").  feet  below  low  wat«'r,  and  the  water  had  a  depth  of  13.7  feet, 
leaving  49.93  as  the  thickness  of  the  river  deposit  above  the  rock  ;  tho  third  was  at  a 
point  000  f<H't  still  farther  east  of  the  last  imiut,  where  the  rock  was  found  at  a  depth 
of  minus  l'ilJ.83,  or  'rU.iVJ  fret  jl»eh»w  low  water  ;  here  the  water  was  10.19  fe«*t  deep, 
leaving  70.IW  tVvt  as  the  thickness  of  the  river  deposit  above  the  rock;  the  fourth 
was  at  a  jwint  r»00  frt-t  still  further  east,  where  the  boring  was  carried  to  a  depth  of 
minaa  101.4*2,  or  OT.ttl  feet  below  low  water,  and  then  abandoned  on  account  of  the 
breaking  u]»  of  the  ice.  At  this  point  tho  water  was  10.19  feet  deep,  and  the  river 
deposit  was  jwuetratt'd  thnuigh  a  thickness  of  .'il.4*i  feet.  These  borings  were  made 
early  in  the  winter  of  ltfCM>."    • 

Chief  KnginetT  James  J3.  Kads,  in  bis  last  r(.'[>ort  upon  the  St.  Louis  bridge,  of  Octo- 
ber 1,  1870,  says,  in  regard  to  the  building  of  the  east  j»ier : 

**  During  low  water,  the  normal  dt^posit  of  sand  over  tho  bed-rock  at  this  pier  is 
about  80  let't.  A  rise  in  the  river  causes  it  to  scour  down,  while  a  .subsidence  of  the 
tlood  permits  the  moving  sands  from  above  to  de]>osit  raxiidly  and  again  raise  the  sand- 
bed.  At  the  time  of  jilacing  the  caisson  in  j)osition,  the  water  in  the  river  was  35  feet 
deep,  and  G-*^  feet  of  sand  was  then  overlying  therock." 

It  is  bej'ond  doubt  that  the  rock  un«lerlies  the  movable  mass  of  sand  to  a  great 
depth  all  over  the  harbor.  I  am  informed  that  attempts  have  l>een  made  to  x)rotect 
the  banks  in  front  of  the  new  water-works  at  liissell's  I'oint,  by  constructing  a  rip-rap 
wall,  and  that  the  stone  disa])peared  as  rapidly  as  thrown  in.  The  fate  of  the  numer- 
ous dikes  constructed  all  around  the  harbor,  where  they  did  not  extend  to  the  l>ed- 
Tock,  is  another  proof  of  the  point  in  question  and  the  force  of  the  scour.  Single  dikes, 
and  even  the.  most  extensive  system  of  dikes,  frequently  fail  to  answer  the  expecta- 
tions of  those  who  buibl  them.  Peri)endienlar  diki^s,  although  less  subject  to  scour  on 
the  up-stream  side  than  obliipie  dikes,  nevertheless  sutler  heavy  scour  around  the 
heads  and  along  their  lower  faces,  from  the  effects  of  the  currents  running  around  and 
along  them.  When  the  river  Hows  over  them,  the  lower  edges  are  frequently  under- 
mined by  the  action  of  the  water  as  it  falls  over  tho  crest,  causing  the  dike  to  settle 
on  that  side.  The  <;urrent,  backed  u])  by  the  dike,  follows  a  line  drawn  from  the 
highest  ]»oint  to  which  it  is  backed,  to  some  ]»oiut  on  the  prolongation  of  the  axU  of 
the  dike,  the  <listanceof  this  point  from  the  dike  dejiendiHg  upon  the  circumstances 
of  flow.  From  this  point  it  gradually  •'(//•«»(•«'*  around  the  point  of  tho  dike,  forming 
an  eddy^  and  conse^juent  bar  beb>w  it,  frequently  scouring  out  the  bank  below  the  diko 
and  between  the  bar  and  the  lint?  of  banks.  This  scour  may  be  prevented  by  the  con- 
struction of  smaller  tlikes  below,  or  by  revetment  of  tiie  banks.  In  no  cjwe  should 
there  be  long  reaches  of  .sln>re  between  dikes  unprotected  either  by  revetment  or  spur- 
dikes. 

Tho  preferable  way,  in  my  (q>iniou,  unless  the  expense  totally  forbids  it,  to  ci)ntract 
a  "water-way,  is  to  eonstruct  longiiudinal  <likes,  so  arranged  as  to  give  to  the  river  at 
each  point  (measured  along  its  axis)  an  area  of  cross-.sectiou  just  sutlieient  to  admit  tho 
passage  of  a  volume  of  water  dei>ending  ui>on  a  velocity  consistent  with  the  regimea 
and  navigation  of  tlu^  river  at  that  i)oint.  Too  high  fuid  too  low  dikes  sliould  bo 
equally  avoided.  Whenever  p<i*isible,  the  dike  or  levee  should  be  so  sloped  as  to  gradu- 
ate this  discharge  of  water  at  all  stages.  J  )uring its  progn-ss careful  observation  should 
he  made  upon  the  river,  and  th<j  engineer  should  be  at  liberty  to  modify  the  plans  as 
he  proceeds  with  the  work.  AVhen  once  commenced,  the  work  shouhl  not  be  stopped 
for  want  of  funds,  but  jnisbed  vigorously  ti>  its  completion.  Half-matured  plans  and. 
half-finished  hytlraulic  works  produ<M.*  more  mischief,  generally,  than  the  evils  they  are 
intended  to  remedy. 

My  examinations  of  the  river,  and  particularly  of  the  harbor  of  St.  Louis,  although  as- 
extensive  as  the  funds  at  connnand  and  the  time  would  admit  of,  are  necessarily  in- 
complete. I  have  therefore  contined  myself  nniiuly  to  a  stateluent  of  the  condition 
of  the  harbor  as  my  survey  found  it,  leaving  out  any  reconunendation  for  a  general 
plan  of  imj»rovement.  1  am  constrained  to  do  this,  for  there  are  so  uiany  questions  in- 
volved re<iuiring  the  ]K>ssession  of  data  which  I  could  not  obtain,  ami  which  aix*  neces- 
sary to  the  solution  of  even  the  most  insignilicant  hydraulic.  ]>roblems,  and  without 
which  it  w<»ul<l  hv  imiios.>ible  to  arrive  at  any  sati^facttuy  conclusions,  either  as  to  plan, 
or  cost. 

In  the  presentation  of  a  plan  of  imi)rovement,  not  only  should  it  b«;  comi>rehensive, 
but  it  should  be,  if  possible,  the  minimum  one  in  regard  to  cost..  To  get  at  this  re- 
quires a  complete  and  systematic  survey  of  the  harbor  throughout,  as  well  its  the  river 
above  it  to  the  Mi.<souri,  and  n}>  the  latter  ft»r  several  miles  and  beb»w  tho  city  for  at 
least  ten  miles,  an<l  thorouijh  hydrographic  and  hydrometriir  examinati<|^is  for  at  least 
one  year,  from  Hood  to  tiood,  and  tlin)ughout  the  varying  stages.  Horings,  also,  should 
be  made  at  the  ]ioints  designed  for  revetments  or  dikes,  an<l  the  abrasion  of  the  shore 
stea<lily  watched.    The  whole  valley,  from  blutf  to  blntV,  should  be,  in  fact,  surveyetl. 

There  have  been  frequent  examinations  «if  jiarticularhjcalities  within  the  last  twenty- 
five  year>',  but  nothing  continuous.    Material  changes  have  taken  place,  both  natural 
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and  artificial,  since  the  extensive  survey  of  1843,  and  the  extent  of  the  harhor  has  been 
increased  since  the  one  of  1868-'69.  Neither  of  these  latter  extended  below  the  city 
for  any  distance. 

A  thorough  survey  of  the  nature  described,  and  -which  would  be  economical  in  the 
end,  would  cost  about  $25,000. 

Statiatics  of  the  city. 

Population,  accordin^jc  to  lost  census,  310. 864 ;  amount  of  coal  received  in  1870, 
23,918,225  bushels;  number  of  buildings  erected  in  1870, 1,134,  costing  ^,307,525. 

Statistics  of  the  port. 

Number  of  steamers  and  barces  employed  in  the  trade :  Steamers  209,  barges  229, 
with  a  carrying  capacity  of  236, 960  tons,  and  valued  at  $6,844,200. 

Number  of  arrivals  and  departures  of  vessels  in  1870 :  Arrivals,  2, 796  steamers, 
1,195  barges.    Departures,  2,782  steamers;  number  of  barges  not  given. 

St.  Louis  is  situated  in  first  collection  district  of  Missouri.  Amount  of  internal 
revenue  collected  for  the  year  ending  June  30, 1870,  $5,081,287  05. 

licvenue  from  CHfftojns. 

Imports  in  coin $1,864,449  06 

Tonnage  dues 24,243  70 

Inspection  fees 12,424  78  » 

Hospital  dues 6,939  43 

1,908,056  97 

Tonnage. 

No.  Tons. 

Steam-vessels  enrolled 141        62, 891. 47 

Barges  enrolle<l 61        24,215.35 

Total 202        87,106.82 


Within  the  city  limits  are  the  custom-house  and  United  States  arsenal.  The  nearest 
Grovemment  building  outside  the  city  limit-s  is  Jetferson  Barracks. 

With  this  report  I  inclose  two  tracings,  one  general  map  of  the  survey  on  a  scale  of 
3, 600  feet  to  the  inch,  and  one  special  map  of  St.  Louis  Harbor  from  the  upper  city 
limits  to  the  lower  old  city  limits,  on  a  scale  of  600  feet  to  the  inch. 

Mr.  McGregory,  my  assistant  in  the  survey,  was,  at  one  time,  city  engineer  of  Alton, 
and  since  has  been  engaged  on  land  surveys  in  Madison  County,  Illinois.  To  his 
researches  I  am  iudebt^  for,  the  information  obtained  regarding  the  old  land  surveys, 
as  well  as  for  other  points  of  the  examination. 

Ri'capitulation  Of  estimates. 

For  Alton  Harbor $14,662  60 

For  month  of  Missouri 25,000  00 

For  general  survey 25,000  00 

64,662  50 

I  am,  colonel,  vcrv  respectfullv,  vour  obedient  servant, 

CHAS.  J.  ALLEN, 

Captain  of  Engineers, 
Lieutenant  Colonel  Wil^^iam  F.  Rayxolt>s, 

United  States  Corps  of  Engineers y  in   charge  of 

IVestirn  Jiiver  ImprovcmcntKj  St.  Iajhis^  Mifif<otiri. 


I 


o 


Office  Western  Kiver  I>lpeove:ments, 

St,  Louis^  Missouriy  December  28, 1870. 

General:  I  bave  the  honor  to  forward  herewith  the  report  of  an 
examination  of  the  Osage  River,  made  under  luy  direction  by  Mr.  D, 
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Fitzgerald,  in  coiuplianco  with  your  instructions  of  the  23d  of  July  and 
23d  of  August  last. 

Mr.  Fitzgerald  proposes  to  improve  this  stream  by  dredging  the 
shoals,  and  gives  it  as  his  opinion  that  by  this  method  3  feet  of  water 
can  be  maintained  for  nine  months  in  the  year. 

It  is  to  be  regretted  that  the  means  were  not  furnished  to  obtain  more 
accurate  data  upon  ^yhich  to  base  an  estimate  than  was  done  in  this 
case.  Mr.  Fitzgerald  did  all  that  could  be  expected  under  the  circum- 
stances, and  his  opinion  is  entitled  to  all  the  weight  that  is  due  to  one 
who  has  «eeM  that  of  which  he  speaks.  Still  the  "examination'' was 
nothing  more  than  what  could  be  made  while  passing  rapidly  down  the 
stream,  and  his  opinion  cannot  be  taken  as  an  accurate  estimate.  He 
has,  however,  left  so  large  a  margin  as.  to  leave  little  doubt  that  the 
navigation  of  this  stream  can  be  so  much  improved  as  to  afford  price- 
less benefit  upon  the  country  through  which  it  flows  ;  for  if,  instead  of 
three  feet,  as  proposed  by  Mr.  Fitzgerald,  2 J  or  even  2  feet  can  be  main- 
tained during  jiine  months  of  the  year,  it  will  afford  the  means  of 
shipping  a  large  amount  of  produce  which  at  present  is  unable  to 
reach  a  market. 

The  table  given  in  the  report  of  "  the  counties  touching  directly  on 
the  river,  not  including  those  on  its  tributaries,"  shows  the  area  of  tjiose 
counties  to  be  5,290  s(iuare  miles — the  population,  in  1860,  to  have  been 
61,627,  and  the  taxable  wealth  to  have  been  $22,947,892.  The  popula- 
tion at  present  is  probably  over  100,000,  and  as  the  "taxable  wealth" 
is  always  much  less  than  the  actual  value,  the  present  real  value  of 
the  property  in  the  counties  named  cannot  be  estimated  at  less  than 
♦100,000,000.  This  gives  an  idea  of  the  importance  of  the  improvement 
proposed. 

The  estimates  given  are  on  the  supposition  that  no  rock  in  place  will 
be  met  with  in  the  excavation.  All  the  information  that  I  have  obtained 
sustains  Mr.  Fitzgerald's  opinion  that  this  will  not  be  the  case. 

Mr.  Fitzgerald  does  not  estimate  for  a  small  steamer  for  attending 
upon  and  moving  the  dredge,  or  for  contingencies  of  any  kind ;  to  meet 
these  an  addition  of  not  less  than  10  per  cent,  should  be  made  to  the 
amount  he  thinks  will  be  necessary,  making  the  total  amount  required 
for  the  proposed  improvement  of  the  Osage  Eiver  from  its  mouth  to 
Eoscoe,  $200,000,  of  which  $50,000  would  be  required  the  first  year. 
This  amount,  expended  judiciously  between  the  mouth  and  Tuscnmbia, 
would  afford  material  relief  and  test  the  method  of  the  improvement 
proposed. 

Very  resi>ect fully, 

AV.  F.  IIAYNOLDS, 
Lieutenant  Colonel^  Corpa  of  Engineers^  U.  S,  Army. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U,  ^.  Arnvf,  Washingto^,  1).  C, 

(A  tracing  of  the  map  accompanying  the  report  will  be  forwarded  in 
a  separate  package.) 


Ori  ici:  Wkstkhn'  Kiveji  lMrm)vi:Mii;NTs, 

St.  ]A>u\>if  Missouri  J  Xovetnher  3(),  1870. 

Coix)NKL:  On  the  l.^t  of  October  I  received  instructions  from  you  to  make  a  prelim- 
inary examination  of  tlio  Osage  River  with  reference  to  the  imi)rovement  of  naviga- 
tion. 

As  neither  the  means  nor  the  time  were  sullicient  to  make  an  accurate  Hurvoy,  I 
determined,  w  ith  your  sanction,  to  proceed  to  the  head  of  navii,'ation  and  float  down 
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the  river,  takiiij;  as  fiill  notes  of  the  physical  features  of  the  vjilley  and  the  difficulties 
to  l)e  overcome  as  was  possible  under  the  circumstances.  Accordingly,  I  left  St.  Louis 
on  the  same  day,  and  have  since  been  over  tlic  entire  length  of  the  river.  I  now  have 
the  honor  to  present  my  report. 

Tlie  Osage  River  t>akes  it  rise  in  the  phiins  between  the  Arkansas  and  Kansas  rivers, 
in  the  easterly  part  of  Kansas,  and  flows  east-northeast  for  a  general  direction,  cross- 
ing nearly  the  whole  breadth  of  the  State  of  Missouri,  and  emptying  into  the  Missouri 
River  eight  miles  below  Jefferson  City  and  about  four  hundred  and  fifty  from  its 
source.  It  is  the  most  important  tributary  that  tin*  Missouri  River  receives  in  this 
Stat«.  The  drainage  area  occupied  by  the  Osage  amounts  to  about  thirteen  thousand 
six  hundred  square  miles,  or  nearly  one  thirty-sixth  of  the  whole  Missouri  basin. 

Near  the  Kansas  border  the  Osage  receives  its  water  from  two  branches,  the  Marais 
de  Cygnes  and  the  Little  Osage,  of  which  the  former  is  the  larger,  althou|)^h  at  this 
point  they  are  neither  of  them  much  more  than  good-sized  creeks.  Three  miles  above 
their  junction  and  on  the  Marais  de  Cygnes  there  is  a  small  town  named  Papinsville, 
which  is  located  on  the  maps  as  the  head  of  navigation.  To  this  place  we  proceeded 
on  the  IJd  by  way  of  Sedalia.  The  town  hjis  about  500  inhabitants,  and  is  twenty 
miles  distant  from  the  Kansas  border  and  about  thirty-five  miles  from  Fort  Scott. 
Boats  very  rarely  run  up  as  far  as  this  point,  and  no  dependence  for  freights  Is  placed 
upon  them. 

For  more  than  a  year  previous  to  my  examination,  there  had  been  an  unusually  dry 
season  and  the  river  was  very  low. 

At  Papinsville  there  was  a  small  running  stream  with  about  six  inches  of  water  in 
the  rapids  below  the  town.  In  times  of  great  freshet,  however,  they  have  some  20 
feet  of  water,  and  then  if  a  boat  is  sufficiently  venturesome  to  run  the  risk  of  being 
left  by  the  sudden  falling  of  the  river,  it  can  come  up  as  far  as  the  town.  A  bridge 
of  90  feet  span  crosses  the  river  at  this  place. 

On  the  4th  I  procured  a  skiff  and  started  from  Papinsville  on  my  way  down  the 
river.  Three  miles  below  town  the  Little  Osage  empties  in,  and  for  several  miles  there 
is  a  fine  pool  of  clear  water,  with  no  perceptible  current,  averaging  150  feet  in  width, 
and  5  feet  in  depth..  For  the  next  sixty  or  seventy  miles  the  river  is  one  succession  of 
pools  and  shoals,  some  of  the  latter  a  mile  in  length  and  most  of  them,  in  extreme  low 
'water,  have  but  from  :^  to  6  inches  of  water.  In  this  distance  there  are  two  small 
towns,  Bel  voir  and  Taberville.  Twelve  miles  below  the  former  we  found  a  bridge  in 
course  of  constniction  on  the  [Missouri,  Kansas  and  Texas  Railway.  There  is  to  be  a 
draw  in  the  bridge  60  feet  span  in  the  clear.  The  only  other  bridge  across  the  river  is 
at  Osage  City,  at  the  mouth,  on  the  Missouri  Pacific  Railroad.  This  bridge  is  1,120 
feet  long,  composed  of  seven  spans  of  100  feet  each,  with  a  draw-span  of  the  same 
length  with  the  others,  leaving  65  feet  in  the  clear  on  each  side  of  the  draw-pier. 

On  the  7th  we  reached  the  mouth  of  the  Sac  River,  which  flows  in  from  the  south. 
It  is  nearly  as  large  a  river  as  the  Osage  itself.  Some  nine  miles  above  its  mouth  is 
Roscoe,  a  flourishing  little  town  of  500  pcoi)lo;  and  below  the  Sac,  three  miles,  is  Osce- 
ola, the  county  seat  of  St.  Clair  Couuty,  with  some  600  inhabitants.  As  this  point  of 
the  river  seems  to  be  the  practical  head  of  navigation,  and  as  no  improvements  will 
probably  ever  extend  above  here,  I  have  made  my  map  only  from  the  mouth  of  the 
Sac  to  the  Missouri  River.  Between  Roscoe  and  Osceola  there  cannot  be  more  than  6 
feet  fall  in  the  river. 

After  receiving  the  waters  of  the  Sar,  the  Osage  is  about  350  feet  wide  between 
banks.  On  one  side  is  a  per^iendicular  bluff,  on  the  other  a  timbered  bottom  with  a 
soft  bank  of  sandy  loam  some  15  feet  in  height. 

From  Osceola  to  the  mouth  I  made  a  more  ])articular  examination,  taking  sketches 
of  nearly  all  the  shoals,  noting  the  course  of  every  bend  and  stretch  in  the  river,  and 
checking  the  distances  as  given  me  by  the  ])ilot,  by  the  intersection  of  the  section 
lines.  By  this  means  I  have  been  able  to  make  an  approximate  map,  sufficiently  accu- 
rate to  show  the  course  of  the  river  and  the  location  of  the  shoals. 

Before  we  reached  Linn  Cre(?k  we  were  overtaken  by  a  sudden  rise  of  8  feet,  and  for 
particulars  of  the  shoals  below  that  x)oiut  I  was  obliged  to  rely  upon  the  description 
of  the  pilot.    . 

We  reached  the  mouth  of  the  river  during  the  first  of  November,  having  been  en- 
gaged in  the  examination  a  little  more  than  a  month. 

(;i:XEUAL    Dr.SCRITTION. 

3 he  rallt'j^ — The  Osage  Valley  may  be  describe^l  as  a  very  fertile  country,  capable  of 
high  cultivation,  but  now  almost  wholly  undeveloped.  The  farmers,  having  no  certain 
outlet  for  their  crops,  have  little  stimulus  to  raise  more  than  is  needed  for  their  own 
use. 

Counties. — The  counties  touching  directly  upon  the  river  from  Roscoe  to  the  Missouri, 
not  including  those  lying  on  its  tributaries,  are  St.  CJair,  Henry,  Benton,  Morgan, 
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Tht  toil. — Tlie  Koil  of  tli«  rallvy  is  rich  aud  may  be  <U'penili.>d  npon  to  produce  lugs 
ciapB  of  com,  wbi-at,  oat.t,  tobacL-o,  bay,  d^c.  The  bunks  »f  tbo  river  ore  beavU^  tim- 
berad ;  a  niiiabcr  of  miw-iuiHb  bavo  bvcii  eit-'ctt.'*),  and  more  nro  building.  I  uoticed  a 
gi«at  <|iiaDtityof  wry  litiu  nbitooak,  bluck  watntit,  aud  citlar,  cuoiigb  to  oupply  any 

Sulfiiur  fpriugii, — lletwwii  Osceola  mid  Waniaw  tbore  arc  a  number  of  very  fine 
nuneral  spriDeH ;  some  of  tbcui  Lava  altaiueil  u  wide  reputation.  Aa  many  as  a  ban- 
dred  penwius  iiavo  bn'ii  seen  eampiiig  iu  tlieir  nei{;bborboMl  at  one  tiuie,  for  the  benefit 
of  the  truter.  I  was  infonueil  tliat  in  tbo  SulphiTr  Creek  I>end  there  was  one  epot 
where  there  nere  at  leaat  one  hundred  dilfereiit,  kinds  of  water,  all  of  them  highly 
vharged  with  medicinal  propertieit. 

Mlatrah. — The  principal  miueraU  are  lead  anil  iron.  Tlie  load  deposits  are  very 
rid),  and,  although  mined  in  a  crude  way  li.v  the  fiirmerH,  alreiuly  form  quite  an  item 
<if  micht.  If  there  were  any  certain  nieans  of  transport iii^  tlie  ore  to  market,  there 
is  little  (lonbt  that  it  would  form  a  leading  source  of  wealth  to  the  valley  and  HtBts. 

ZWnii. — The  priuRipal  poUils  of  business  on  tbo  Ovige  below  Koecoe  ore,  Osceola, 
Warsaw,  Linn  L'reek,  TuHcuinhin,  Castlo  Rock,  nnil  Oiia^  City.  The  amount  of  all 
kinds  of  buHiuesB  dime  in  tbi>  most  imi>uTtaut  of  tbvso  towns  amounts  to  from  $300,000 
to  $SOU.UOU  in  each  town,  in  the  course  of  the  year. 

The  Uiagt  Hirer. — The  Oi>ap>  Itivnr,  for  nearly  its  whole  course,  passes  from  one  rockj 
blntr  to  another,  leaving  n  hotbini  on  nno  side  and  a  high  bluH'  on  the  other.  The 
principal  geological  formations  are  solid  strata  of  earlHrniferouH  and  Silurian  limeBtone 
and  aaudsteue.  The  S(>eiiij[l  iind  third  iiingiiesium  limestones  are  very  pleutiful,  aA 
alio  the  second  and  third  xniKlHtiincD. 

Aftvr  leavinK  OscraK-v  the  river  inns  for  some  distanco  tbron^'b  St.  Clair  Coanty, 
touehea  a  nirncr  of  llcnrj  County,  and  iiinu  through  the  whole  breadth  of  Benton 
County.    Worsaw.  the  county  seat,  in  Kitnatwl  on  the  river. 

Alter  tou('hiu(t,  next,  a  corner  of  Morgan  County,  the  Osage  passes  southeast  iuto 
Cauiden  County  tu  its  conuty  aeat,  Liim  Creek,  t'rom  here,  the  river  itasses  agun 
thiongh  a  ]K>rtiun  of  Morgan  niid  then  through  Miller  County,  wliose  county  seat, 
Tnacumbia.  ia  nn  the  baukfi,  Tbo  river  then  beconieu  the  boundary  line  between  Cola 
and  Osage  Counties,  anil  llowiug  past  Osage  Citv,  a  small  tun'u  at  the  month,  loaea 
itaelf  in  the  waterH  of  the  Missunri. 

The  folluB-iiij;  will  show  the  distances  between  dilFeruut  points  of  the  rls-er  and  St. 


CuQel 


Tiibk  of  iliilaiHx':    (IMmali-d.) 


DiKtanceftom 


Between  Ocecola  aud  Wiirsjw 
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the  difficulties  which  boats  have  in  making  a  passage  over  them  at  low  water.  Those 
in  cla88  1  have  a  fidl  of  from  2  to  3  feet ;  class  2,  about  1.5  feet,  and  so  on,  those  in 
class  4  having  a  fall  of  only  a  few  inches.  This  is  an  approximate  classification,  as  I 
able  to  take  instrumental  observations  at  but  few  of  them. 


Classl *- 4  shoals. 

Cla8e2 - 7  shoals. 

Class  3 14  sboals. 

Class  4 ,-..13  shoals. 

Between  Warsaw  and  Linn  Creek,  a  distance  of  59.5  miles,  there  are  thirty-eight 
shoals. 

Class  1 13  shoals. 

Class  2 9  shoals. 

Class  3 13  shoals. 

Class  4 3  shoals. 

Between  Linn  Creek  and  Tuscumbia,  forty-eight  miles,  there  are  twenty-six  shoals. 

Class  1 6  shoids.. 

Class  2 eslrfoals. 

Class  3 12  shoals. 

Class  4 2  shoals. 

Between  Tuscumbia  and  the  mouth,  59.5  miles,  there  are  twenty-four  shoals. 

Classl 6  shoals. 

Class  2 lOshoaLk 

Class  3 6  shoals. 

Class  4 2  shoals. 

At  extreme  low  water  nearly  all  the  fall  of  the  river  is  concentrated  at  the  shoals, 
while  between  them  the  water  stands  at  nearly  a  dead  level.  They  differ  very  litUe 
in  their  general  characteristics.  Their  fall  is  on  an  average  about  1.25  feet,  and  their 
length  from  1  to  800  feet. 

From  Osceola  to  Osage,  a  distance  of  two  hundred  and  twenty-one  miles,  there  are 
twenty-one  hundred  and  six  shoals,  making  an  average  of  one  shoal  to  every  1.75  miles» 
The  materials  of  which  they  are  composed  are  gravel,  loose  rock,  and  sand. 

The  water  on  the  shoals  between  Osceola  and  Tuscumbia  was  generally  from  10  to 
14  inches  in  depth,  while  on  the  shoals  in  the  lower  portion  of  the  river  the  water  was 
from  14  to  17  inches  deep. 

The  pooln  have  always  enough  water.  Tlicy  are  the  basins  of  the  river.  At  the 
lowest  stages  the  water  ruus  from  6  to  20  feet  deep,  and  they  occur  in  some  cases  in 
stretches  of  several  miles  without  any  shoal. 

At  Osceola  the  width  of  the  river  is  400  feet;  at  Osage  City  1,000  feet,  varyiugbe- 
tween  the  two  at  intermediate  points. 

I  lefhkin  from  a  detailed  description  of  the  topography  or  course  of  the  river,  as  the 
map  will  show  both,  together  with  the  location  ofthe  shoals.  , . 

The  river  is  remarkably  free  from  snags.  It  was  only  occasionally  that  we  came 
across  one  which  was  in  the  way  of  navigation. 

Efforts  have  been  made  in  previous  years  to  improve  the  Osage  River.  I  counted 
more  than  a  hundred  brufdi-wing  dams ;  some  still  in  good  order^  but  most  of  them, 
more  or  less,  sunken  and  injured  by  the  ice.  Owing  to  their  location  and  the  way  in 
which  they  were  built,  they  have  done  very  little  permanent  good,  while  they  are  the 
frequent  source  of  cross-currents. 

lliere  seems  to  be  but  two  methods  which  present  themselves  for  the  improvement 
of  the  Osage  in  view  of  the  above  facts : 

l^^ist.  By  locking  and  damming  the  river. 

Second.  By  dredging  the  shoals. 

I  have  made  no  estimate  for  the  former,  deeming  that  the  advantjiges  would  not 
warrant  the  enormous  expenditure  which  would  be  required. 

By  dredging,  I  have  estimated  that  the  removal  of  210,000  cubic  yards  of  material,  at 
75  cents  per  yard,  $157,500,  will  improve  the  river  from  the  Missouri  River  to  Rosooe 
KO  as  to  give  nine  months'  navigation  on  3  feet  of  water. 

As  it  will  be  necessary  to  build  a  dredge-boat  for  the  work,  the  additional  sum  of 
$16,500  will  be  required,  making  in  all  $174,000,  and  including  engineering,  superin- 
tendence, laying  out  of  work,  &c.,  $180,000. 

In  the  expenditure  of  this  sum  I  would  recommend  that  the  portion  of  the  river  lying 
between  Osage  City  and  Tuscumbia  be  first  improved  by  the  removal  of  38,000  cubic 
yards,  at  an  expense  of  $28,500,  and  including  the  dredge-boat,  $16,500,  and  $5,000  for 
engineering — $50,000.  It  will  be  necessary  to  have  a  competent  engineer  and  assistant 
stationed  on  the  work  to  take  accurate  notes  of  the  cross-sections  of  water  on  the  shoals 
as  the  dredging  proceeds,  and  regulate  the  work  as  his  observations  may  dictate. 
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Estimate  for  the  improremrnf  of  the  ritirfrom  the  mouth  to  Roticof,  a  dMance  of  tiro  hundred 

and  thirty-three  miUn. 

210,000  ciil)ic  yards  exciivatioii,  at  75  cents ^157, 500 

Appropriation  for  (Iredge-l)oat 16, 500 

Engineering,  &c 6,000 

•Total 180,000 

Estimate  for  the  impnu'rmriit  of  the  lower  portion  of  the  river  only,  from  Ottage  City  to  2V*- 

cumbia,  59.;')  milei*. 

38|000  cnbic  yanls  excavation,  at  75  cents $28, 500 

Appropriation  for  dredge-l)oat 16, 500 

Engineering,  &c 5,000 

Total 50,000 


I  have  mentioned  nothing  of  tho  Government  lands  in  the  Onage  valley,  which  have 
been  CHtimated.  by  other  parties  at  half  a  million  acres.  These  laudis  would  nn- 
doubtedly  find  a  more  ready  market  and  an  enhanced  value  if  the  improvements  pro- 
posed are  carried  out  on  the  part  of  tho  Government. 

I  subjoin  a  list  of  the  shoals,  showing  their  names  and  onler  of  location  from  Osceola 
to  the  month  of  the  river. 

I  have  the  honor  to  be,  vorv  respcctfullv,  vours, 

DESMOND  FITZGERALD. 
Lieutenant  Colonel  W.  F.  Raynolds, 

United  States  Corps  of  Engineers. 


Table  of  shoaU  from  Osceola  to  the  mouth  of  the  Osage  Biver. 


I 


*A 


3,3 

4 

Ti 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17,18 

19 

i20 

^1 

22 

23 

24 

25 

26,27 

S8 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 


ICaine  of  8li«>:il. 


OAC(M}la  Shoal 

(^row  Island  Shoal 

MuMurovo  Shoul 

•"Warblean  Shoal 

Poevolv  Shoal . . .'. 

Dodd  flincklo  Shoal 

Bear  CnM^k  Shoal 

I[nntll^nllo  Shoal 

Alford  Shoal 

North  Shoal 

Beu  Brown  Shoal 

Muddy  iHland  Shoid 

Miller  Inland  Shoal 

Tally  Shoal 

Tom  Wright  Shoal 

Upper  and  Lower  Waconcr  Shoals  . . . 

Shoal 

Hatcher  Shoal 

Waldo  Island  Shoal 

Dawson  Shoal 

Otter  Shoal 

Kiehols  Island  Shoal 

I^rrj' Mill  Shoal 

Snlphnr  Sprint:  Shoul 

De.iu  Island  Shoal 

Shoal 


C.rano  Island  Shoal . . . 

TeelcFord  Shoal 

llolromh  Fonl  Shoal. . 

Wickliffo  Shoal 

IloUowav  Shoal 

Wright  tslantl  Shoal  . 
Davison  Island  Shoal . 

Dnnwoo<lv  Shoal 

Sailor  Shoal 


a 


2 

3  1 

2  1 

39 

40 

A     1 
'     1 

41 

42 

43 

44 

45 

3  • 

46 

47 

4d 

49 

50 

2  ' 

51,53 

1  1 

5:i 

4  ' 

:a 

55 

3  ' 

56 

57 

3 

r>8 

59 

m 

61 

*•     1 

62 

63 

•^  1 

64 

Ck') 

3  ' 

66,67 

4  , 

6rt 

- 

09 

70 

71 

72 

7:J 

Name  of  shoal. 


I 


W.VBSAW. 

Howser  Shoal 

Hack  berry  Shoal 

Yauf^hn  Shoal 

Joans  Shoal 

George  Williams's  Shoal 

Turkey  Creek  Shoal 

Cole  Camp  Shoal 

Morscy  Shoal 

Brnshy  Shoal 

Denton  Shoal 

Knobby  Shoal 

Trenstan's  Bar 

Buffalo  Shoal 

I*aiut  Rock  Shoal 

Flipnini!  Shoal 

liittlo  Buffalo  Shoal 

Wijrwam  Shoal 

Couche  Island  Shoal 

Billy  Brown  Shoal 

lUae  Branch  Shoal 

Rainey  Cre«'k  Shoal 

Seth  Moore  Shoal 

Byera  Shoal 

Pnx^tor  Shoal 

McFarland  Shoal 

(^offhian  Shoal 

Wilson  Shoal... 

Ilonrv  Cable  Shoal 

Sam  Cable  Shoal 

Carroll  Shoal 

Bolinper  Shoal 

Porter  Island  Shoal 

FoHtcr  Shoal 


■ 

• 
3 

3 

1 

3 

3 

•  ••  -•••••■ 

3 
1 

3 

8 

3 

9 

3 

4 

1 

• 

1 

2 

4 

1 

.7 

4 

1 

3 

3 

2 

o 

2 

3 

1 

1 

3 

2 

o 

1 

1 
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Table  of  shoals  from,Osc€oUi,  <fc — Coutinued. 


i 

a 


74 
75 

76 


77 
78 
79 

to 

fl 
«J 
83 

84 

1^ 
fr7 
88 
89 
90 
91 
93 
93 
94 
95 
96 
97 
W 
99 


Xaroc  of  Hhoal. 


95 

■   ^ 
I  5 


s 

s 


Xame  of  shoal. 


Canh  WiUiamB's  Shoal 

Melboarne  Williams's  Shoal. 
DodiHm  Bar 


UNN  CREEK. 


Lion  Crook  Shoal 

Towne  Shoal 

Friar  Ear  Shoal 

Foley  IiiUuid  Shoal  . . . 

Big  kinsile  Shoal 

Little  Kinsile  Shoal . . 

Dr.  LiUle  Shoal 

Salt  Island  Shoal 

Anglaiso  Shoal 

Kaip  Shoal 

Waah  iMmh  Shoal 

Wide  Ford  Shoal 

Round  Island  Shoal  . . 
Widow  Stevens  Shoal 

Big  Gravois  Shoal 

Steph.  Uowsor  Shoal  . 
If  iiidlo  Howsor  Shoal 
Lower  Howscr  Shoal . 

Easters  Shoal 

IJttle  Gravois  Shoal. . 

Granny  Shoal 

RnsseU  Island  Shoal. . 
Brockman  Flats 


1 
2 
3 


100 
101 
10-2 


ia3 

1 

104 

4 

105 

3 

106 

1  i 

107 

2 

108 

3 

109 

3 

110 

2 

111 

3 

112 

3 

113 

2 

114 

115 

116 

117 

118 

119 

120 

3 

121 

3 

122 

o 

123 

2  > 

124 

3 

125 

3  ' 

126 

Linn  Bnckman  Shoal 

Bed  Quilt  Shoal 

Tuscumbia  Flats 

TUSCUMniA. 

Birdsong  Shoal 

Saline  Creek  Shoal 

Music  Island  Shoal > 

Borry  Island  Shoal 

Packs  Island  Shoal 

Devil's  Elbow  Shoal 

Kirkman  Shoal 

North  St.  I^uis  Shoal 

Little  Tavern  Shoal 

Clark  Shoal 

Mooro  Flats 

Sugar  Creek  Shoal 

Shfler  Shoal 

White  Oak  Shoal 

Bob  Knlv  Shoal 

Waller  lV)ttom  Shoal 

Dixon  Shoal 

Bound  Itott>oiu  Shoal 

Bird  Shoal 

Locket  Shoal 

General  Bottom  Shoal 

Rice  Shoal 

Prince  Island  Shoal 

Shipley  Shoal •.... 


3 
1 
3 


2 

2 

3 

4 

3 

4 
o 

*m 

it 

mm 

2 
3 

3 

3 
o 

•a 

3 
1 
2 
1 
1 
3 
4 
1 
1 
3 
1 


OsAc;!  Cfty. 

Office  Western  Eiver  Improvements, 
1122  Tine  Street,  St.  LouiSy  Musouri,  October  14, 1871. 

General:  I  have  the  honor  to  submit  my  annual  report  of  operations 
upon  the  "Improvement  of  the  Osage  Kiver  in  Missouri." 

A  rei)ort  forwarded  to  the  Bureau  on  the  28th  of  December  last  con- 
tained estimates  of  the  cost  of  the  improvement  of  this  stream  from 
Boscoe  to  its  mouth,  a  distance  of  two  hundred  and  thirty-three  miles, 
of  $180,000,  and  also  separate  estimates  of  the  cost  of  improving  the 
lower  section  from  Tuscumbia  to  the  mouth,  of  $50,000 ;  and  the  appro- 
priation of  the  last-named  sum  was  recommended. 

!nie  act  of  Congress  approved  March  3, 1871^  made  an  appropriation 
for  the  "Improvement  of  Osage  Kiver,  Missoun,''  of  $25,000. 

The  estimate  of  $50,000  for  the  improvement  to  Tuscumbia  contained 
the  item  of  $16,500  for  the  constniction  of  a  dredge-boat  for  doine  the 
work.  As  the  cost  of  a  dredge  would  be  so  large  a  proportion  of  the 
amount  appropriated  that,  if  one  was  procured,  there  would  be  no  hope 
of  rendering  any  material  aid  to  navigation  without  another  appropria- 
tion, I  recommended  an  attempt  should  be  made  to  open  a  channel  by 
means  of  scrapers.    This  recommendation  was  approved  by  the  Bureau. 

A  competent  superintendent  was  employed  in  the  month  of  July,  and 
a  careful  examination  of  the  lower  portion  of  the  stream  commenced. 

At  first,  the  stage  of  water  rendered  the  use  of  scrapers  impracticable ; 
authority  was  then  asked,  and  given,  to  hire  a  dredge.  But  after  careful 
inquiries  this  was  found  impossible.  Fortunately,  while  efforts  were 
making  to  hire  a  dredge,  the  stream  fell  to  its  lowest  stage.  Scrapers 
were  at  once  purchased  and  the  work  commenced.  The  low  stage  of 
water  still  continues,  and  the  work  is  still  going  on.  A  full  report  will 
be  given  hereafter ;  but  it  must  be  remembered  that  we  are  liable  at  any 
time  to  have  the  work  cut  short  by  a  rise  in  the  stream.    The  only 
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reliable  method  of  conducting  this  improvement  is  by  the  use  of  a  dredge, 
and  to  insure  the  improvement  being  completed  as  far  as  Tnscumbia 
will  require  an  appropriation  of  the  balance  of  the  estimate  for  that 
purpose ;  that  is,  of  $25,000. 

Should  a  saving  in  the  cost  be  effected  by  the  use  of  scrapers  the 
present  season,  or  hereafter,  the  amount  will  be  available  for  the  im- 
provement above  Tnscumbia. 

The  supervision  of  this,  as  well  as  all  similar  works  under  my  care, 
has  been  in  the  hands  of  Captain  C.  J.  Allen,  Corps  of  Engineers,  who 
has  been  indefatigable  in  the  discharge  of  his  duties,  and  who  is  entitled 
to  my  thanks  for  the  able  manner  in  which  he  has  aided  me  in  my 
labors. 

Kespectfully  submitted. 

W.  P.  EAYNOLDS, 
Lmitenant  Colonel^  Corps  of  Engineers, 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U,  S,  A,^  Washington,  7).  C. 


I  4. 


Office  Western  Eiver  Improvements, 
Ko.  1122  Pine  Street,  St.  Louis,  Missouri,  October  9,  1871. 

General:  I  have  the  honor  to  submit  this  my  annual  report  of  opera- 
tions upon  the  ^^  Improvement  of  Ouachita  Iliver  in  Arkansas." 

An  examination  of  the  Ouachita  Kiver,  in  the  State  of  Arkansas,  was 
made  during  the  month  of  December,  1870,  and  the  report,  with  esti- 
mates for  the  improvement  of  the  same,  amounting  to  $57,700,  was 
submitted  to  the  Bureau  on  the  4th  of  February,  1871. 

The  act  of  Congress  approved  March  3, 1871,  made  an  appropriation 
"For  the  improvement  of  Ouachita  Eiver  from  the  Louisiana  State  line 
to  the  town  of  Arkadelphia,  in  the  State  of  Arkansas,  on  said  river,"  of 
#25,000.  The  same  act  of  Congress  made  an  appropriation  for  the 
improvement  of  the  river  below  the  State  line  of  Louisiana. 

For  the  sake  of  economy,  the  expense  of  the  outfit  for  making  the 
improvement  of  the  whole  stream  was  divided  between  these  two  appro- 
priations. Two  flat-boats,  one  provided  with  steam-power,  were  pur- 
chased and  fitted  with  cranes  and  hoisting  apparatus  and  other  requisite 
tools  and  implements  for  remo^ing  snags  and  trees,  both  from  the  bed 
of  the  river  and  its  banks.  All  tbe  arrangements  for  making  the  pro- 
posed improvements  were  completed  previous  to  the  30th  of  June,  or 
during  the  fiscal  year  for  which  reports  are  requii^ed. 

The  last  session  of  Congress  directed  a  survey  of  the  Ouachita  from 
Trinity,  Louisiana,  to  Camden,  Arkansas.  From  the  fact  that  the 
report  from  this  office  forwarded  February  4, 1871,  expressed  the  belief 
that  this  portion  of  the  Ouachita  could  be  made  navigable  throughout 
the  year  at  comparatively  little  expense,  it  was  assumed  that  the  sur- 
vey was  ordered  to  determine  that  i)oint.  A  party  is  now  in  the  field 
making  the  survey  for  that  puri)ose,  and  a  report  thereon  will  be  for- 
warded as  soon  as  practicable. 

proposed  operations. 

Since  the  completion  of  the  outfit  and  other  preliminaries,  the  two 
boats  have  been  actively  at  work  removing  snags  and  other  obstrnctioDS 


BEPORT  OF   THE   CHIEF   OF   ENGINEEBS.  335 

to  navigation.  The  one  'without  steam-power  commenced  work  at  Arka- 
delphia,  and  at  last  dates  had  nearly  reached  Camden.  The  other  com- 
menced at  Camden,  and  at  last  dates  was  making. good  progress  toward 
the  State  line. 

Owing  to  the  limited  appropriation,  it  is  not  anticipated  that  all  the 
snags  and  leaning  trees  can  be  removed  from  this  stream  the  present 
seaaon.  My  instructions  have  been  to  confine  the  work  to  such  obstruc- 
tions as  were  the  most  serious  impediment  to  navigation,  and  to  be 
careful  not  to  leave  any  portion  of  the  stream  not  passed  over.  From 
the  rei>orts  of  the  amount  of  work  done,  as  well  as  from  persons  inter- 
ested in  the  commerce  of  the  stream,  I  am  satisfied  that  the  na\igation 
will  be  very  materially  improved  by  the  operations  of  the  present  season. 
I  propose  to  retain  the  boats,  in  hopes  that  Congress  may,  at  its  next 
session,  make  an  apinropriation  for  completing  the  improvement  in  as 
thorough  a  manner  as  was  contemplated  when  the  estimates  were  pre- 
sented. This  should  be  done,  even  if  it  was  proposed  hereafter  to  iqi- 
prove  by  locks  and  dams,  as  the  present  improvement  consists  only  in 
removing  snags  and  leaning  trees,  which  would  be  as  great  obstructions 
after  such  improvement  as  at  present. 

The  original  estimates  for  the  improvement  of  the  Ouachita  in  Arkan- 
sas were $57, 727 

The  amount  appropriated  was 25, 000 

Leaving  yet  to  be  appropriated 32, 727 

Respectfully  submitted. 

W.  F.  RAYNOLDS, 
Lieutenant  Colonel j  Corps  of  Engineers. 

Brigadier  General  A.  A.  num^HEEYS, 

Chief  of  Engineers^  U.  S.  A,j  Washington ,  2>.  C. 


Office  Western  River  Improvements, 
1122  Fin^  Street,  St,  Louis,  Missouri,  October  10,  1871. 

General:  I  have  the  honor  to  submit  my  annual  report  upon  the 
^^Improvement  of  the  Ouachita  River,  Louisiana,  from  the  Arkansas 
State  line  to  the  mouth  of  said  river.-' 

The  examination  of  the  Ouachita  River,  in  Arkansas,  was  ordered  last 
season.  The  report  thereon  stated  explicitly  that  no  examinations  were 
made  below  the  State  line  of  Louisiana.  But  the  remark  was  made 
that  the  pilots  reported  four  shoals  below  tlie  State  line,  and  that  the 
river  was  full  of  snags.  Upon  this  meagre  data,  an  estimate  was  given 
of  $26,000  for  its  improvement. 

The  act  of  Congress  approved  March  3,  1871,  made  an  appropriation 
of  920,000  for  the  "  Improvement  of  the  Ouachita  River,  in  Louisiana, 
fi-om  the  Arkansas  State  line  to  the  mouth  of  said  river." 

Tlie  survey  now  being  made  from  Trinity,  Louisiana,  to  Camden, 
Arkansas,  for  the  purpose  of  determining  the  feasibility  of  improving 
the  navigation  of  the  OuachiUi  by  locks  and  dams,  will  doubtless 
develop  the  true  condition  of  the  stream,  and  enable  us  to  determine 
the  best  method  of  making  such  improvements  as  may  be  required. 

PROPOSED  OPERATIONS. 

In  my  report  uiH)n  the  improvement  of  the  Ouachita,  in  Arkansas,  I 
stated  that  the  cost  of  the  outtit  for  the  improvement  of  the  whole 
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stream  had  been  divided  between  the  two  appropriations.  Two  flat- 
boats  (one  with  steam-power)  were  purchased  and  fitted  with  cranes, 
hoisting  apparatus,  and  other  appliances  for  removing  snags  and  .trees, 
both  from  the  bed  of  the  river  and  its  banks.  They  are  now  at  work 
above  the  State  line.  Jt  is  anticipated  that  they  will  reach  the  southern 
boundary  of  Arkansas  about  the  1st  of  December,  when  it  is  proposed 
they  shall  continue  their  operations  as  far  as  boats  of  that  class  can 
operate  successfully. 

After  operations  on  the  ^Mississippi,  Missouri,  and  Arkansas  Eivere 
are  ended,  it  is  proposed  to  send  one  of  our  snag-boats  into  the  lower 
portion  of  the  Ouacliita,  to  work  up  until  she  meets  the  flat-boats  coming 
down,  and  thus  to  have  the  whole  navigable  portion  of  the  stream 
passed  over,  and  if  the  bars  are  of  such  a  character  that  they  can  be 
removed  by  the  Long  scrai)er  it  is  i)r()))t>sed  to  send  the  dredge-boat 
Octavia  to  attemj)t  tlicir  removal. 

Respect  full  v  submittinl. 

W.  F.  EAYXOLDS, 
lAeutenant  Colonel j  Corps  of  Engineers. 

Brigadier  General  A.  A.  IIi'mphheys, 

Chief  of  Enf/incerH,  Vni fed  States  A  nnyj  Washington,  D.  C, 


Officii  Western  Kiver  Impkovements, 

St.  Lou  is  J  Missouri  J  February  4, 1871. 

General  :  1  have  the  honor  to  forward  the  report  of  an  examination, 
made  under  my  <lire(?tiou,  of  the  *' Ouachita  Kiver,"  Arkansas. 
The  report  divides  the  river  into  three  sections,  as  follows : 

1.  From  Kock]>ort  to  Arkadelphia,  forty-five  miles. 

2.  From  Arkadelphia  to  Camden,  seventy-six  miles. 

3.  From  Camden  to  the  State  line,  one  hundred  and  thirty  miles. 
The  law  under  which  the  examination  was  made  directs  surveys  or 

examinations  at  ''Ouachita  liiver,"  Arkansas.  Hence  I  gave  in- 
structions to  end  the  work  at  the  State  line  of  Arkansas.  Practically, 
however,  this  was  of  little  ett'ect,  for  before  the  party  reached  that  sec- 
tion the  river  had  risen  so  high  as  to  prevent  a  minute  examination  and 
render  it  nccessjiry  to  rely  largely  upon  verbal  statements;  and  a 
description  of  the  stream  below  the  State  line  was  obtained  from  par- 
ties in  the  country,  and  is  embodied  in  the  report. 

The  first  section,  from  liocki>ort  to  Arkadelphia,  is  above  the  "  head 
of  navigation,"  and  would  not  have  been  examined  but  from  the  fact 
that  the  party  first  struck  the  stream  at  Rockport,  and  the  examination 
from  that  place  to  Arkadelphia  was  made  at  little  or  no  expense  or  loss 
of  time.  This  portion  of  the  stream  is  little  more  than  a  mountain  tor- 
rent, at  most  times  very  shoal,  and,  when  swollen,  too  rapid  for  navi- 
gation. 

The  question  of  the  practicability  of  a  lock  and  dam  in)])rovement 
may  arise  in  the  future,  but  that  time  has  not  yet  come. 

The  section  betw^een  Arkadelphia  and  Camden  is  only  na\igated  by 
small  boat«,  as  there  are  several  shoals  upon  which  are  but  twelve  inches 
of  water  at  low  stage.  Dredging,  in  this  section,  would  be  of  great 
benefit. 

Large  boats  ply  between  New  Orleans  and  Camden  during  abouthalf 
the  year.  As  the  season  of  navigation  corresponds  with  that  for  ship- 
ping cotton,  and  the  country  is  entirely  dependent  upon  the  river  for  the 
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transportation  of  all  heavy  freight,  the  importance  of  the  proposed 
improvement  is  patent. 

The  metbod  proposed  for  making  the  improvement  of  "Ouachita 
River"  I  think  the  moat  economical  which  cau  be  pursued,  and  the  esti- 
mates are,  in  the  main,  correct. 

Nine  months  are,  however,  deemed  necessary  for  that  part  of  the  river 
below  Camden  ;  it  is  evident,  therefore,  that  the  w  ork  cannot  be  done 
in  one  season  of  low  water  without  the  organization  of  two  parties. 
This  would  require  two  outfits  instead  of  one,  as  proposed,  and  would 
increase  the  cost  so  as  to  make  the  sum,  in  round  numbers,  $00,000. 

Below  the  southern  boundary  of  Arkansas  the  services  of  a  snag- 
boat  are  greatly  needed.  As  this  portion  of  the  river  was  not  examined, 
we  have  no  data  upon  which  to  base  au  estimate  of  the  length  of  time 
which  wonld  be  required  ;  probably  the  work  could  be  performed  in  two 
months,  which  would  cost  an  additional  $10,000. 

Dredging  the  shoals  in  this  stream  would  be  of  great  benefit,  not  only 
by  enabling  boats  to  carry  more  freight,  but  also  by  lengthening  the 
season  of  navigation,  though  it  is  not  indispensable.  If  it  is  proposed 
to  make  all  the  imi)rovement  which  would  be  desirable,  the  estimate  for 
the  iini)rovement  of  Ouachita  River  would  be  as  follows: 

For  removing  obstructions  between  Arkadelphia  and  the  south- 
ern boundary  of  Arkansas $60, 000 

For  the  removal  of  snags  between  the  southern  boundary  of 
Arkansas  and  the  mouth  of  the  river 10, 000 

For  dredging  below  the  southern  line  of  Arkansas 16, 000 

For  dredging  between  Arkadelphia  and  the  southern  line  of 

Arkansas 12, 300 

Total 98, 300 


This  is,  perhaps,  a  suitable  time  for  me  to  give  my  views  in  regard  to 
the  proi)er  method  of  conducting  the  operations  for  the  improvement  of 
all  the  western  rivers  where  the  use  of  the  snag-boats  will  be  the  best 
method  of  doing  the  work. 

This  duty  requires  at  least  two  additional  boats,  built  on  a  somewhat 
difterent  plan  from  the  ones  we  now  have.  They  should  not  draw  over 
two  and  a  half  feet  of  water,  and  be  so  constructed  that  they  can  work 
closer  to  shore  than  those  we  now  have.  The  machinery  should  be  as 
powerful  as  any  now  in  use.  All  the  snag-boats  should  be  supplied 
with  diving  appaiatus  and  other  appliances  for  removing  wrecks. 

Estimates  for  two  additional  boats  were  submitted  with  report  ol 
October  10,  1870.  An  annual  appropriation  should,  then,  be  made  suffi- 
ciently large,  to  keep  all  the  boats  running  throughout  the  year;  and 
the  wording  of  the  law,  instead  of  being  as  at  present,  should  be  for  the 
improvement  of  the  "  Mississippi  liiver  and  its  western  tributaries." 
If  this  was  the  case,  operations  could  be  carried  ou  throughout  the  en- 
tire year  by  taking  advantage  of  the  stage  of  water  as  it  occurs  in  the 
extended  field  over  which  this  duty  extends. 

Very  respectfiUly,  your  obedient  servant, 

W.  F.  EAll^OLDS, 
Lieutenant  Colonel^  Corps  of  Engineers,  U.  8.  A. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  8,  A,y  Washington,  D,  0. 

22  E 


Tbe  ezatniUBtiou  of  the  flnrt  tiectioD  wait  made  at  arery  low  atftge  of  water;  n^ 
In  Act,  that  I  foiitiil  it  <1ifficiilt  to  );i't  ovlt  tbe  biua  anil  slioau  witha^uUdfl 
dratring  not  moro  tUan  3  inclive  of  watvr. 

DnriDft  the  progn'Mt  of  the  work  on  tlie  leoond  sectioti  th«  rirer  maa  S  ft((,*W 

tbiii  eiage 

dclphia  auii  CiiiiKk'ii. 

Eororu  conini(«i('iug  theexntninationof  tlielhinlaMrtitm,  th«  rainy  Beaaonhaditfk 
and  tbc livrr iinu: from Ih to^O  tvet.  Aci'imliiiiEly ilic ohavnativDO wvre coiifttitalB>4 
toDolcH  of  tliRKrnrrnl  I'barnctitr  of  ttie  rivpr,  uiiil  of  auch  o1tBtractioiiBtaD»<ri|^iwl 
the  Btafrc  of  tliv  niitrr  p«rmltt«l.  llivwiiMtiv  wen<BniipleineDt«il  by  iiifonDatNit* 
tJiebest  )iilot8  witU  wlioiu  1  hiul  tbc  opportunity  of  commltiiig  wbll«  I  wkaat  CMk 

The  trrui ''  (^ddy,"  nbii-h  will  ajipi'iir  frcoui'iitly  in  Ihe  anbarqueut  notea* atadik 
"pool,"  aud  iaiii  that  suusouniveiBullj-unvd  iu  that  s^tioo  of  tue  <»iintry. 

SiHTnoK  L — From  Sockport  to  JrlcatMpkUi,  iiMlaHeaJiirtit'floe  mitm. 
Onacbita  Rivpr  letrrea  thf>  monntaiuonB  rci;i'>n  of  Hot  Sprinss  Coonly  at  BwfcF*^ 
and  enten  the  bottom -1  and s,  nhirh  spreHd  ont  moatl.y  on  the  left  nhore.  The  M* 
laodB  on  the  right  ahore  are  not more  than  two  niilea  in  width,  and  are  bordered  l*k 
high  oplntida,  wliich  frfi|nvntly  ntrike  the  rivtr-linnk  and  accompany  Um  i***^ 
:aBvera1  thoiitand  feet.  Thfiie  bliifTH  uroftoni  forty  toalxty  feet hij^b, and UMMtlywa* 
'Hrith  hi|[h  pine*.  The  uplnnda  in  the  immediate  ne^tihborhood  of  tha  tivaiMtf 
•either  of  Kuuily  allnvial  frroiind,  or  of  red  anndy  ami  Bometitnea  day  aoU,  vUkli 
bottom-Ian iIb  have  the  deep  allnvial  aoil,  which,  whua  U  can  be  coltlvvted,  UTHjp 
■  dnc:tiTe. 

On  the  If^  Hhorc  thenpland  terrace  ntrikea  the  river  tn  this  eeettmi  in  bat  eoai^ 
abont  three  niiWabovnArkadtlpl^a.  Thebhiff  isfiatnlOtoGOfcatbisb.andlidli — ^ 
.'Bhore  furadintniu'euf  lialfainile;  ia  very  steep,  and  conBista  of  nacli^tuidH 
Hwdttone,  which  crops  out  Inilf  way  np  the  bank. 

The  river  In  the  upper  two-thirdnof  thia  section  ia  rapid,  and  partaken  of  tlieel 
-sf  anioant«in  atreani,  aaiaahowu  liy  tbedevaatalion  to  whicb  the  adjacent  ei~ 
— "    -  lit  the  tinr    -'■'-'■------■---■■---■ " ^l_  .  __  . 

e-brakea.  _   , 

The  coiine  of  the  river  exhibits  a  continual  anecnaion  of  afaoala  and  eddlea.  T* 
'Bockport  to  the  head  of  Watermelon  Island — a  diatanceof  twenty  mlha  ^*'  " 
there  are  nut  leas  than  ftfteen  Hlionls.  tind  tnnn  WatAmmlon  lalaiul  *n  ArbaMBli 
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transportation  of  all  beavy  freight,  the  imi)ortance  of  the  proposed 
improvement  is  patent 

The  methotl  proposed  for  making  the  improvement  of  "Ouachita 
River"  I  think  the  most  economical  which  cau  be  pursued,  and  the  esti- 
mates are,  in  the  main,  correct. 

Nine  months  are,  however,  deemed  necessary  for  that  part  of  the  river 
below  Camden  ;  it  is  evident,  therefore,  that  the  work  cannot  be  done 
in  one  season  of  low  water  without  the  organization  of  two  parties. 
This  would  require  two  outtits  instead  of  one,  as  proposed,  and  would 
increase  the  cost  so  as  to  make  the  sum,  iu  round  numbers,  $00,000. 

Below  the  southern  boundary  of  Arkansas  the  services  of  a  snag- 
boat  are  greatly  needed.  As  this  portion  of  the  river  was  not  examined, 
we  have  no  data  upon  which  to  base  an  estimate  of  the  leugth  of  time 
which  wouhl  be  required  ;  probably  the  work  could  be  performed  iu  two 
months,  which  would  cost  an  additional  $10,000. 

Dredging  the  shoals  in  this  stream  would  be  of  great  benefit,  not  only 
by  enabling  boats  to  carry  more  freight,  but  also  by  lengthening  the 
season  of  navigation,  though  it  is  not  indispensable.  If  it  is  proposed 
to  make  all  the  improvement  w^hich  would  be  desirable,  the  estimate  for 
the  improvement  of  Ouachita  River  would  be  as  follows: 

For  removing  obstructions  between  Arkadelphia  and  the  south- 
ern boundary  of  Arkansas $G0, 000 

For  the  removal  of  snags  betweeu  the  southern  boundary  of 
Arkansas  and  the  mouth  of  the  river 10, 000^ 

For  dredging  below  the  southern  line  of  Arkansas 10, 000 

For  dredging  betweeu  Arkadelphia  and  the  southern  line  of 
Arkansas 12, 300 

Total 98, 300 


This  is,  perhaps,  a  suitable  time  for  me  to  give  my  views  in  regard  to 
the  proper  method  of  conducting  the  operations  for  the  improvement  of 
all  the  westeru  rivers  where  the  use  of  the  snag-boats  will  bo  the  best 
methoil  of  doing  the  work. 

This  <luty  requires  at  least  two  additional  boats,  built  on  a  somewhat 
difterent  plan  from  the  ones  we  now  have.  They  should  not  draw  over 
two  and  a  half  feet  of  water,  and  be  so  constructed  that  they  cau  work 
closer  to  shore  than  those  we  now  have.  The  machinery  should  be  as 
powerful  as  any  now  in  use.  All  the  snag-boats  should  be  supplied 
with  diving  apparatus  and  other  appliances  for  removing  wrecks. 

Estimates  for  two  additional  boats  were  submitted  with  report  ol 
Octol)er  10,  1870.  An  annual  appropriation  should,  then,  be  made  suflB- 
ciently  larg«  to  keep  a^^he  boats  running  throughout  the  year;  and 
the  wording  of  the  law,  instead  of  being  as  at  present,  should  be  for  the 
improvement  of  the  "  Mississippi  liiver  and  its  westeru  tributaries." 
If  this  was  the  case,  operations  could  be  carried  on  throughout  the  en- 
tire year  by  taking  advantage  of  the  stage  of  water  as  it  occurs  in  the 
extended  field  over  which  this  duty  extends. 

Very  respectfully,  your  obedient  servant, 

W.  F.  EAYNOLDS, 
Lieutenant  Colonel^  Coi-pa  of  Engineers^  U.  S,  A. 

Brigadier  General  A.  A.  Humpureys, 

Chief  of  Engineers^  If.  S.  A.y  Washington^  D.  0. 

22  E 
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CHARACTKR  OF  BANKS  AND  ADJACKNT  LANDS. 

Tin*  valloy  of  Ouachita  lias  two  terraces  or  lovcla.  The  iiiipor  turrarfi  bniiijij  Hocnre 
a;;nii-.st  ovfillow,  is  gein'rally  cultivated,  l)ut,  on  arcouiit  of  tlu*  tJandy  s«iil,  not  very 
pi'culin'tivi*.  The  lowor  or  triio  bottoiii.s,  b<inUTin«i:  tlio  rivi-.r  shore,  hit.  cxpostMl  to  inuii- 
claitioii  ilui'ini;  lii;rh-\vati*r  s(>a.sou  from  '.\  to  lo  fcM-t.  l)Ut  when  they  can  ])-.'.  cultivated 
arts  iiniiHMiKfly  rich,  prothiriiifv  .iinuially  1,^00  ])ui>iids  of  cotton  iu  the  seed,  or  from 
70  t<»  'iO  hnshelH  of  corn,  ])er  acre. 

The  ve«;i'tation  in  the  hoUoni  is  very  ric.li  and  hixnrinnt,  and  amonj;  tlie  tiniher  iH 
fniiiid  the  red  and  pin-oak  swamp,  elu'stnnt-oak  swamp,  white  oak,  and  even  tlie  beech, 
all  of  wliich  attain  a  hirj;^e  Hiz(;.  On  the  upland  thehticcli  flourishes, at! ainin<<;  remark- 
able tlimensi(»ti8.  When  sandv  soil  is  ])i'eva]ent  it  is  characterized  bv  a  luxuriant 
f^rowtli  of  pine,  which  j^rows  alsi>  upon  the  a  I  hi  vial  sandy  deposits  ot'  the  river,  even 
to  the  swauipy  hanks.  On  the  dry  uplands  there  are  also  sefjn  whiter  a'.id  black  oak  in 
abundance,  and  of  tine  growth.  On  the  h'f't  bank  there  is  not  a  place  in  the  immediate 
uc'i^lihorhood  of  the  river  secure  a«^ainst  ovtirllow. 

On  tlie  rij^ht  bank,  tiie  uplan«ls  strike  the  river  at  tho  following:  i»oints,  forming 
blntVs  generally  covered  by  a  rich  growth  of  pin(^  timber.    These  places  are: 

French  Povt,  fourteen  miles  beh»w  Camden,  If)  feet  above  overflow. 

U'an'CM-H  HiUa,  twenty  niih's  bidow  Cimdm,  lit)  feet  above  overllow. 

Btfch  hilln^  twenty-live  miles  below  CannlcMi,  I'O  feet-  above  overllow. 

These  IiIH.h  incline  toward  the  shore  al  an  anghi  of  from  *Z'P  to  :r>',  are  remarkablo 
for  fine  growth  of  beech  trees,  and  recede  at  Newport  Landing,  which  is  built  on  the 
lower  end  of  this  portion  <if  the  line  of  bin  lis  into  the  interi«)r  of  the  country. 

MiUer*v  Illtiff,  thirty-four  miles  below  Camden,  fjO  feet  above  overllow,  running  along 
the  river  hIhu'o  2,(H)0  i've^t^  and  covi-retl  with  }>ine  timber. 

Kl  Ihrado  Lnndhty. — The  hills  are  half  a  mihj  back  from  the  shore,  and  bear  the  same 
clianicrcr  tin  above. 

C/tainpagtiolv  Laitding,  fifty  miles  below  Camden,  blutl  I'iT)  feet  high. 

Jl  ilmiuf/foH^  sixty-four  miles  below  CamdiMt,  10(1  fcut  high. 

Piffron  IliU,  Kevcnty-one  mihs  below  Camden,  trll  leet  above  high- water  mark.  Pigeon 
Hill  is  the  la^tt  place  where  the  high  uplands  touch  the  river  shore  ;  thence  to  the  State 
line  low,  marshy  iMittom  lands  constitute  the  main  features  of  thi;  country. 

There  arc  several  landings  betwe«'n  this  la.st-n-.ime<l  point  and  the  Stat«i  line  for  the 
convenience  of  the  trade  with  the  uplands  in  the  interior  of  the  country.  They  con- 
sist only  «if  warehouses  built  on  stilts,  the  lloors  of  which  arc  from  15  to  'JO  feet  above 
the  ground. 

Fnun  tlie  Marie  Valine  T^'tnding  to  the  State  line,  a  distance  of  twenty  miles,  the 
cniinrry  on  either  side  of  the  riv(>r  is  exiM>sed  to  inundation  from  both  the  high  water 
of  Ouachita  River  and  by  that  of  the  Mi>>;is>ippi  during  the  regular  overtlovv  season. 
At  Rfdand's  Raft,  a  landing  five  miles  above  the  State  lim',  tlu^  lloor  of  the  warehouse 
is  1<>  fret  above  f  lii^  ground,  rind  in  1^:^1)7  the  water  stood  'A  inches  dee[»  on  fix;  floor,  as 
I  was  informed  bv  the-  one  man  tendin;;  the  warehouse.  As  the)  banks  here  are  about 
20  fei't  alN>ve  low- water  mark  the  rise  would  be  .-ibont  :»3  feet. 

With  the  exception  of  the  few  landings,  there  is  no  sign  of  habitation  on  the  river 
banks.  DcnK<?-  cane-brakes,  cyj>ress  swamps,  old  river'arms  and  lagoons  are  the  princi- 
pal features  of  the  low  niai-shy  bottom. 

TIIK  OUSTUICTIONS  TO  NAVIGATION, 

ill  this  section  of  the  river,  consist  mainly  of  leaning  timber  and  snags.  The  leaning 
timlMT,  to  the  nnnil>er  of  :'-3,riOO  trees,  gi*ows  all  along  the  ^hore  ;  ehietiy  large  willows 
And  birth,  with  some  sycamon»  and  gum  trees.  On  account  of  the  narrowness  of  the 
river,  and  of  its  short  turns,  the  leaning  timber  is  a  great  impediment  to  navigation 
for  such  large  l»oats  as  are  used  to  i)ly  during  tiie  higli-water  season  between  ('annlen 
and  New  Orleans.  Thv.  high-water  channel  nnis  very  closi?  to  the  ''  points  "  in  the  short 
bends,  and  as  the  boat  has  to  *' ]Mvot'' around  the  ])f)int,  h(?r  ibinjiie.vs,  rig«;ing,  and 
upper  wfKHl-work  are  always  liable  to  <'oine  into  ct>lli>ion  with  tl:is  leaning  timlur. 

The  nunilHT  of  snags  seen  at  the  tim<>  of  the  examination  is  :*tM,  which  number,  I 
have  no  doubt,  Avoiild  be  three  times  as  high  had  the  stage  of  the  water  pj-rmitted  me 
to  cnunt  all  those  lying  in  the  river.  Theiefbri.',  I  do  not  consider  my  esliiuate  too 
high  when  I  place  the  number  of  snags  at  1,0U0. 

GKNKKAL  IIKMAIIKS. 

Tlio  most  prominent  shipping-points  on  the  river  in  the  State  of  Arkansas  are  Cam- 
den nnd  Arkadelphia. 

Ark.'ide]]ihia  connnands  the  trade  of  a  part  of  Pike,  Clark,  Hot  Sprin-js,  and  Dallas 

Coiintifnt,  which  depend  altogether  on  the  navigation  of  the  river  for  ship])ing  otl'  the 

proiliice.  and  pnK;uring  sup]dies.     As  the  time  for  navigating  the  river  sets  in.  when 

BOltou,  thtt  niain  staple  product  of  the  country,  w  getting  ready  for  shipment,  it  is  evi- 
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Tntc'n  Illntr,  forfy-thrpp  niilpB  lieliiw,  is  tlio  m^it  high  f^rouiid.  Tkrso  Muffii  arc  200 
fei't  l>i;:li-  mill  Htriko  wiiitlii'iuit  for  Iwn  iiiilfH.  wlicn^  Ilii'.v  tiiiK'h  tin*  riviT  attain  ut  a 
single  iHiint,  liiiiiiii};  llii-ii  miiit.liwi'iil.  ami  after  niH-tiii);  nilli  tin-  t'ivdt  Hlmre  oiiru 
uiein'.  nt  llniliri);  I'lit  Ruck,  tvouiIq  I'rum  IliuriviTuutirFly,  and  are  not  iu  iii)rht  agniii 
nntil  tuo  iiiili'^  uIhivo  Cnnitli'n. 

TbcuirlhiirroiiiTuti-'H  Ulnff  to  It-iiliiig  Put  is  foai  miles,  vhilc  tlic  diHtsm-e  by  river 

On  tlip  left  xliorK  only 
el«V(.>u  iiiilt-K  litliin-  Ai'kailr  , 
it  nlmut  40  fi'<-t  lii^li-  AltliiniKli  the  iKittmii  Ittiiila  niv  miliniM^pil  diiriii};  Ihc  hif;b-wa- 
tLV  M-aiuin.  yi-t  llicrrorc- a  Kn-nt  tiiuiiy  ruriiiB  iiu  btith  baiilui  nT  lbt>  river,  situntiil 
maiiil.v  on  )>iHci-H  whtri-  thu  IiiikIh  ai-i-  a  fi'W  Tviit  uliove  tlio  ovrrllon-  of  tlit^  rrgnlar 
bfgli-wali-r  H'-ni'Oii.  Tlii-ni  furnw  an-  only  Uinndat««1  at  extreme  liigb  watur,  wbirb 
gnicrnlly  ri-i'iilcH  into  the  i>ro|icr  river  lufd  witblii  tn-o  or  thn-r  vreekH.  Tliey  aru  cul- 
Ilvatnl  niiwtlv  in  cotton,  and  {inrtly  iueom,  and  ]>roi1nc«  over  »nt-  Imle  of  cotton  and 
70  to  HO  IiosIkIh  of  eom  to  tliu  aen^  Ttif  rest  of  tlin  boUom  luud  Ih  covi-red  witb  ■ 
dmwi  I'aoi'-liviikeH  and  vuhiaMv  tiuilier.  Tbe  extivuitt  low  iilaren  are  t'yt>reHH  itvrnin[>s 
Inteno'cliil  by  lajroimn  and  hayonn.  Tilt-  linnks  are  from  3Vlo*J&  feet  above  lun- water; 
thf  IiraeHl  Htiata  ant  K>-nfrally  I'lay,  and  not  tiubjert  to  vavbi);. 

Tl)e  bottniti  of  tlii.-  river  Iwd  In  ifravfl  on  tbe  Klinalx,  and  luud  In  tbe  poola.  Tlie 
lii)[b-ivatiT  Miiwiii  M-tit  111  gcnirrally  alHtiit  llir  l«t  of  Deccnilier.  Kre<|nrnt  rains  ill  this 
latitnde  ntii'  t»  maintain  a  fair  HtaKe  of  water  do riiii;  tbe  irinterwaKon,  until  tbe 
«prin;(  fiivbi-tH  make  tlieir  niiiH-aninre  and  overflow  ttin  bottom  l;indi>.  Low-water 
rtdtP- tokiii  jdaii'  liy  tbemiddloof  June,  tirailnally  cettitiftilown  to  the  luwotit  8la(;o  in 
An;^u4ai)d  hi-|itiiiilH-r,fll  wbicbetaKi'ltn-uiainHnntUtlierninyHi-aMiiiiwlHiiiBtniiu,  witli 
tlM«xif]iIii)ii  of  a  t>iiii>oniry rise  of  a  ffw  fi-et  ciiUM-it  \iy  min^atonnn,  whicli,  however, 
diiui]i]H.'iir  vi'i'y  <iiiickly.    lleiifi^  navi;;ntiou  can  be  cniTied  oil  uuly  liiniiig  tbe  wuit«r 

>']'<Tiii  fix'  iiiiliirc  niid  pcenliiir  i-biirnctrr  of  tlio  ntn'am  it  is  pvidi-jit  lliut  tLi>  inoDner 
of  iNi[>]'<>v>-iii<'iit  will  IxMlilleri'iJt  from  nliiU  it  is  in  tbe  Inr^^'  wmti-rn  rivet's,  but  lut  U 
will  l>t>  iriiiilbir  (o  that  of  tliv  lower  rivi-r  1  will  subiuitu  iitun  for  ilain^  the  work  at  tb« 
end  of  t  bis  rt-ixirt. 

Si:i'Tl<iN-  in.— Camden  to  the  Stair  line;  diitnna;  one  handrtd  axd  Uiirtg  iHitcg. 

From  Ciioiili'n  to  tin- Stilt.'  line,  b.-t ween  ArkiiiiMH  and  Loiiisiitua,  tlip  river  flowe 
almoHt  piiliri-lv  tln-oiisb  bottom  iBtidn  wbiiii  are  milyiict  to  ovcrilow. 

Tlio  i-iiiirsc^  cif  tile  I'ivtT  is  viTV  ciiHikiil.  Tim  wiiltil  iH'twei-n  bnnhn  cliant^^s 
freiini'iitly.  Finm  Cnmib-ii  to  Jliiiie  ^^utine  Liiiiditi;;,  it  vnni«  from  ;UW  to  .'MU  feet, 
anil  in  tuitnv  jibiiTH  tiiiiiowH  to  ■£i\t  ii'c;l  lietween  bunkH;  no  (but  (lie  Inrj^i-r  boats 
tlndit  ilitticiilt  to  tiiin  mound.  Tlif-m-o  to  tlie  Mi(Hte line,  the  aveniKo  widtb  bi-tween 
banks  ix  CM)  frrl ;  jil  ii  mi-diiim  MiiKc  of  naler  tliere  is  plenty  of  nKiin  in  tin-  tHH>ls  for 
ImatHtoriiii:  :.t  luwKntiT  rbi<  cliiinnel  wiillb  viirieH  iH-twet-u  llMlund  &IHI  fit-l.  There 
an-  ccmiiiinKivtly  fen-  hIio:i1m  in  tbis  s.-(.'ticni  of  tbe  river.    They  nre  us  follows: 


ITDti'hi-r>  Klioi 


Loiic  I'i'ilit  SIk 
fb..,iiCm>.|iSI 
iAil]alaii1:i(ii.. 


■hKih'bI 
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Cn.UUCTEB  OP  HANKS  AND   ADJACENT  lANDS. 

Tim  valley  of  Oiiarhita  has  two  terraces  or  levcla.  Tlie  upper  torraco  bchiji  aecare 
njraitixt  uvcrlloiv,  is  f^uerally  cultivntcil,  but,  on  airconiit  of  thu  iuitnl,¥  siiil,  not  vuiy 
pitHluctivu.  Tlio  lower  nr  trae  buttoniit,  lionlerinK  t1ii>  river  aliom,  nreuxposeil  I'l  juiin- 
flatiiin  (iiirin!;  I it};1i- winter  senHoit  from  :i  to  15  feet,  l)iit  when  tliey  can  bi;  <:iiltivatud 
orK  iinmuMiH'lv  ricli,  producing  auiinallv  l,tWU  puiMiils  of  cotCoii  in  tlic  aeml,  or  from 
70  to  «)  liiixb<:iB  of  com,  per  nere. 

Tlie  t'i';;rtiiti(>ii  ill  tlie  iiottoni  ia  very  rich  nnil  liixnriniit.  ami  amunj;  t1ii<  timber  la 
fdiiuil  tile  ri'il  utiil  pin-oak  awaiiip,  cbi-Hliiiit-oak  anunip,  white  oiik,  ami  even  ttii>  beech, 
nil  iif  wbieb  attain  a  larg^  aixe.  On  tho  iipl^nil  the  beech  floilriaheH,utt!iinin);remark- 
nbln  iliiiH-iiiiiuiiB.  When  gaiKly  aoil  ia  prevalent  it  ia  chanicloilzcil  by  ii  InKnriaut 
in^iwlh  of  ]iine,  which  KrowM  alao  upon  the  ullnvial  sunily  llepoaits  of  the  river,  even 
tu  the  hwninp.v  linnks.  Ou  the  dry  nplamla  there  are  also  aoeii  while  and  black  oak  in 
abuudaiire,  anil  of  Ane  growth.  On  the  lofc  bank  tlu-ru  ia  not  B  place  in  the  iuimediato 
ueli>UlMirlioiHl  of  tlio  river  apcure  a)[ainat  uverHow. 

On  the  rijiht  bank,  the  uplamla  strike  tlia  river  at  the  followin;;  jioints,  funning 
lj|iitr»  i;i'in-rall.v  covered  by  a  vieh  growth  of  jiliio  timber.    Theae  places  are: 

fYeiirh  I'orl,  fbnrtcen  Dulcs  beluw  Canulan,  15  fi;et  above  overtlDiv. 
fl  (irrcH'x  UiUH.  twenty  milra  below  Camden,  30  feet  above  overQow. 

Jlrrrh  MiUn,  Iwenty-Hve  nilh»  below  Caindcn.  'M  feet  nbuve  oveiUnw. 

Tlicsf  hllla  incline  toward  tho  shore  at  an  alible  of  from  '.^  to  '£)^\  are  remarkable 
for  fine  prowtli  of  beech  trees,  and  recede  at  New|>nrt  Landing,  wliieh  is  bailt  ou  the 
lower  end  of  Ihta  irarilon  of  the  line  of  blufhi  into  the  Interior  of  the  conntry. 

itillrr'ii  l!\aff,  Ihlrty-funr  miles  below  Canideu,  fiO  fcvt  ubovo  overflow,  running  along 
the  river  shiini  2,000  feet,  and  covered  witli  |>iiiu  timber. 

Jil  Ilantda  InnrftHif.— Thekitlaare  half  a  mile  back  from  the  shore,  and  bear  the  same 
clinnieter  as  above. 

Ciampegnole  iMHding,  fifty  miles  below  Camd<'n.  Iilnlf'  123  feet  bigli. 

n  iliHfpntOH,  sixty-four  miles  lielow  CanHleii,  100  feet  hi<;b. 

Ifgnm  llill,  sevcniy-uno  inilea  Iwlow  Camden,  HO  feet  abuVe  liif^h- water  mark.  Pigeon 
Hill  ia  tlio  la!>t  jibicii  n-licrc  tbe  lilghnphuidstoucli  the  river  xlicire;  thence  tu  the  State 
line  low,  marshy  Ivittam  lands  cunstitnte  the  maiu  features  of  the  contitry. 

There  arc  sevi-rnl  landingH  between  this  last-mmed  potnt  niiil  the  State  linn  for  the 
coiiveiiienee  uf  tlie  trade  witb  the  uplamls  in  the  Interiiir  of  llio  country,  '{"hey  con- 
HiHt  ntilv  of  wan-housea  built  ou  stills,  the  Sours  uf  wliich  are  fram  15  tu  ^  feet  above 
tlie  ;;rounil. 

Priim  (lie  Mario  Saline  Landing  to  the  Slate  lini-,  a  distance  of  twenty  miles,  the 
country  on  either  side  uf  the  nvev  is  ex|NiKed  In  iiiiiiiilatioti  fnini  Imtli  the  higli  water 
of  Oitaehita  River  nnd  by  that  uf  the  ftlississippi  iliiring  the  regular  nvei'tlcm  Benaou. 
At  ItolnmrH  Raff,  a  landing  live  miles  above  the  State  line,  tim  tlimr  of  the  warebunee 
is  in  li'et  aliovR  ilio  urouiid,  .'ind  in  lejll7  the  water  stoiHl  S  iuelicH  def  p  on  the  ilwir,  aa 
I  was  informed  bv  file  otic  man  temllng  the  warehouse.  An  the  banks  hero  are  abuat 
20  fi-et  aliove  low-water  mark  tlio  rise  would  be  aliout  35  feot. 

With  thi'  i-iLceptinn  of  the  few  biudiiigM,  there  is  no  sisu  of  hnbitntinn  on  the  river 
banks.  Dense  ean(>-brakes,  ey press  swampa,  ulil  river'arms  oudlaguonsuro  tho  princi- 
pal ft'utnri's  of  the  low  marshy  bottuiu. 

TIIK  OBSTRUCTIONS  TO   NAVIGATION, 

in  this  sect  ion  of  tho  river,  consist  m.iinlv  of  leaning  timber  and  snngn.  The  leaning 
timlier,  to  the  number  of  :t-j,l)U0  trei-a,  Rru'ws  all  aluug  tlic  Hlinn> ;  eliiirtly  hir},'ii  willows 
and  bjreh,  Willi  some  syeanioro  and  gum  trcen.  On  account  of  ttiu  iitin'owiioss  of  tho 
river,  and  of  its  short  tnms,  the  leanini;  tlnibrr  is  a  ^jrout  inipedimeiit  ro  navigation 
fur  such  large  iHiats  as  am  useil  to  jdy  duiiiig  tlie  liigli-water  siMwriu  between  Uiimdeu 
and  New  OrhiiiiH.  The  high- water  cli  aim  el  runs  vi'ry  chwe  to  the  "  isiiiiM  "  in  tiie  short 
bends,  and  as  the  boat  liiis  to  "pivot"  around  the  point,  her  ihluineyH,  rigging,  and 
Bpiior  wood-work  aio  always  liable  to  como  iiilii  cidlisioii  with  (hi*  leaning  limhi'r. 

Tho  nanibrr  of  snags  ^eii  at  tho  time  of  the  i-xatiiinntioii  la  IMC,  whirli  numlier,  I 
Imvo  no  dimbtj  would  ho  three  times  as  high  bail  IIih  stage  of  the  water  |Hrinitteil  ma 
to  connt  all  I&om  lying  in  tho  river.  Therefore,  1  do  not  consider  luy  e.stJjiiato  too 
""*  -'      * Bgsatl.OOO. 


ita  on  tho  river  in  the  State  of  Arkansas  are  Cam- 

of  a,  part  of  Fikc,  Chirk,  Hot  Spriims.  .iiid  Diillas 

<n  tho  navigatb>n  of  tho  river  for  shipping  off  tbo 

I  tho  time  fur  uavignting  tlm  riviT  sets  in,  when 

■iM  conutry,  in  Kuttiiig  ready  for  shlptucnt:  it  is  evl- 
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dent  that  tbo  unobstructed  navigation  of  the  river  is  of  immense  iniportauco  to  the 
iubiibit^intH. 

Tbe  amount  of  cotton  sbipped  from  Arkadelpbia  annually  is  from  6,000  to  8,000  bales, 
which  are  carried  to  Cauiden  by  light-draught  boats,  and  I'eshipped  at  that  place  lor 
New  OrloauH. 

Hempstead,  Sevier,  and  the  southwestern  part  of  Pike  County,  which  in  former 
years  sliipped  oli"  their  product*  through  lliHl  River,  are  now  de])eudent  on  the  naviga- 
tion of  Ouachita  Kivcr  since  the  raft  in  Red  River  has  closed  again,  and  is  impassable 
for  boats.  Thus,  every  bale  of  cotton  from  tliose  counties  lias  to  be  hauled  in  wagons 
to  the  nearest  Kbippiiiir  )>oiiit,  viz,  Camden,  and  by  the  same  method  all  the  supplies 
are  carried  back  into  tue  interior. 

Camden  thus  commands  the  whole  trade  with  all  the  counties  lying  west  of  it,  as 
also  with  Cahoun  County,  and,  through  Arkadelpbia,  with  those  counties  adjoining  the 
upper  section  of  the  river. 

Camden  has  large  business  houses,  having  an  extensive  trade.  During  the  season  of 
1870  over  iJO.OUO  bales  of  cotton  were  Khii)])ed  from  that  )>lace  to  New  Orleans,  and  the 
shipment  during  the  i)restMit  season  is  expected  to  excewl  that  of  1870. 

The  Governor  Allen,  a  large  Ht«'anu?r  engaged  during  the  summer  season  in  the  Vicks- 
burg  and  New  Orleans  trade,  made  in  ld70  twenty-one  regular  weekly  trips  between 
New  Orleans  and  Camden,  having  bad  always  a  full  cargo,  exporting  cotton  and  return- 
ing wiih  groceries,  dry  gootls,  ami  all  other  supplies  f(»r  the  coming  year.  As  an  examjdo 
of  the.  nourishing  tra<le  that  is  carried  <m  with  th(;  interior  of  the  country  it  may  be 
mentioned  that  one  of  the  large  business  houses,  and  there  are  many  in  the  place,  has 
sold  during  the  last  year  iiO^OOO  barrels  of  flour. 

The  way-landings  below  Camden,  viz,  Warren's  Hills,  Beech  Hills,  Eldorado  Laud- 
ing, Cbampagnola,  Wilmington,  Pigeon  Hill,  and  Currysville,  on  the  right  bank,  and 
Littk*  Hav,  Moro  Landing,  and  Marie  Saline  Landing,  on  the  left  bank,  export  annually 
from  1,000  to  3,000  bales  of  cotton  each. 

PLAN  OF   RKMOVIXG  THE  OBSTRUCnONS  TO  NAVIGATION. 

Tlietime  for  removing  the  obstructions  to  navigation,  consisting  principally  of  lean- 
ing timber  and  snags,  is  the  low-water  season,  viz,  fnmi  July  to  end  of  N(»vember. 

At  this  time  of  the  y«'ar  all  the  snags  are  visible.  No  snag-boat  of  the  western  river 
ficrvice  is  adapted  to  the  work  of  clearing  out  the  obstructions  in  this  river,  and  I  am 
satisfied  that  the  Iwjst  and  cheapest  way  to  perform  it  will  be  as  follows: 

At  the  beginning  of  the  low-wat^T  season  a  flat-boat  can  be  built  at  the  head  of  nav- 
gation  Kuflicicntly  large  to  carry  the  working  tools  and  camp  ontflt,  and  constructed  in 
such  a  way  that  the.  draught  when  the  boat  is  loaded  will  not  exceed  12  inches.  The 
equipment  of  this  boat  should  consist  of  pulleys,  hoist  ing-blo<!ks,  axes,  saws,  pick-axes, 
shovels,  and  the  necessary  rigging.  An  efficient  mate,  with  a  force  of  from  flfteen  to 
twenty  men,  good  practical  \voo<l-(.^ hoppers,  start  with  this  boat  from  the  head  of  nav- 
igatioii,  and  work,  under  the  directions  of  a  civil  engineer,  down  the  river.  The  lean- 
ing timber  shcmld  be  cut  up  into  pieces  10  to  12  feet  long,  so  that  when  carried  oti'  by 
the  high  water  these  ))ieces  cannot  again  form  an  obstructitm.  The  snags  cm  the  shoals 
should  be  taken  out  entirely  ;  those  in  deep  water  sluuild  be  cutdown  below,  low-water 
mark.  The  dams,  at  the  few  ])laces  where  they  could  be  of  benefit  to  throw  the  water 
into  one  channel,  can  be  constructed  of  timber,  brushwood,  and  gravel,  the  material 
for  which  is  on  tin*  sjwt. 

In  onler  to  avoid  tlu?  trouble  and  inconvenience  of  provisioning  the  crew,  I  propose 
to  nmke  a  contract  with  a  caterer  to  pay  a  certain  amount  per  head  per  day,  which, 
estimated  at  the  highest  pri(!e,  will  not  exceed  $1,  or  to  increase  the  wages  of  the  crew 
and  let  lliem  j)ay  their  own  fare  to  the  caterer. 

Considering  that  the  work  has  to  be  done  during  the  unhealthy  season,  laborers  com- 
mand high  wages,  that  is,  from  $2  to  $3  i>er  day,  without  board. 

An  cllicieiit  mate  to  work  on  the  river  is  paid  from  ^2r0  to  $300  per  month.  The 
wages  for  the  niatcj  and  a  crew  of  twenty  men  for  one  month,  computed  at  the  highest 
rates,  will  be,theiefore — 

Wages  of  the  mate,  §10  per  day,  one  month §n00 

Wages  of  twenty  men,  §3  per  day,  one  mouth 1,  i^OO 

Total 2,100 


TIME    AND    COST    Ol"    WORK    ON  THE   SECTION    BETWEEN   ARKADELrillA    AND    CAMDKM. 

In  this  section  there  are  12,47,5  trees.  As  the  trees  have  to  be  cut  into  pieces  from  10 
to  12  feet  in  length,  the  above  crew  can  perform  this  woik  at  the  rate  of  2G0  per  day, 
making  sixty-three  days. 

The  snags  can  bo  cut  down  below  low -water  mark  at  the  rate  of  twenty  per  dftj 
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and  will  require  fifty-three  working  days  of  the  whole  force.  3nilding  a  bmsli-dam  at 
Biuns-hom  Shoals  will  require  four  day 8'  work.  The  same  on  left  chate  of  Bear-head 
Island  fonr  days,  and  on  Lower  Wilhite  Shoals  five  days,  making  thirteen  days. 

This  will  give  you  a  total  of  one  hundred  and  twenty-nine  working  days,  allowing 
twenty-five  working  days  per  month,  to  five  months  and  four  days. 

ESTIMATE  OF  COST. 

Bnilding  of  flat-boat |1,000 

Biggiug  and  working  tools ■ 1,000 

Fifty  per  cent,  for  repairs  of  tools ,...  500 

Wages  of  mate)  and  crew  for  five  mouths  and  four  days,  at  $2,100  per  month  ..  10, 780 

Dredging  4,100  cubic  yards,  at  $3  per  yard 12,300 

25,580 
Fifteen  per  cent,  for  contingencies 3,837 

,    Total 29,417 

TiaOE  AND  COST  OF  I3fPROVBMENTS   FOR  THE  SECTION   FROM  CAMDEN  TO  THE  STATE 

LIKE. 

Tlie  number  of  trees  to  be  cut  amounts  to  32,000,  three-fonrths  of  which  are  willows 
and  birch,  aud  below  one  foot  in  diameter.  They  can  be  cut  at  the  rate  of  200  jper  day, 
thus  requiriug  one  hundred  and  sixty  working  days ;  1,000  snags,  at  the  rate  of  15  per 
day,  will  make  sixty-six  days,  in  all  two  hundred  and  twenty-six  working  days,  equal 
to  nine  mouths.  To  do  the  work  on  the  whule  river  in  one  season  it  will  require  the  same 
outfit  for  this  section,  and  the  cost  will  be,  therefore — 

Flat-boat $1,000 

Kigging  and  working  tools 1, 000 

Fifty  per  cent.,  for  repair  of  tools 500 

Wages  of  mate  and  crew  for  nine  mouths,  at  $2,100  per  month 18, 900 

21, 400 
Fifteen  per  cent,  for  contingencies 3,210 

Total 24.610 


Both  parties  to  be  under  the  supervision  of  a  civil  engineer,  at  $300  per  month,  will 
give  for  nine  months  |2,706. 

RECAPITULATION  OF  COST. 

Salary  of  supervising  engineer $2,700 

Estimate  of  cost  for  Section  II 29,417 

Estimate  of  cost  for  Section  III 24, 610 

Total  estimate  of  cost 56, 727 


APPENDIX. 

The  following  data  concerning  Ouachita  River,  below  the  State  line  between  Arkan- 
sas and  Louisiana,  I  collected  from  the  best  pilots  of  that  river  while  at  Camden. 

The  principal  bars  below  the  State  Line  are  : 

Bock  Boe,  fifty-three  miles  below  the  State  Line,  has  20  inches  of  water  upon  it  at 
low  stages  of  the  river. 

Monroe  Bar,  below  the  old  piers  of  the  bridge  burnt  during  the  war.  The  bar  is  a 
"  fiat "  extending  over  the  whole  width  of  the  river,  300  feet  long,  and,  during  the  dry 
season,  has  15  inches  of  water  upon  it. 

Taylor's  Bar,  forty  miles  below  Monroe,  400  feet  long,  and  at  low  water  20  inches 
depth  of  water. 

Catahoola  Shoals,  at  Harrisonburg,  have,  at  low  water,  from  20  to  24  inches  depth 
of  water. 

From  Pine  Prairie  Shoals,  in  Arkansas,  to  the  State  line,  and  further  on  to  Black 
River,  thence  to  Ked  Kiver,  the  stage  of  water  df]>ends  materially  u^)on  that  of  the 
Mis^issipni  Kiver.  A  medium  stagt*  of  water  (10  feet)  in  the  Mississippi  will  give  3 
feet  d<»pth  at  Monroe  bar,  aud  a  full  stage  of  water  (20  feet)  will  back  the  water  up  to 
the  State  line. 
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For  excavating  tlic  channel  at  the  ahove-named  hare  to  a  depth  of  3  feet  and  75  feet 
wide,  I  «*Htiniate  that  it  will  nMjuire  the  ainoinit  of  ^4,000  for  each  of  thetw>  shallow 
placcH,  making  a  total  »)f  ^10,000  for  the  preliminary  iiuproveineut  of  the  river  hetween 
the  Statoliuf)  and  Harrison  bur;;,  LoniHiana. 

The  overliow  of  the  MisHiHuippi  reaches  Pine  Prairie  Shoals,  tifty-five  miles  aboye  the 
State  line. 

Betwwn  Pine  Blnff,  forty-seven  miles  l>elow  Monn>e  and  the  month  of  Ikenf  River, 
the  Onacliita  has  a  great  many  snags  and  sunken  logs  which,  during  low-wat^r  season, 
are  dangerous. 

It  is  tin*  i.inivcrsal  oj)inion  of  i)roniinent  steamboat  men  that  Onacbita  River  conld 
bo  made  navigable  all  the  year  round  by  building  lt)ur  locks  and  dams,  between  Cata- 
hoola  i>lioals  and  Camden,  for  the  usi»  of  boats  drawing  3  feet  water.  The  following 
ore  the  places,  where,  acconling  to  their  opinion,  these  locks  and  dams  could  be  con- 
struct'i'd,  vl/,  at  Catahoola  Shoals,  Taylor*s  Bar,  (or  Rock  Roe,)  in  Ix>uisiana,  and 
Jack^s  Island,  and  Huttalo  Flat^,  in  Arkansius. 

To  ascertain  this  fact,  an  accurate  survey  of  the  river  from  Camden,  Arkansas,  to 
Trinity,  Louisiana,  at  the  continence  of  the  Ouachita,  Tensiis,  and  Little  Rivers,  would 
be  necessary,  and  is  recoinmendt'd,  as  the  navigation  of  Ouachita  River  is  of  the  great- 
est imjM)rtance  to  the  States  of  Arkansas  and  Ijouisiana. 

I  am,  verv  respectfully,  coh>nel,  your  obedient  servant, 

JUSTIN  STRASZER, 

Civil  Engineer* 

Lieutenant  Colonel  W.  F.  Rayxolivs, 

Corps  of  EiKjincersy  U.  S,  A.j  St.  LouiSf  Minsouri, 


APPENDIX  I  5. 

Office  Western  Kiver  Improveiments, 

St.  Lonis,  Missoun,  February  9, 1871. 

General:  I  have  the  honor  to  iiu^lose  herewith  a  report  of  the 
examination  of  the  ''Little  Missoiui  River,"  in  Aiiiansas,  a  tributary  of 
the  Ouachita. 

This  stream  proves,  on  examination,  to  be  one  of  the  important  minor 
Streams  which  can  be  made  navigable  by  suitable  improvement. 

Tlie  narrow  channel  contains  numerous  snags  which  should  be 
removed,  and  the  overhanging  trees  which  now  impede  the  passage  of 
boats  should  be  taken  away.  This  done,  and  a  few  small  imijrovemeuts 
made  in  the  channel,  and  the  stream  will  be  navigable  during  the 
Trinter  months,  which  is  the  important  period  lor  disposing  of  the  pro- 
duce of  the  country.  The  length  of  the  navigable  portion  of  the  river 
is  estimated  at  sixty-eight  miles,  and  the  estimated  cost  of  the  required 
improvements  is  823,000. 

The  direct  line  from  the  head  of  na\igation  to  the  junction  with 
Ouaehita  is  about  half  the  distance  between  these  points,  measured  by 
the  river ;  country  adjacent  to  the  river  is  among  the  most  fertile  of  the 
cotton  districts  of  the  South. 

The  proposed  improvements  are  such  that,  the  work  once  done,  the 
navigation  would  remain  unobstructed  for  a  long  time,  if  not  perma- 
nently ;  the  few  snags  which  might  lodge  in  the  stream  afterward  could 
be  readily  removed  by  the  annual  visit  of  a  snag-boat. 

The  inii»ortance  of  affording  every  facility  for  bringing  the  staple  pro- 
duct of  this  region  (cotton)  to  market,  is  too  manifest  to  require  dis- 
cussion. 

Very  respectfullv, 

W.  F.  RAYNOLDS, 
Lieutenanf  Colonel,  Cor})^  of  EnyineerH^  U.  S.  A. 

Brigadier  General  A.  A.  Hi^niphreys, 

Chief  of  EiKjineem^  U.  tS.  A.,  Washingtoyi,  D.  C. 
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St,  Louis,  Missouri,  February  2, 1871. 

Sir  :  I  have  the  honor  to  submit  herewith  my  report  on  the  examination  of  **  Little 
MiH8ouri  River/'  in  the  State  of  Arkansaa. 

The  river  rises  in  the  monutaiuouH  region  of  the  northwest  corner  of  Pike  County ; 
the  funeral  conrne  of  the  river  is  sontheast,  and  very  crooked  from  its  head  to  its  con- 
fluence with  the  Ouachita. 

The  principal  tributaries  are  Ozan,  Terre-Ronge,  and  Cypress  Creek,  on  the  right 
%ank,  and  the  Antoine  and  Terre-Noire  on  the  left.  Besides  tliese,  there  are  a  number 
of  small  mountain  streams. 

Natchitoches  Bluff,  below  the  mouth  of  Antoine  Creek,  is  regarded  as  the  head  of 
et4.>amlK)at  navigation.  From  this  point  to  the  confluence  with  Ouachita  River,  a  dis- 
tance of  sixty-eight  milea,  the  river  greatly  resembles  White  River  in  its  general 
features,  although  it  is  much  smaller.  The  turns  and  bends  are  short,  and  have 
l>etween  them  trequont  stretches  from  one  to  two  miles  in  length,  commonly  called 
the  "  eddies." 

The  average  width  of  the  river  between  banks  is  300  feet,  yet,  in  many  places,  espe- 
cially at  very  short  turns,  the  width  approaches  400  feet. 

The  channel  in  the  pools  or  "  eddies  "  is  from  100  to  150  feet  wide,  and  from  5  to  15 
feet  deep  at  low  water. 

This  river  has  coniparatively  few  shoals,  and  would  be  altogether  a  better  stream 
for  navigation  than  Ouachita  River  is  from  Arkadelphia  to  the  coniluence,  provided 
the  ot»8tructions  are  removed. 

The  following  are  the  principal  shoals  between  Natchitoches  Bluff  and  the  mouth, 
and  ]ocat-e<l  by  distance  from  the  former  point : 

Grayson'H  fluhtrap  Shoals,  one  mile.  The  river  here  divides  into  two  channels,  the 
left  of  which  is  the  main  channel,  75  feet  wide,  aud  15  inches  deep  at  low  water.  The 
right  channel,  30  feet  wide,  aud  3  feet  deep,  carries  off  most  of  the  water.  These 
shoals,  400  feet  long,  have  a  fall  of  1.50  feet,  and  can  be  imi>roved  by  closing  up  the 
right  channel  with  a  brush-dam,  and  by  destroying  the  Fishtrap  dams 

The  shwih  at  the /(tot  of  Paley^s  Eddy,  four  and  a  half  miles  below  Natchitoches  Bluff, 
500  feet  long,  fall  1  foot.  The  steamboat  channel  next  io  right  shore  is  80  feet  wide,  and 
18  inches  deep  at  low  water.    The  only  obstnictions  at  this  place  are  the  leaning  trees. 

GaMmy'n  Ford,  seven  miles,  200  feet  long,  with  0.75  foot  fall.  The  channel  is  100  feet 
wide,  and  '24  inches  deep  at  low  water. 

Dead  Ilirck  ShoaU,  twelve  miles  below  Natchitoches  Bluff,  500  feet  long,  1.75  feet  fall. 
The  right-hand  chute  is  the  main  channel,  60  feet  wide,  aud  20  inches  deep  in  low 
^ater. 

McCletlan^s  Ford,  sixteen  miles ;  a  flat  bar,  300  feet  long,  and  extending  over  the 
whole  wi<lth  of  the  river,  which  is  300  feet  wide  between  banks.  At  low  water  the 
depth  is  18  iuches. 

Price's  Shoal*!,  twenty-four  miles ;  large  gravel  bar  in  the  middle  of  the  river,  500  feet 
long,  and  150  feet  wide.  The  left  chute,  200  feet  wide,  is  the  main  channel,  having  15 
inches  depth  at  low  water  by  a  channel-wi<lth  of  75  feet;  fall  1.50  feet. 

Raccoon  Bridge  Shoah,  twenty-eight  miles.  The  river  is  divided  into  three  channels ; 
the  main  chute  running  along  the  lett  shore  is  600  feet  long,  has  80  feet  channel-width, 
aud  18  inches  depth  at  low  water  ;  fall  1.75  feet. 

Long  Island,  thirty -seven  miles.  This  island  is  three-fourths  of  a  mile  long.  The 
right  chute,  150  feet  wide,,  is  the  main  channel,  and  has  at  low  water  20  inches  depth. 
The  left  arm,  1(H)  feet  wide,  can  be  closed  by  a  brush-dam,  in  order  to  throw  the  whole 
quantity  of  water  into  the  main  channel. 

Bloody  CypresH  Shoah,  forty  miles.  The  shoals  are  3,50  feet  long,  and  have  a  fall  of 
1.5  feet.    The  channel  is  100  feet  wide,  aud  has  20  iuches  depth  at  low  water. 

Tu^s  Ford,  forty-five  miles.  The  length  of  shoals  is  400  feet,  with  1  foot  fall.  The 
channel  is  75  feet  wide,  and  24  inches  deep  in  low  water. 

Gun  Shoah,  fifty  miles.  The  channel  width  is  60  feet,  with  15  inches  depth.  The 
shoals  are  250  feet  long,  and  have  1  foot  fall. 

Dickens's  Ford,  fifty-three  miles,  a  Hat  gravel  bar,  extending  over  the  whole  width  of 
the  river.    The  depth  at  low  water  is  from  15  to  20  inches. 

Heart's  Inland,  fifty-live  miles.  The  left  chute,  one  mile  in  length,  is  the  steamboat 
channel,  from  UA)  to  200  feet  wide,  and  has  twenty-four  inches  on  the  shallowest  place. 
The  right  chute,  called  "Fool  River,"  could  be  dosed  by  a  brush  wing-dam,  100  feet 
long,  in  onler  to  throw  all  the  wat^r  into  the  main  channel. 

HUttt  Defeat  and  C«/-0/f.— There  is  plenty  of  water  in  the  regular  channel  following 
the  bend.  The  cut-oft*  is  300  fe.et  long,  across  the  neck  ;  could  be  miwle  the  main  chan- 
nel by  exc^&vatiug,  and  cleaning  out  the  snags.    There  is  15  iuches  depth  in  the  cut-off 
at  low  wat<'*r* 

CHafalara  Chute,  two  miles  above  the  month.  This  cut-off  is  1(K)  feet  wide,  and  500 
feH  longi^and  has  12  inches  dejith  at  h)W  water.  The  distance  around  the  bend  is  half 
a  niik? ;  excavating  the  gravel  and  a  brush-dam  would  make  the  chute  the  main  channel. 
The  curreut  in  the  pools  is  very  slight,  aud  varies  between  one  and  a  hall  and  two  miles 
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running  between  gravel  ban,  the  main  channel  being  60  feet  wide,  with  12  inches  of 
water. 

One  mile  below  the  mouth  of  Caddo  Creek,  a  flat  shoal,  2,000  feet  long,  extending OTor 
the  whole  width  of  the  river,  has  from  6  to  18  inchoa  depth. 

Three  miles  alK>ve  Arkadelphia,  at  the  foot  of  Osboni  Eddy,  several  flat,  marshy 
islands,  covored  with  willows  and  birch,  extend  half  a  mile  in  lenjo^th  between  the  left 
shore  and  the  main  channel.  The  channel  on  these  shoals,  called  OslKirn's  Shoals,  is  at 
the  upper  end  lUO  and  at  the  lower  end  200  feet  wide,  and  from  18  to  24  inches  deep. 

CIIAIIACTKR  OF  THE   BANKS  AND  BIVKR-BED. 

The  bottom  of  the  river-be<l  consiRts  of  jjrnvol  throughout  this  portion  of  the  river. 
The  bed  i8  oovertMl  with  bcmldei-H,  many  of  which  are  very  large. 

The  bunks  along  the  bottom  lundn  arc  from  15  to  25  feet  high,  firm,  and  not  subject 
to  caving.  Whore  the  high  iii»land8  strike  the  river,  the  lowest  strata  of  the  blafis 
expose  rocky  Iwlges,  which  crop  out  frequently  and  form,  at  times,  part  of  the  river- 
bed. The  upper  layers  are  generally  com]»os<>d  of  a  stiff'  retl  or  blue  clay,  mixed  with 
sand.  Overliangiug  trees  are  found  all  along  the  river,  and  snags  and  sanken  logs 
abound  on  all  the  shoals. 

The  bottom-lands  are  subject  to  overflow  in  high  water,  from  2  to  10  feet-,  and  are 
'mostly  covered  with  heavy  timber  and  dense  cane-brakes.  There  are  but  few  tracts 
of  cleared  land  in  the  immediate  neighborhood  of  the  river.  The  high  uplands,  con- 
sisting f)rincipally  of  sandy  soil,  are  not  very  productive,  and  mostly  covered  with 
pine  forests. 

niGH  WATER. 

High  water  is  caused  only  by  rains  in  the  mountain  region  ;  snch  a  rise,  property 
calle^l  a  freshet,  appears  very  suddenly,  the  stream  sometimes  rising  within  twelve 
hours  from  15  to  20  feet,  and  lowering  as  many  feet  in  twenty-four  hours  after  the 
rain  ceasi^s.  Tlie^e  freshets  have  a  very  rapid  cun*ent,  as  iiidicate<l  by  the  large  gravel 
bars,  and  by  the  immense  amount  of  drift-wood  which  is  deposited  in  the  woods.  The 
current,  in  such  cases,  cuts  across  the  necks  of  tlie  crooked  bends,  leaving  the  river- 
bed entirely  ;  the  result  is  fre(|nent  changes  of  the  channel  after  high  water,  the  flood 
cnrr>  Mig  away  gravel  bars  and  depositing  the  same  in  other  places. 

'i'lj'.'  ra]udity  of  the  currtuit  at  high  water  is  such  that  boats,  otherwise  adapted  for 
the  TiaWgation  of  the  stream,  could  not  stem  it ;  the  small  extent  t-o  which  the  country 
it>  cultivated  and  the  general  scarcity  of  water  in  the  stream  do  not  justify  any  expend- 
iture of  money  in  attempting  to  improve  this  section ;  consequently,  no  estimate  has 
been  made  for  this  portion. 

Section  II. — Arkadelpkia  to  Camden ^  distance  seventy-ttix  miles. 

Arkadelphia  is  the  head  of  steamboat  navigation,  which  is  carried  on  daring  the 
winter  season  between  this  port  aud  Camden.  Light  draught-boats  run  generally  from 
December  to  the  month  of  June.  The  river,  having  fairly  entered  the  bottom-lands, 
changes  its  character,  and  although  there  arc  still  many  shoals,  yet  these  places  do  not 
cover  as  much  space  as  in  the  section  above,  there  being,  on  an  average,  a  wider  chan- 
nel and  more  water. 

The  following  table  will  exhibit  the  most  prominent  shoals,  giving  the  names,  the 
location,  dimensions,  and  propositions  for  im])roving  each  of  them  by  the  method  of 
excavating  and  deepening  the  shallowest  places  in  the  channel. 

Below  the  mouth  of  Little  Missouri  River — which  empties  into  Ouachita  River  forty- 
three  miles  below  Arkadelphia,  and  is  the  largest  tributary  on  the  right  shore — the 
shoals  diminish  in  number;  the  pools  between  them  are  long,  aud  on  an  average  500 
feet  wide,  and  at  low  water  5  feet  deep  and  over. 


BBPOST  OF  TEE  CHIEF  OF  ENGINEERS.  341 

I*  Mum*  Arlcad^phia  and  Ou  ntoutk  of  ike  LitlU  Sfunouri  Biuer, 

>1 


SltoaU  below  tlu  mouth  of  LUtlt  J/iMOuri  Biver. 


£xe*TktlDgQiicl<Ieepeiiiiig  thechnniiel  on  the  shoals  voald  be  of  great  benefit  to  tbe 
naTif^tion,  but  it  is  n<it  abiuilutely  uccpstiiiry  to  do  this. 

Tbe  gnmteHt  and  mont  dangerous  oUstniotion  to  tbe  navigation  ronsiitts  of  leaning 
timber  and  tb«  creat  nnoiber  of  logs  and  bdiwh  lying  in  tbe  channel.  Tbe  aggreicatA 
nnnibernf  trees  in  thin  is  1^,475,  two-tbirds  of  wliii;h  belong  to  the  Hi>eci<»f  of  tvillow 
Mid  bireh,  ftod  ore  lena  than  one  foot  iu  iliametor.  The  snags  and  logs  are  1,053  im 
DDinber. 

CniRACTER    OV  TIIE   ADJOIN' 


The  river  follon's,  between  the  tmi  ports,  a  very  winding  course,  anil  llnn-s  almost  - 
entirely  tliroiiKb  buttnm  lauds.  Tbe  biwli  iiplaiuls,  touching  tlie  river  ut  Ailcadelpbio, 
recede  (h>ni  tbe  sirenin.  and  strike  llie  B]iuie  again  for  the  limt  time,  thirty-two  miles 
Iwlow  that  city,  at  idttle  Hill,  a  blufl'  about  half  a  luile  loui;. 
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timber,  and  an  estilnate  was  given  of  the  cost  of  their  removal,  amount- 
ing to  §23,0(K).     . 

The  act  of  Congress  approved  March  3,  1871,  made  an  appropriation 
"For  the  improvement  of  the  Little  Missouri  Kiver  in  Arkansas," 
$10,000. 

As  soon  as  practicable  after  the  passage  of  the  appropriation,  a  suit- 
able flat-boat  was  piocured  and  tftted  with  all  the  necessary  appliances 
for  removing  snags  from  the  bed  of  the  stream  and  cutting  timber  from 
its  banks.  « 

The  appropriation  being  less  than  half  of  the  estimated  cost  of  remov- 
ing all  the  obstructions  which  existed,  the  question  was  presented,  what 
is  the  best  way  to  expend  the  means  which  are  available!  If  we  should 
attemi)t  to  do  thorough  work  and  remove  all  obstructions,  only  a  por- 
tion of  the  stream  would  be  passed  over,  and  while  the  remaining  portion 
remained  untouched,  the  benefit  to  commerce  would  be  little  or  nothing; 
on  the  other  hand,  if  the  worst  obstructions  could  be  removed  from  the 
wiiole  length  of  the  stream,  this  improvement,  though  not  what  it  should 
be,  would  still  be  decided  and  avaihible;  and  should  Congress  fail  to 
make  an  additional  ai)proi)riation,  the  work  done  would  not  be  lost. 
These  c«)usiderations  have  caused  me  to  aim  to  have  the  whole  stream 
passed  over,  which,  it  is  believed,  we  will  be  able  to  do,  and  from  the 
reports  received  from  the  party,  I  am  convinced  that  the  aid  to  commerce 
will  be  very  decided ;  still  jthere  will  remain  nmny  obstructions  which 
should  be  removed,  and  1  propose  to  retain  the  outtlt  in  hopes  that  Con- 
gi'ess  at  its  next  session  will  nmke  an  additional  appropriation  for  the 
pui'pose  of  completing  the  improvement  in  the  manner  contemplated  in 
the  original  report. 

A  report  of  the  amount  of  work  done  cannot  be  made  now,  but  will  be 
submitted  hereafter. 

The  original  estimate  for  the  improvement  of  the  Little  Missouri 

Kiver  in  Arkansas  was $23, 000 

Amount  appropriated 10, 000 


Leaving  to  complete  the  work  yet  to  be  apppropriated 13, 000 

llespectftillv  submitted. 

W.  F.  RxVYNOLDS, 
Lieutenant  Colonel^  Corps  of  Engineers. 

Brigadier  General  A.  A.  ITumpiireys, 

Chief  of  Engineers^  U.  JS.  A.,  Washington,  D.  G. 


10. 

Office  Western  Ktver  Improvement, 

8t.  LoiiiSj  Missouri,  Ftbruary  11,  1871. 

General:  The  report  on  "Petit  Jean  Kiver,"  which  is  forwarded 
herewith,  shows  that  stream  to  be  so  obstnicted  by  drift-wood  and 
leaning  trees  upon  the  banks  as  to  render  its  inquovement  a  formidable 
undertaking  when  the  importance  of  the  stream  and  the  amount  of 
commerce  is  considered. 

The  improvement  of  the  lower  portion  of  the  river,  w  ithout  removing 
the  logs  in  the  u])per  portion,  could  be  of  little  permanent  benefit,  as 
the  drift  wood  left  remaining  would  probably  float  down,  and  again 
obstruct  the  navigation. 
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That  tlie  navigation  conld  be  improved  in  the  way  proposed,  and  for 
tbe  amount  of  tlie  estimate,  (¥f>8,4U0,)  E  have  no  reiison  to  doubt;  but 
whether  the  necessities  of  the  cose  call  for  audi  an  exi>eiiditui'e,  is,  in 
vy  opinion,  s  question  vhich,  to  say  the  least,  is  debatable. 
Very  rea[)ectfully, 

_  \V.  F.  KATNOLDS, 
Lieutenant  'Colonel,  Corps  of  Ungineera. 
Brigadier  General  A.  A.  Himi-HRKYS, 

Chief  of  £iiffineerSf  U.  S.  A.,  Washington,  D.  C. 


St.  Louis,  Misaouhi,  F^uaiy  d,  1371. 

Sir:  1  linve  tbe  tionoT  tn  submit  herewith  my  report  od  the  Hxaniiiialiuu  of  "Petit 
Jean  Kivcr,"  in  the  State  of  Arliaiisas. 

Tlie  river  risen  in  the  western  part  of  Scott  Connty.  enters  Sebastian  Connty  aa  a 
atnall  oreek,  and  tnruiug  westward  traversBS  Scott  and  Yell  cunntiea  in  a  very  winding 
courw,  and  empties  into  Arkansas  Kivei  nixtevn  luiles  sboTo  Luwinbnrg.  Tlie  tribu- 
taries of  the  Petit  Jeau  are  ainiill  mountain  streams,  rising  in  the  nint^  of  Petit 
Jean  Mouutaina  and  its  spnnj,  ami  are  very  short;  the  principal  of  whieh  are  Sngar 
Creek  and  Duteh  Civek  atrave  Duuville,  auil  Kuau  Crc<^  twenty-one  miles  above  the 
moutb  uf  the  river. 

From  the  fai^t  tliat  a  small  stuntnbont  onco  reached  Danville,  this  [ihice  is  regarded 
M  tbe  bead  of  nuvigutiou  on  the  river.  Tlie  diHtaiiee  from  Danville  to  the  mouth  is 
■eventy-eiglit  iiiiles^ 

Ftuo)  Danville  to  Rocky  Crossing,  thirty-seven  miles  by  water,  the  river  is  a  wild 


_.    .         The  channel  in  the  poota  is  fnim  50  to  lUO  feet  wide,  and  hail,  e 
tb«  exaniiiiutiui],  from  three  tu  eight  feet  deptli  and  over.    Those  li<:iires,  uo  doubt, 
-woiild  be  letwunod  considerably  if  the  water  eniild  lluw  without  obstruction.   . 
The  following  is  a  table  of  the  most  proiuiuent  shuala: 


two  are,  reaiiectlvely,  70  and  IW  feet  long. 
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From  Rocky  Crowing  to  "Dardanelle,  or  Hot  Spring  Crossing,"  a  distance  of  five 
miles,  the  river  in  very  narrow,  the  width  between  banks  ranging  from  75  to  125  feet. 
Tlte  channel  width,  in  this  part,  varies  between  20  and  50  feet  at  low  water,  and  has 
fVora  15  inches  to  5  feet  deptn. 

From  three  miles  below  Dardanelle  Crossing  to  the  month  of  the  river,  the  stage  of 
wat<;r  was  controlled  by  that  existing  in  the  Arkansas  River,  which  I  afterward 
learned  in  Lewisburg  was,  at  that  time,  7  feet  above  its  lowest  stage. 

From  the  sonndings  taken  while  pnrsning  the  examination,  it  appears  that  the 
lowest  depth  noted  was  S  feet;  hence  at  low  water  there  are  a  few  places  with  but  12 
inches  depth.  These  are,  respectively,  twelve,  fifteen,  eighteen  and  one-half,  twenty- 
three,  and  thirty  miles  below  Rocky  Crossing,  ami  are  merely  fiat  bars  extending  over 
the  whole  width  of  the  river,  and  varying  in  length  from  100  to  250  feet.  The  width 
of  the  river  from  Dardanelle  Crossing  to  the  month  ranges  from  150  to  ^0  feet  between 
banks;  the  channel  width  from  75  to  150  feet. 

There  is  hardly  any  current  in  the  pools,  while  on  the  shoals  it  is  very  rapid. 

CHARACTER  OF  TIIE  ADJACENT  COUNTRY. 

From  Danville  to  the  month  the  river  flows  almost  entirely  throngh  bottom  lands, 
which  exhibit  two  t<?rnices  or  levels.  The  lower  terrace  is  exjiosed  to  inundation  and 
not  cultivated,  but  merely  used  as  a  stock  range.  The  upper  terrace  on  the  right 
bank  is  formed  by  the  hilly  uplands  and-  spurs  from  the  Petit  Jean  Monnt'Ains,  a  range 
which  runs  almost  due  east  between  Petit  Jean  and  Fourche  La  Fave  Creek  to  the 
boundary  line  between  Yell  and  Perry  counties,  turning  thence  northeast,  and  touches 
the  river  about  live  miles,  above  its  mouth,  and  follows  it  to  the  Junction  with  the 
Arkansas. 

The  height  of  this  range  is  about  1,200  feet  above  the  level  of  the  Arkansas  River, 
The  de^clivities  are  very  steep;  the  barren  rocks  crop  out  everywhere  and  form  pic- 
tnres({ne  scenes  in  connection  with  the  tine  ])ine  forests,  which  cover  the  mountains 
over  the  entire  slope.  The  spurs  run  out  toward  the  river  in  very  broad  ridges,  dividing 
small  water-coui"8es. 

These  ridges  are  covered  with  valnable  tiniber,  exhibiting  a  great  variety  of  oaks, 
chestnnt,  and  blackjtick,  and  wherever  the  latter  species  is  abundant  it  indicates 
goo<l,  rich  land.  Between  Danville  and  Rocky  Crossing  there  aro  only  five  points 
where  the  high  upland  t^irraces  come  in  contact  with  the  river,  which,  aft'Or  meeting 
with  the  blutf,  turns  back  t^o  the  low  grounds  in  a  winding  course.  These  bluffs  are 
from  40  to  50  feet  high  above  low-water  mark.  On  the  left  bank  the  upper  terrace  is 
formed  of  h»ng  broad  ridges,  which  meet  the  river  shore  only  in  two  places. 

Twelve  miles  above  the  mouth  the  lands  through  which  the  river  fiows  partake  of 
the  character  of  the  land  bordering  the  Arkansas  River,  c(msist  of  rich  alluvial  soil, 
and  although  inundated  during  extreme  high  wat«r  are  cultivated  to  a  great  extent, 
'he  same  is  the  case  on  the  right  bank,  between  the  mountains  and  the  river,  yet 
8i<le  is,  «»u  account  of  the  more  sandy  S(»il,  not  as  productive  as  the  former. 
{iJJ^^^baiiks  are  from  10  to  20  feet  high  above  h>w  water,  and  not  subject  to  caving. 
Th^^tiff^*"^^'^^**''  8e«'»»<>ns»  that  is,  both  from  a  head-rise  as  also  from  the  backwat>er 
During  fWfitJf*'^''  River,  the  low  bottom  lands  are  overflowed  from  '^  to  10  feet;  dense 
of  the  Ark!S||^^swami»s  are  the  main  features  of  the  bottom  lands,  which  are  iut«r- 
cane-brakes  aiu^^ind  bayous.     These  sloughs  running  across  the  necks  of  the  l>ends 
sect^-'d  by  sloughs^^gith  drift-wood,  indicating  that  the  rapid  current  of  the  stream 
are  generally  tilled  ^^^,  and  takes  a  straight  course  through  the  wcmmIs. 
then  leaves  the  river  b^^Ajng  from  a  head-rise  appears  very  suddenly,  but  never  lasts 
The  high  water  origiua^Lgr  known  at  Danville  wjis  28  feet  above  low  water,  reaching 
very  long;  the  highest  ^^"t^Nte  which  is  built  across  the  river. 

to  the  top  of  the  trestle-oruig^^ljj^^.jj  navigation  could  depend  is  the  backwater  from 
The  only  stage  of  water  ^"y^«T  keeps  up;  the  last  rise  of  7  feet  barked  up  thirty- 
Arkansas  River,  as  long  as  t  Vijj  r^quiry  j^  f^^^^  ^yf  15  f^.^.^  j^  Arkansas  River  to  give 
three  miles  from  the  »"*^"^"; .  "  ^  Vl  a  rise  of  35  feet  to  have  2  feet  wat<^r  at  Danville. 
2  feet  depth  at  Rocky  '^^^^f;"*^'  *  «ansas  River  during  the  vear— the  tirat  in  January 
Generally,threeflood8  0ccurinAi    j^^j^^^^^^^  the  third  in  November;  the  highest  is 

or  February,  ^^^'^;^V*"^\Vi«  called  the  "big  or  ml  rise."    The  stage  of  water  in 
that  of  June  and  J "}.y r  *"^^e  low-wat^^r  mark ;  in  the  year  1844  the  rise  was  45  feet, 

OBOTRUCTION8  TO  NAVIGATION-IMPROVEMENTS  AND  COST  TUEREOF. 

1  •«•       od  in  the  river  beoa^ready  mentioned,  the  obstructions  to  navi- 

iratlon  consist  of  ^^a^l^g^'^^tvi^f  the  O^ire  course  of  the  river,  on  both  banks,  and 

where  tlB  river  is  very  narrow,  their  branches  meet 


grow  from  low- water  edge  up; 
above. 
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From  Danville  to  Rocky  Cmesing  there  are  24,028  trees  and  478  snags;  about  half  of 
the  nomber  of  trees  are  below  one  foot  in  diameter,  and  belong  mostly  to  the  species 
of  willow  and  birch,  with  some  sycamore,  elm,  and  gum  trees. 

From  Rocky  Crossing  to  the  mouth  there  are  36,197  trees  and  643  snags. 

In  clearing  the  river  of  obstructions,  it  will  be  necessary  not  only  to  fell  these 
leaning  trees,  but  also  to  haul  them  up  on  the  banks  for  some  distance,  as  the  width* 
between  J^anks  is  very  small,  and  the  trees,  otherwise,  would  be  apt  to  roll  into  the 
channel,  and  choke  it  up  again. 

To  carry  out  the  improvements,  the  same  plan  is  proposed  as  in  the  case  of  Ouachita 
Kiver — ^by  employing  a  force  of  one  mate  and  twenty  wood-choppers  in  cutting  timber, 
haaling  out,  and  depositing  the  pieces  on  the  bank.  The  average  day's  work  will  be 
100  trees  removed ;  snags  can  be  cut  down  to  low-water  mark  at  the  rate  of  15  per  day. 

The  section  from  Danville  to  Rocky  Crossing  would  thus  require  273  working  days 
for  cutting  timber  and  snags. 

The  only  way  to  ^et  rid  of  the  drift-piles  is  to  set  them  on  fire  when  they  are  dry: 
and  when  the  river  is  very  low,  the  debris  that  will  not  burn  will  have  to  be  removed 
by  hauling  them  out  on  the  banks.  It  is  not  easy  to  calculate  how  much  of  this  ddbris 
will  remam,  or  how  long  it  will  take  to  remove  it. 

From  Rocky  Crossing  to  the  mouth  the  leaning  timber  is  mostly  small  birch  and 
willows,  half  of  which  measuring  not  more  than  6  inches  in  diameter,  and  can  be  dis- 
posed of  at  the  rate  of  150  per  day,  and  the  snags,  as  in  the  former  section,  at  the  rate 
of  15  per  day;  this  will  require  286  working  days. 

COST. 

Building  flat-boat  to  carry  Qamp  outfit $500  00 

Working  tools  and  rigging 2,000  00 

Fifty  per  cent,  for  repair  of  tools - 1,000  00 

Tot«l % 3,500  00 


1st  section:  ' 

273  working  days,  at  25  days  per  month,  will  be  11  months;  wages  of  mate 

and  crew,  at  12,100  per  month,  for  11  months J23,100  00 

Thirty  per  cent,  of  this  sum  for  contingencies,  on  account  of  drift-piles 6, 930  00 

Total 30,030  00 


2d  section — ^from  Rocky  Crossing  to  the  month : 

286  working  days  will  give,  as  above  computed,  11^  months,  at  $2,100  per 

month,  for  wages  of  mate  and  crew $24,1.50  00 

Fifteen  percent,  of  this  sum  for  contingencies 3,622  00 

Total 27,772  00 

RECAPITULATION  OF  COST. 

Salary  of  supervising  engineer  for  12  months $3,600  00 

BcM&t  and  working  tools  for  Section  I 3,500  00 

Boat  and  working  tools  for  Section  II 3,  500  00 

CostofSection  I .30,030  00 

Cost  of  Section  II 27,772  00 

Total 68,402  00 


OENEBAL  REMARKS. 

Danville,  the  county  scat  of  Yell  County,  is  a  small  village,  with  a  population  of 
about  three  hundred  souls,  and  is  altogether  insignificant,  having  no  commerce  npr 
trade.  The  produce  of  the  country  consists  chiefly  of  cotton  and  com,  which  is  hauled 
in  wagons  to  Dardanelle,  the  next  shipping  point  on  Arkansas  River,  a  distance  of 
twenty-two  miles.  The  most  productive  land  lies  between  Danville  and  the  Arkansas 
River,  on  the  broad  ridges  projecting  from  the  Magazine  Mountain,  but  even  there  the 
.country  is  very  thinly  settled ;  south  of  Petit  Jean  River  the  high  mountain  range  is 
not  fit  for  cultivation,  and  is  only  valuable  for  its  extensive  pineries.  Only  a  few 
farms  are  scattered  along  the  right  bank,  between  the  river  and  the  mountains ;  those 
farms  situated  between  the  Petit  Jecm  and  Arkansas  Rivers  are  almost  as  near  to  the 
Arkansas  as  to  the  former. 

23  B 
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ranning  between  gravel  bars,  tbe  main  channel  being  60  feet  wide,  with  12  inches  of 
water. 

One  mile  bolow  the  mouth  of  Caddo  Creek,  a  flat  shoal,  2,000  feet  long,  extendingOTer 
the  whole  widtli  of  the  river,  has  from  6  to  18  inches  depth. 

Three  miles  above  Arkadeljjhia,  at  the  foot  of  Osbom  Eddy,  several  flat,  marshy 
islands,  covered  with  willows  and  birch,  extend  half  a  mile  in  length  between  tbe  left 
shore  and  the  main  channel.  Tbe  channel  on  these  shoals,  called  Osboro's  Shoals,  is  at 
the  upper  end  100  and  at  the  lower  end  200  feet  wide,  and  from  18  to  24  inohes  deep. 

CHARACTER  OF  THE  BANKS  AND  BIVER-BED. 

The  bottom  of  tlie  river-be<l  consists  of  gravel  throughout  this  portion  of  the  river. 
The  bed  is  covered  with  boulders,  many  of  which  are  very  large. 

The  banks  along  the  bottom  lands  are  from  15  to  25  feet  high,  firm,  and  not  subject 
to  caving.  Where  the  bigh  njilands  strike  the  river,  the  lowest  strata  of  the  blnfib 
expose  rocky  le<lge8,  which  crop  out  frequently  and  form,  at  times,  part  of  the  river- 
bed. The  upper  layers  are  generally  composed  of  a  stift'  red  or  blue  clay,  mixed  with 
Band.  Overhanging  trees  are  found  all  along  the  river,  and  snags  and  sunken  logs 
abound  on  all  the  snoals. 

The  bottom-lands  are  subject  to  overflow  in  high  water,  from  2  to  10  feet,  and  are 
"mostly  covered  with  heavy  timber  and  dense  cane-brakes.  Tliere  are  but  few  tracts 
of  cleared  laud  in  the  immediate  neighborhood  of  the  river.  Tbe  bigh  uplands,  con- 
sisting principally  of  sandy  soil,  are  not  very  productive,  and  mostly  covered  with 
pine  forests. 

HIGH   WATER. 

High  water  is  caused  only  by  rains  in  the  mountain  region  ;  such  a  rise,  properly 
called  a  freshet,  appears  very  suddenly,  the  stream  sometimes  rising  within  twelve 
honrs  from  15  to  20  feet,  and  lowering  as  many  feet  in  twenty-four  hours  after  the 
rain  ceases.  These  freshets  have  a  very  rapid  cun'ont,  as  indicated  by  the  large  gravel 
bars,  and  by  the  immense  amount  of  drift-wood  which  is  deposite<l  in  the  woods.  The 
current,  in  such  cases,  cut*  across  the  necks  of  the  crooked  bends,  leaving  the  river- 
bed entirely  ;  the  result  is  frequent  chang«*s  of  the  channel  after  high  water,  the  flood 
<5arr\  iiig  away  gravel  bars  and  depositing  the  same  in  other  places. 

Tij"  rapidity  of  the  current  at  high  water  is  such  that  boats,  otherwise  adapted  for 
the  navigation  of  the  stream,  could  not  stem  it ;  the  small  extent  to  which  the  country 
is  cultivated  and  the  general  scarcity  of  water  in  the  stream  do  not  justify  any  expend- 
iture of  money  in  attempting  to  improve  this  section ;  consequently,  no  estimate  has 
been  made  for  this  portion. 

Section  II. — Arkadelphia  to  Canxden^  distance  seventy-six  miles. 

Arkadelphia  is  the  head  of  steamboat  navigation,  which  is  carried  on  during  the 
winter  season  between  this  port  and  Camden.  Light  draught-boats  run  generally  from 
December  to  the  month  of  June.  The  river,  having  fairly  entered  the  bottom-lands, 
changes  its  character,  and  although  there  arc  still  many  shoals,  yet  these  places  do  not 
cover  as  nmch  space  as  in  the  section  above,  there  being,  on  au  average,  a  wider  chan- 
nel and  more  water. 

The  following  table  will  exhibit  the  most  prominent  shoals,  giving  the  names,  the 
location,  dimensions,  and  propositions  for  improving  each  of  them  by  the  method  of 
excavating  and  deepening  the  shallowest  places  in  the  channel. 

Below  the  mouth  of  Little  Missouri  River — which  empties  into  Ouachita  River  forty- 
three  miles  below  Arkadelphia,  and  is  the  largest  tributary  on  the  right  shore — the 
shoals  diminish  in  number;  the  pools  between  them  are  long,  and  on  au  average  500 
feet  wide,  and  at  low  water  5  feet  deep  aud  over. 
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ShoaU  kfuMii  Arkad^Ua  and  the  mouth  qf  the  LitlU  Minouri  Biver. 


Shoalt  beloa  Iht  numlh  o/Liltlt  itliaouri  Birtr, 


EscAVaiing  anil  fiaejti'aing  l.hecbaiine]  on  the  shoals  wonlilbe  of  great  benefit  to  the 
Dftvigatioii,  but  it  is  not  abaolntely  iiccosaary  to  (to  tliia. 

Tbe  greatvFtt  and  luoxt  tlangerona  obstruction  to  the  navigation  consintB  of  Icaoing 
timber  aD<l  the  irreat  number  of  Ioks  aud  BDai;ti  lying  in  the  chaniiel.  Tlie  aggregati 
namber  of  trt>i's  in  t)ii»  is  1^,475,  two-tbirda  of  wbicli  belong  lo  the  sjiecivi'of  willow 
kud  birch,  and  are  less  than  one  foot  iu  diameter.  The  snaga  and  logs  are  1,0!>3  in 
number. 

ciurjicter  of  tiix  AiMoiNi>'a  coustby. 


The  river  follows,  between  tbe  two  portB,  a  vtry  ivinding  conrse,  anil  flows  almost  ■ 
entirely  throngb  bcittoin  lands.  Tbe  lii^'h  nplutiils,  tuuehinf;  the  rivei  at  Arkaik'li>bia, 
ircede  from  the  stn-ain.  and  strike  tbe  same  iigiiiii  for  tho  tirst  time,  Ihirty'two  miles 
ImIow  that  citf ,  at  Little  Hill,  a  blult'  about  half  a  mile  long. 
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Tate'8  Blnff,  forty-three  miles  below,  is  the  next  high  ground.  These  blaffs  are  200 
feet  hijjli,  niul  strike  sontheaAt  for  two  miles,  where  they  touch  the  river  again  at  a 
single  point,  tinning  then  southwest,  and  after  mei'ting  with  the  river  shore  once 
more,  at  Boiling  Pot  Rock,  recede  from  the  river  entirely,  and  are  not  in  sight  again 
until  two  miles  above  Camden. 

The  air  line  from  Tate's  Bluff  to  Boiling  Pot  is  four  miles,  while  tlie  distance  by  river 
is  not  ouite  trn  inilrs. 

On  the  left  shore  only  one  place  is  above  overflow,  "\iz,  Manchester  Landing, 
eleven  miles  below  Arkadelphia;  tlie  bluff  which  runs  alongside  the  shore  for  a  mil© 
is  about  40  f«'«t  high.  Although  tht»  bottom  lauds  are  submerged  during  the  high- wa- 
ter season,  yrt  there  are  a  great  many  farms  on  both  banks  of  the  river,  situated 
mainly  on  phices  where  the  lands  are  a  few  feet  above  the  overtlo\\'  of  the  regular 
high-water  season.  These  farms  are  only  inundated  at  extreme  high  water,  which 
generally  recedes  into  the  proper  river  l»ed  withiu  tv;o  or  three  weeks.  They  are  cul- 
tivated mo*<tly  in  cotton,  and  partly  in  corn,  and  produce  over  one  bale  of  cotton  and 
70  to  HO  bushels  of  com  to  the  acre.  The  rest  of  the  bottom  laud  is  covered  with 
dense  eane-brakes  and  valuable  timber.  The  extreme  low  places  are  cypress  swamps 
intersected  by  lagoons  and  bayous.  The  banks  are  from  20  to  25  feet  above  low  water; 
the  lowest  strata  are  generally  clay,  and  not  subject  to  caving. 

The  bottom  of  the  river  bed  isgravel  (ui  the  shoals,  and  mud  in  the  poola.  The 
high- water  season  sets  in  generally  about  the  1st  of  December.  Frequent  rains  in  this 
latitude  serve  to  maintain  a  fair*  stage  of  water  during  the  winter  season,  until  the 
spring  fresliets  make  their  appeanuice  and  overflow  the  bottom  lauds.  L#ow-water 
stage  takes  ]daee  by  the  middle  of  June,  gradually  getting  down  to  the  lowest  stage  in 
August  and  Sej>t ember,  at  which  stage  it  remains  until  the  rainy  seastm  sets  in  again,  with 
the  exception  of  a  temi)orary  rise  of  a  few  feet  causi^  by  rain-storms,  which,  however, 
disa]>pear  very  (piickly.  Hence,  navigation  can  be  earned  on  only  during  the  winter 
season.  • 

From  the  nature  and  peculiar  character  of  the  stream  it  is  evident  that  the  manner 
of  improvement  will  be  diflerent  from  what  it  is  in  the  large  western  rivers,  but  as  it 
will  be  similar  to  that  of  the  lower  river  I  will  submit  a  plan  for  doing  the  work  at  the 
end  of  this  report. 

SKcmoN  III. — Camden  to  ihe  Siati*  line;  distance^  one  ftundred  and  thirty  miles. 

From  Camden  to  the  State  line,  between  Arkansas  and  Louisiana,  the  river  flows 
almost  entirely  through  bottom  lands  which  are  subject  to  overflow. 

The  course  of  the  river  is  very  crooked.  The  width  between  banks  changes 
frequently.  From  Camden  to  Marie  Saline  Landing,  it  vari<vs  from  3(.H)  to  r>00  feet, 
and  in  many  jilaces  narrows  to  250  feet  between  banks ;  so  that  the  larger  boat« 
And  it  dittienlt  to  turn  around.  Thence  to  the  State  Line,  the  average  width  between 
banks  is  (>00  f««et ;  at  a  medium  stage  of  water  there  is  jdenty  of  rooni  in  the  |mx>1s  for 
boats  to  run  :  at  low  water  the  channel  width  varies  between  100  and  500  feet.  There 
are  comparatively  few  shoals  in  this  wctiou  of  the  river.    They  are  as  follows: 


Names. 


Hotchor'8  SboiilH 

Yt-agei's  Ti.wlH«ad  Shoals — 

Lon^i  l*^»int  vShoiil 

Spcxui  Ciniip  Sliouls 

Bullalo  Flats 


Haydee  Slioals 

Slim  iNlaiiil  ShoalH. 
EiitorpritM*  Shoals.. 

Franklin  Sil^als 

Borneo  Slioals 

Jack's  Inlanil 

Pine  Praiiio 

Paraj;ytli« , 


B 

o 


X 


MilfJt. 
4 

7i 
la 
19 
23 

37.^ 

51 
55 
71 
80 
85 
89 


es 

c 


a 


Channel  at  low 
water. 


Be  marks. 


Feet, 

Feet. 

Inchest. 

3(K) 

45 

15 

ii."i() 

46 

IS 

'245 

40 

i2 

50() 

55 

IS 

i  uiilu 

15 

400 

50 

20 

54K) 

$3 

15 

4.'>0 

GO 

15 

3.'.() 

45 

IH 

GOO 

50 

15 

7(M) 

45 

15 

400 

55 

2-.J 

GOO 

90 

20 

Full  of  loj(8  on  the  bottom. 


A  flat  blind  bar  extends  over  the  whole 
width  of  the  river. 
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CHARACTER  OF  BANKS  AND  ADJACENT  LANDS. 

The  valley  of  Ouachita  has  two  t-erraces  or  levels.  The  upper  terrace  beinpj  secure 
apjainst  overflow,  is  geuerally  ciiltivat(5(l,  but,  on  account  ot*  the  sandy  soil,  not  very 
prcKiuotivc.  The  lower  or  true  bottoms,  bordering  the  river  shore,  are  exposed  to  inun- 
dation durinj(  hijyh- water  season  from  3  to  15  feet,  but  when  they  can  be  cultivated 
are  iumienst'ly  rich,  producing  annually  1)800  pounds  of  cotton  in  the  seed,  or  from 
70  to  b'O  bushels  of  corn,  per  acre. 

The  vegetation  in  the  bottom  is  very  rich  and  luxuriant,  and  among  the  timber  is 
found  the  red  and  pin-oak  swamp,  chestnut-oak  swamp,  white  oak,  and  even  the  beech, 
all  of  which  attain  a  large  size.  On  the  uplaiul  the  beech  flourishes,  attaining  remark- 
able dimensions.  When  sandy  soil  is  prevalent  it  is  characterized  by  a  luxuriant 
growth  of  pine,  which  grows  also  upon  the  alluvial  sandy  deposits  of  the  river,  even 
to  the  swampy  banks.  On  the  dry  uplands  there  are  also  seen  white  and  black  oak  in 
abundance,  and  of  tine  growth.  On  the  left  bank  there  is  not  a  place  in  the  immediate 
neighlKirhood  of  the  river  secure  against  overflow. 

On  the  right  bank,  the  uplands  strike  the  river  at  the  following  points,  forming 
bluifs  generally  covered  by  a  rich  growth  of  pine  timber.    These  places  are: 
French  Port^  fourteen  miles  below  Canulen,  15  feet  above  overtiow. 
Wanm^H  Hilh,  twenty  miles  below  Camden,  30  feet  above  overflow. 
Beech  liilhj  twenty-live  miles  below  Camden,  30  feet  above  oveillow. 
These  hills  incline  toward  the  shore  at  an  angle  of  from  25°  to  35'-\  are  remarkable 
for  fine  growth  of  bet^ch  trees,  and  recede  at  Newport  Landing,  whi<di  is  built  on  the 
lower  end  of  this  jmrtion  of  the  line  of  bluifs  into  the  interior  of  the  country. 

Millars  Bluff,  thirty-four  miles  below  Camden,  50  feet  above  overflow,  running  along 
the  river  sIkh'h  2,000  feet,  and  covered  with  pine  timber. 

El  Dorado  Laudimj. — The  hills  are  half  a  mile  back  from  the  shore,  and  bear  the  same 
character  as  above. 
Champagnoh  Lauding,  fifty  miles  below  Camden,  bluff"  125  feet  high. 
Uilminf/ton,  sixty-four  miles  below  Camden,  100  feet  high. 

Pigeon  Hill,  seventy-one  miles  below  Camden,  HO  feet  above  high-water  mark.  Pigeon 
Hill  is  the  last  place  where  the  high  uplands  touch  the  river  shore  ;  thence  to  the  State 
line  low,  nuirshy  lM)ttom  lands  constitute  the  main  features  of  the  country. 

There  are  several  landings  between  this  last-named  point  and  the  State  line  for  the 
convtMiience  of  the  trade  with  the  uplands  in  the  interior  of  the  country.  They  con- 
sist only  of  Avarehouses  built  on  stilts,  the  floors  of  which  are  fi-om  15  to  20  feet  above 
the  ground. 

From  the  Marie  Saline  Landing  to  the  State  line,  a  distance  of  twenty  miles,  the 
country  on  either  side  of  the  river  is  exjmsed  to  inundation  from  both  the  high  water 
of  Ouachita  Kiver  and  by  that  of  the  Mississippi  during  the  regular  overflow  season. 
At  Roland's  Raft,  a  landing  five  miles  above  the  State  line,  the  floor  of  the  warehouse 
is  16  feet  above  the  ground,  and  in  18157  the  water  stood  3  inches  deep  on  the  floor,  as 
I  was  informed  by  tlie  one  man  tending  th(^  warehcmse.  As  the  banks  here  are  about 
20  feet  above  l()w-water  mark  the  rise  would  be  about  35  feot. 

With  the  exception  of  the  few  landings,  there  is  no  sign  of  habitation  on  the  river 
bank;:.  Dense  cane-brakes,  cypress  swamps,  old  riverrarms  and  lagoons  are  the  i)riuci- 
pal  features  of  the  low  marshy  bottom. 

• 

THE  OBSTUUCTION8  TO  NAVIGATION, 

in  this  section  of  the  river,  consist  mainly  of  loaning  timber  and  snags.  The  leaning 
timber,  to  th(;  nund)er  of  32,r)90  trees,  grows  all  along  the  shore;  chiefly  large  willows 
and  birch,  with  some  sycamore  and  gum  trees.  On  account  of  the  narrowness  of  the 
river,  and  of  its  short  turns,  the  leaning  timber  is  a  great  impeiliment  to  navigation 
for  such  large  boats  as  are  used  to  ply  during  tlie  high-wattT  season  between  Camden 
and  New  Orleans.  Tlu;  high-water  channel  rims  v<'ry  close  to  the  "  points  "  in  the  short 
bends,  and  as  the  boat  has  to  "  pivot "  around  the  point,  her  chimneys,  rigging,  and 
upper  wood-work  are  always  liable  to  come  into  collision  with  this  leaning  timber. 

The  nuniher  of  siiags  seen  at  the  time  of  the  examination  is  3G5,  which  number,  I 
have  no  doubt,  would  be  three  times  as  high  had  the  stage  of  the  water  permitted  me 
to  count  all  those  lying  in  the  river.  Tlierefore,  I  do  not  consider  my  estimate  too 
high  when  I  place  the  number  of  snags  at  1,000. 

GENERAL  REMARKS. 

Tlie  most  ])rominent  shipping-points  on  the  river  in  the  State  of  Arkansas  are  Cam- 
den and  Arkadelphia. 

Arkadeljihia  commands  the  trade  of  a  part  of  Pike,  Clark,  Hot  Sprinjrs,  and  Dallas 
Counties,  which  depend  altogether  on  the  navigation  of  the  river  for  shipj)ing  otf  the 
produce,  ami  procuring  supplies.  As  the  time  for  navigating  the  river  sets  in,  when 
cotton,  the  main  staple  product  of  the  country,  is  getting  reudy  for  shipment,  it  is  cvi- 
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The  following  Bide  and  end  elevationB  will  illnitrate : 


ESTIUAT8  or  THB  COST  OP  WINO-DIMS, 

Mouth  of  rirer  to  3fadi»oa. 

Pile-driver,  delivered $2,500  00 

8,928  piles,  dcliToriMi,  at  (175 5, 124  00 

Driving  2,928  piles,  au  nvcTa);e  of  U  feet,  at  15  centa  per  foot 6, 14ti  aO 

33,(68  cubio  feet  hewn  timber,  delivered,  at  19  cents  per  foot 5,950  44 

Wa  boltB,  with  nut  and  washer,  4  leet  6  inchea,  by  IJ  iuohee,  =  31,140  pounds, 

atCJ  cents 2,101  95 

eOOponnda  wrouglil-iron  clampa,  at  61  cents 37  SO 

631  days' labor,  al  88  50 1,563  50 

118  days' labor,  at  $4  50 531  00 

3,535  cu);ic  yardB  fiUiog,  at  25  cents 883  50 

24,829  09 
J^aditon  to  WitUhurgk. 

3.799  piles  delivered,  at  Jl  75 |6,648  25 

Driving  3,790  piles,  an  average  of  14  ftvet,  at  15  cents  pet  foot 7,977  90 

41,444  cubic  feet  hewn  timber,  delivered,  at  18  cents 7, 459  92 

900  bolts,  with  nnt  and  washer,  4  feet  6  inches  by  It  inches,  =  40.500 

ponuds.at  (il  utnts 2,733  75 

BOO  pounds  wroiight-iron  clamps,  at  6i  centa 31  25 

726  days' labor,  at  1J2  50 1,815  00 

138  days' labor,  at  M  50 621  00 

4,4^  cubic  yards  filling,  at  25  cents 1,113  00 

28,400  07 
Tottd,  month  of  the  river  to  Wittabnrgh 53,229  76 
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At  present  a  steamer,  drawing  3  feet,  mns  to  Wittsbnrgb  eight  months  in  the  year. 
With  the  snags  out,  this  time  conld  be  increased,  and  a  boat  of  less  draught,  ample  for 
the  trade,  conld  use  the  river  at  least  ten  months  in  every  twelve. 
Very  respectfully,  your  obedient  servant, 

H.  L.  KOONS, 
*  Assistant  Civil  Engineer. 

Brigadier  General  W.  F.  Raynolds, 

Lieutenant  Colonel^  Corps  of  Engineers^  U,  8,  A. 


Office  Western  Eiyer  Improvements, 
1122  Fine  Street^  8t  LouiSy  Missouri^  October  14, 1871. 

General  :  I  have  the  honor  to  submit  my  annual  report  upon  the 
improvement  of  the  St.  Francis  Eiver  in  Arkansas. 

The  act  of  Congress  approved  March  3, 1871,  made  an  appropriation 
for  the  improvement  of  St.  Francis  Eiver  in  the  State  of  Arkansas,  of 
810.000. 

Tne  examination  made  last  season  showed  that  the  St.  Francis  is  a 
stream  of  sufficient  magnitude  in  ordinary  stages  of  water  to  float  one 
of  our  snag-boats,  and  I  have  recommended  that  the  appropriation 
should  be  expended  in  paying  the  running  expenses  of  one  of  our  boats 
while  engaged  in  removing  snags  and  other  obstructions  to  navigation. 
It  will  not  be  possible  to  detach  a  boat  for  this  purpose,  until  after  ope- 
rations under  the  appropriation  for  the  improvement  of  the  Mississippi, 
Missouri,  and  Arkansas  Eivers  shall  have  ended. 

The  lastr-named  appropriation  will  be  exhausted  by  about  the  1st  of 
January  next,  when,  if  no  other  appropriations  were  available,  the  snag- 
boats  would  have  to  be  laid  up.  Instead  of  doing  this,  the  Bureau  has 
approved  my  proposition  to  send  one  of  them  into  the  St.  Francis,  and 
to  employ  her  there  so  long  as  it  is  practicable  with  the  amount  appro- 
priated. 

One  of  the  snag-boats  can  be  profitably  employed  at  least  another 
season,  and  possibly  subsequently — for  two  months  in  removing  ob- 
structions from  the  St.  Francis,  and  it  would  be  much  better  to  do  so 
than  to  have  the  boats  doing  nothing,  as  has  been  the  case  half  of  each 
year.  I  therefore  recommend  that  an  appropriation  should  be  made  for 
that  purpose,  of  $10,000. 

Eespectfully  submitted. 

W.  F.  EAYI^OLDS, 
Lieutenant  Colonely  Corps  of  Engineers. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  United  States  Army^  Washington^  D,  C, 


19. 

Office  Western  Eiver  Improvement, 

8t  LouiSj  Missouri,  January  27, 1871. 

General  :  I  have  the  honor  to  forward  herewith  the  report  of  the 
examination  of  Little  Eed. Eiver,  Arkansas. 

The  whole  extent  of  the  navigable  portion  of  Little  Eed  Eiver  is  less 
than  fifty  miles.  The  upper  section  of  eighteen  miles,  extending  from 
Searcy  Landing  to  West  Point,  seems  to  be  little  more  than  a  rivulet, 
excepting  when  the  bed  of  the  stream  is  filled  with  the  back-water  from 
White  Eiver. 

At  such  times  the  removal  of  the  overhanging  trees  and  snags  from 
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this  section,  of  which  there  are  nearly  20  of  each  per  mile,  would  doubt- 
less aid  the  passage  of  the  boats  which  attempt  to  reach  Searcy  Landing. 

From  West  Point  to  the  mouth  of  the  stream,  the  depth  of  water  is 
two  feet  at  the  lowest  stage ;  distance,  thirty  miles.*  An  average  of 
nearly  twenty  snags,  and  more  than  two  hundred  overhanging  trees, 
were  counted  on  this  section  of  the  river. 

The  fact  stated  that,  the  commerce  of  this  stream  is  sufficient  to  induce 
the  comparatively  large  boats  running  on  White  Kiver  to  navigate  it 
whenever  it  is  practicable,  and  when  this  is  not  the  case,  that  a  small 
steamer  is  kept  to  ply  between  West  Point  and  the  mouth  of  the  river, 
shows  the  importance  of  the  interest  involved.  The  snag-boats  now  in 
use  having  been  built  for  service  on  larger  streams  are  not  such  as  will 
be  required  on  Little  Ked. 

Having  heretofore  estimated  for  the  construction  of  such  a  boat  as 
could  do  the  work,  the  cost  thereof  is  not  included  in  the  estimate  now 
presented. 

After  a  boat  suited  for  the  duty  is  procured^  the  estimated  cost  of  the 
required  improvements  are  as  follows : 

For  the  removal  of  snags  and  leaning  trees  between  Searcy 
Landing  and  West  Point;  two  mouths'  work  of  snag-boat,  at 
$5,000  per  month ..  $10,000 

Bemoval  of  snags  below  West  Point ;  four  months'  service  of 

snag-boat,  at  $5,000  per  month 20, 000 

Eemoving  6,200  trees  between  West  Point  and  mouth  of  stream,, 
at  50  cents  each ^ 3, 100 

Add  15  per  cent,  to  meet  the  cost  of  placing  snags  and  trees, 
after  removal,  out  of  the  reach  of  high  water 4, 965 

Total  estimate 38, 065 

Bespectfully  submitted. 

W.  F.  EAYNOLDS, 
Lieutenant  Colonely  Corps  of  Engineers^  U.  S.  A. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  UngineerSj  United  States  Arvm^  Washington^  D,  C. 


St.  Louis,  Missouri,  January  19, 1871. 

Sm :  I  most  respcctfuny  Biibmit  herewith  the  report  on  the  examination  of  Little 
Red  River,  in  Arkansas,  compiled  from  the  field-not«8  of  Captain  John  S.  Tennyaon. 
Little  Red  River  is  a  tributary  of  White  River,  and  empties  into  the  latter,  thirty  miles 
below  Augusta. 

Having  been  ordered,  at  that  time,  to  succeed  J^lr.  A.  Livermoro  in  charge  of  the  ex- 
amination of  rivers  in  the  State  of  Arkansas,  I  proceeded  to  Little  Red  River,  in  order 
to  meet  Captain  Tennyson  on  the  field  of  operations. 

By  doing  so,  I  had  the  opportunity  to  judge  of  the  condition  of  the  river  from  the 
mouth  upwards  to  West  Point  myself,  whereby  I  found  that  Captain  Tennyson^a  notes 
fully  coincided  with  my  own  observations.  The  examination  of  the  upper  part-,  that  is 
£rom  Searcy  Landing  to  West  Point,  was  made  by  Captain  Tennyson  alone,  who  had 
finished  the  same  before  my  arrival  on  the  river. 

Searcy  Landing  being  regarded  as  the  head  of  navigation  on  Little  Red  River,  the 
examination  of  this  stream  was  commenced  at  that  point  and  conduct«td  to  it«  moutb. 
The  river  can  be  divided  into  two  sections,  entirely  different  in  their  features,  and  they 
"will  be  therefore  treated  separately. 

The  upper  section  reaches  from  Searcy  Landing  to  West  Point,  eighteen  miles  ;  the 
lower,  m)m  that  place  to  the  mouth,  thirty  miles  m  length. 

Section  I. — Searcy  Landing  to  West  Point. 

The  bottom  of  the  river  from  the  upper  Searcy  Landing,  called  Merchants'  Landing, 
is  rocky  throughout,  and  has  several  shoal  places  between  these  two  points. 
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The  first  sboalfi  are  half  a  mile  below  Merchants'  Landing,  115  feet  long,  and  extend 
811  feet  from  the  right  shore  into  the  river.  The  channel  is  55  feet  wide  and  5  inches 
deep  at  low  water,  with  1.1  feet  fall. 

The  next  shoal  place  is  in  front  of  lower  Searcy  Landing.  These  shoals  are  nearer  to 
the  left  bank,  one  mile  and  a  half  long,  and  200  feet  wide.  The  width  of  the  channel 
is  63  feet  at  the  narrowest  point,  with  8  inches  of  water,  and  0.8  feet  fall. 

Bock  Island  ^hoals,  3  miles  below  Searcy  Landing,  are  300  feet  long.  The  width  of 
the  channel  is  61  feet ;  depth  at  low  water,  9  inches;  fall,  0.75  feet. 

From  these  last  shoals  to  Prospect  Shoals,  a  distance  of  fonr  miles  and  a  half,  there 
is  hardly  any  visible  current  in  toe  river.  The  bottom  consists  of  loose  rocks  with  the 
exception  of  about  500  feet,  where  sand  is  prevalent.  The  width  of  the  river  is  in  this 
part  275  feet  on  an  average  between  banks,  and  has  from  2  to  7  feet  water  in  the 
channel. 

Prospect  Shoals  are  a  half  a  mile  above  the  town  of  Prospect  Bluffs.  The  river-bed 
is  covered  with  small  rocky  islands,  which  are  from  2  to  5  feet  above  low  water.  The 
channel  lies  very  nearly  in  the  middle  of  the  river,  and  is  57  feet  wide,  with  3  inches 
depth.  On  the  right  shore  is  a  chain  of  loose  rocks,  which. have  been  taken  out  of  the 
channel  and  piled  up  in  the  shape  of  a  dam.  The  length  of  these  shoals  is  600  feet, 
with  2.30  feet  fall. 

The  left  bank  along  this  part  of  the  river  is  from  25  to  35  feet  high,  cousistD  of  com- 
mon clay  and  is  covered  with  timber.  There  are  but  a  few  cultivated  fields  alo^g  this 
shore.    The  caving  and  washing  out  of  the  banks  amounts  to  very  little. 

The  right  shore  is  high  upland.  The  bluffs  are  from  50  to  60  feet  high,  and  consist  of 
clay,  with  rocks  cropping  out  half  way  ujwn  the  bank.  These  bluffs  reach  their  ut- 
most height  three  miles  below  Searcy  Landing,  in  a  hill  150  feet  high,  which  is  com- 
posed of  rocks  clear  up  to  the  top. 

From  Prospect  Bluff,  sandy  bottom  is  prevalent  ^or  a  distance  of  five  miles ;  the  ave- 
rage width  of  the  river  is  300  feet  between  banks,  which  are  low  and  subject  to  over- 
flow ;  the  depth  of  the  channel  is  from  2  to  16  feet. 

Best's  Shoals,  five  miles  below  Prospect  Bluffs,  consist  of  two  chains  of  loose  rocks. 
On  the  upper  chain,  130  feet  long,  the  channel  lies  nearer  to  the  left  shore,  is  65  feet 
wide,  with  6  inches  of  water  and  2.05  feet  fall.  The  lower  chain,  50  feet  lon^,  is  close 
to  the  left  shore,  has  7  indies  of  water  in  the  channel,  which  is  57  feet  wide.  Fall  0.75 
feet.    The  loose  rocks  on  both  of  these  chains  have  been  piled  up  in  form  of  dams. 

There  is  rocky  bottom  for  the  next  two  miles  below  Best's  Shoals,  with  from  10  inches 
to  3  feet  water  in  the  channel. 

Three  miles  above  West  Point  there  are  piles  of  loose  rocks  scattered  along  the  left 
shore  and  extending  half  way  into  the  river. 

The  average  width  of  the  river  from  Best's  Shoals  to  West  Point  is  300  feet  between 
banks.    The  channel  is  100  feet  wide  and  10  inches  deep. 

The  right  bank  along  this  part  is,  on  an  average.  45  feet  high,  the  left  one  low  and 
subject  to  overflow;  both  are  covered  with  heavy  timber. 

Section  II. — From  West  Point  to  the  mouth. 

The  river  assumes  more  the  character  of  a  natural  canal.  The  width  is  almost 
uniform,  and  varies  between  230  and  300  feet.  The  banks  are  nearly  of  the  same 
height,  (about  25  feet,)  e\o\>e  at  an  angle  of  45^,  and  are  covered  with  timber  from  low- 
water  edge  up.  The  adjacent  country  is,  during  high  water,  subject  to  overflow,  and 
there  are  but  few  spaces  of  cleared  land  in  this  section.  The  depth  in  the  channel  in 
this  part  is,  at  the  lowest  stage  of  water,  2  feet  and  over. 

i^  LOW  WATER 

occurs  daring  the  months  of  July,  August,  and  September.    The  depth  In  the  chan- 
nel at  low  water  has  been  described  at  the  different  localities  above. 

HIGH  WATER 

takes  place  first  during  the  month  of  May,  sometimes  as  early  as  the  end  of  April. 
This  is  called  the  spring  rise,  and  does  not  last  very  long. 

The  fall  and  winter  rise  from  the  head- waters  is  also  of  short  duration.  The  river 
may  rise  from  15  to  20  feet  within  twelve  hours,  and  fall  again  to  the  former  stage 
within  the  next  twelve  hours. 

on  is  the  back-water  from  "WTiite 
White  River  will  make  4  feet  water 
in  Little  Bed  River,  clear  through  to  Searcy  Landing. 

The  highest  water  known  was  in  1867,  when  the  high-water  mark  showed  39.  30  feet 
at  Searcy  Landing,  32.6  feet  at  Prospect  Bluffs,  and  29.3  feet  at  West  Point. 

OBSTRUCTIONS,  SNAGS,  AND  LEANING  TIMBER. 

From  Searcy  Landing  to  West  Point  there  are  353  snags,  and  289  leaning  trees.  The 
latter  are  seen  only  in  two  bends  and  close  together. 


The  only  rise  for  any  length  of  time  to  depend 
River,  when  the  latter  is  high.    A  rise  of  15  feet  in  ' 
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From  West  Point  to  the  month  are  588  snags  and  6,303  trees,  5,332  of  which  are  less 
than  one  foot  in  diameter. 

lu  regard  to  the  improvement  of  the  river  it  is  evident  that  the  scarcity  of  water 
between  Searcy  Landing  and  West  Point,  and  the  condition  of  the  stream,  will  not 
justify  any  other  expense  than  that  absolutely  necessary  to  remove  the  snags  and 
leaning  timber.  Tbe  removal  of  the  loose  rocks  from  the  bed  of  the  river  will  be  of 
DO  beuotit  to  navigation,  as  there  is  not  water  enough  during  the  dry  season  to  give 
sufBcient  depth  for  the  passage  of  boats  were  the  obstructions  removed. 

The  rise  from  the  head-watere  disappears  as  suddenly  as  it  comes  on,  and  whenever 
steamboats  have  ventured  to  go  further  up  during  a  head-rise,  in  most  cases  they  have 
been  oblige<l  to  tuni  back  before  reaching  Prospect  Bluffs,  the  rise  having  entirely  dis- 
appearecL  Tlie  only  rise  to  depend  on  is  the  back-water  from  White  River,  and  when- 
ever this  takes  place,  there  is  sufhcieut  depth  of  water  for  navigation  to  Searcy 
Landing. 

The  improvement  in  this  lower  part  of  the  river  will  bo  the  removing  of  snags  and 
the  cuttiug  of  the  leaning  timber  on  both  shores. 

GENEllAL  REMABKS. 

The  improvement  of  this  stream,  to  the  commerce  of  the  country,  will  perhaps  be 
best  shown  from  the  fact  tbatthe  White  ^iver  Packet  Company  send  their  boats  as 
far  into  tbe  Little  Red  as  practicable  every  time  tbey  ascend  White  River ;  thus,  two 
boat«  a  week  reach  West  Point  from  WJiite  River  during  about  nine  months  in  the 
^ear,  and  during  three  mouths  these  boat-s  reach  Searcy  Landing ;  and  when  tbe  water 
js  too  low  to  permit  the  large  White  River  boats  to  ascend  the  Little  Red,  a  small  boat 
is  kept'on  band  to  do  tbe  business  between  West  Point  and  the  mouth,  connecting  at 
that  placid  with  tbe  boats  on  Wbite  River. 

These  facts  give  some  idea  of  tbe  amount  of  commerce  on  the  river ;  no  data  could 
be  obtained  as  to  tbe  iimonnt  of  cotton  or  other  produce  shipped. 

The  above  is  enough  to  show  that  the  improvement  is  one  of  great  importance  to 
that  sect'iou  of  country. 

I  am,  most  respectfully,  colonel,  your  obedient  servant, 

JUSTIN  STRASZER, 

Civil  Engineer, 
Lieutenant  Colonel  W.  F.  Rayxolds,  , 

Corps  of  Engineers  J  U,  S.  A.,  St.  Louis,  Missouri, 


I  10. 


Office  Western  Eiver  Improvements, 

ISt,Loui8j  Missouri^  January  24, 1871. 

General  :  I  have  the  honor  to  forward  herewith  reports  of  the  fol- 
lowing persons  upon  their  examinations  of  White  River,  viz : 

Alonzo  Liverniore,  civil  engineer,  upon  that  portion  of  the  river 
from  Forsythe,  Missouri,  to  Jaeksonport,  Arkansas. 

John  S.  Tennyson,  upon  that  portion  of  the  stream  between  Jackson- 
port  and  Duvali's  Bluff,  Arkansas. 

Justin  Straszer,  civil  engineer,  upon  the  stream  below  DuvalPs  Bhiff. 

The  examination  of  White  River,  from  the  head  of  navigation  to  Du- 
vali's Bluff,  and  of  several  other  streams  in  Arkansiis,  were  assigned  to 
Alonzo  Livermore,  esq,,  who  employed  Captain  John  S.  Tennyson,  an 
old  and  experienced  river-pilot,*to  aid  him  in  his  labors.  While  engaged 
on  the  duty,  Mr.  Livermore  was  prostrated  by  disease,  and  wiuj  unable 
to  continue  his  labors  below  Jacksonport.  In  the  mean  time,  however, 
Captain  Tennyson  had  become  familiar  with  the  method  of  doing  the 
work,  and  continued  the  taking  of  not^s  upon  the  condition  of  the 
'  stream,  while  the  party  was  making  its  way  to  Duvali's  Bluff,  taking  in 
tbe  Little  Red  and  Black  Rivers  while  en  route.  In  this  way  it  happened 
that  these  examinations  were  not  made  by  a  skilled  engineer,  but  fortu- 
nately the  localities  were  not  such  as  to  require  engineering  skill  for  their 
improvement,  and  therefore  the  loss  of  that  kind  of  knowledge  does  not 
prevent  our  forming  a  fair  estimate  of  the  character  of  the  streams. 
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Mr.  Justin  Straszer  was  sent  with  the  snag-boat  De  Bussy  to  examine 
the  river  from  the  month  to  Duvall's  Bluft*. 

As  soon  as  I  was  informed  by  telegram  of  Mr.  Liverraore's  illness,  1 
sent  Mr.  Straszer  to  take  up  his  work  and  carry  on  his  duties  to  comple- 
tion. This  explanation  is  necessary  to  account  for  the  shape  in  which 
the  report  on  White  River  is  presented. 

Mr.  Livermore^s  estimate  for  the  improvement  of  White  River, 
between  Forsythe  and  Jacksonport,  is  $60,440. 

His  experience  in  river  improvement  would  cause  me  to  have  great 
confidence  in  Mr.  Livermore's  estimates,  if  I  did  not  fear  that  the  state 
of  his  health  occasioned  his  overlooking  some  important  elements  which 
should  enter  into  the  computation,  viz :  The  difficulty  of  reaching  the 
field  in  which  we  propose  to  operate,  the  season  of  the  year  in  which 
the  work  must  be  carried  on,  and  the  fact  that  but  a  small  amount  of 
work,  comparatively,  is  to  be  done  in  any  one  locality. 

If  White  River  above  Jacksonport  is  improved,  the  work  must  be 
done  in  extreme  low  water,  which  only  occurs  in  the  summer  or  sickly 
season.  At  such  times  no  boat  can  reach  the  locality;  hence,  all  sup- 
plies mnst  be  wagoned  to  the  field  of  operations.  Besides,  there  will 
be  great  difficulty  in  procuring  labor  at  that  season,  which  can  only  be 
overcome  by  paying  high  wages. 

These  facts,  taken  in  connection  with  the  other,  that  the  improve- 
ments extend  over  two  hundred  and  fifty  miles  of  river,  makes  me 
unwUling  to  accept  these  estimates  without  an  addition  of  at  least  50 
per  cent,  to  meet  these  necessary  conditions  of  doing  the  work.  Gliis 
will  make  the  estimate  for  the  improvement  of  White  River,  from  For- 
sythe to  Jacksonport,  in  round  numbers,  $90,000. 

The  improvements  propoeied  would  enable  boats  drawing  three  feet  of 
water  to  navigate  this  portion  of  the  stream  at  any  time  when  the  river 
was  5  feet,  or  more,  above  its  extreme  low-water  stage,  which,  iii  ordi- 
nary seasons,  is  from  November  until  June,  or  six  or  seven  mouths  of 
the  year.  Such  an  improvement  would  be  an  inestimable  boon  to  the 
country  through  which  the  river  flows,  and  is  all  that  could  be  eflfected 
without  an  unreasonable  expenditure. 

The  examination  below  Jacksonport  shows  that  boats  drawing  18 
inches  can  at  all  times  reach  that  point,  and  2  feet  can  at  all  times  be 
carried  as  high  as  Augusta.  As  the  river  is  at  its  lowest  stage  during 
but  few  months  in  the  year,  it  is  not  considered  advisable  to  attempt  to 
deepen  this  portion  of  the  stream,  the  removal  of  the  snags  being  all 
that  is  necessary. 

Captain  Tennyson  has  counted  over  eight  hundred  snags  and  more 
than  two  thousand  leaning  trees  which  are  in  the  way.  To  remove 
these  will  require  a  snag-boat  of  different  construction  from  those  we 
now  have,  one  drawing  less  water  than  the  large  boats  and  more  easily 
handled  than  the  Thayer,  and  which  can  work  closer  to  the  shore  than 
either  of  them.  Such  a  boat  would  be  of  great  use  in  the  improvement 
of  all  the  western  rivers.  An  estimate  for  the  construction  of  two  such 
boats  was  submitted  with  my  report  of  October  10, 1870,  amounting  to 
$200,000.  .  f 

With  a  boat  fitted  for  the  duty^  the  snags  and  trees  could  be  removed 
in  six  months'  time  at  a  cost  of  $30,000. 

The  wrecks  in  this  portion  of  the  river  are  not  reported  as  special 
obstructions  to  navigation,  hence  no  estimate  is  submitted  for  their 
removal. 

Below  Duvall's  Bluff  the  river  is  at  all  times  navigable  for  boats 
drawing  3J  feet  of  water.    The  snag-boat  R.  E.  De  Russy  operated  dur- 
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ing  a  portion  of  the  past  summer  in  this  section  of  the  river,  and  cleaned 
the  channel  of  the  most  dangerous  snags,  but  owing  to  her  size  and 
construction,  she  was  unable  to  remove  many  dangerous  snags  close  to 
shore.  Some  three  hundred  such  yet  remain,  which  should  be  removed. 
This  could  be  done  after  a  suituble  boat  was  constructed^  in  about  two 
months,  at  a  cost  of  $10,000. 

The  greatest  obstructions  to  navigation  below  Duvall's  Bluff  are 
wrecks,  eight  of  which  are  reported  as  being  in  the  channel.  I  have 
had  no  experience  in  this  kind  of  operations,  nor  any  published  data 
upon  which  to  base  an  estimate,  but  after  consulting  with  Captain  James 
B.  Eads,  who  has  been  extensively  engaged  in  such  business,  I  venture 
to  estimate  the  cost  of  removing  them  at  $5,000  each,  or  for  the  eight, 
$40,000. 

HECAPITULATION   OF    THE    ESTIMATED    COST   OF    THE    IMPBOVEMENT 

OF  WHITE  BIVEB. 

For  the  improvement  of  the  river  fi:om  Forsythe,  Missouri,  to 
Jacksonport,  Arkansas,  to  enable  boats  drawing  3  feet  of 
water  to  navigate  the  stream  during  six  monUis  in  the 
year $90,000 

For  the  removal  of  snags  and  leaning  trees  between'  Jack- 
sonport and  DuvalPs  Bluff 30, 000 

For  the  removal  of  snags  and  leaning  trees  between  DuvalPs 
Bluff  and  the  mouth 10, 000 

For  the  removal  of  wrecks  in  the  channel  below  Duvall's 
Bluff' 40,000 

Total 170,000 

All  of  which  is  respectfully  submitted* 

W.  R  RAYNOLDS, 
Lieutenant  Colonel^  Corps  of  Engineers^  U.  &  A. 

Brigadier  General  A.  A.  Humphbeys, 

Chief  of  Engineers^  U.  8.  A.,  Washifigtony  D.  C. 


Memphis,  Tbnnrssre,  Xoremher  15, 1870. 

Sir  :  I  have  the  honor  as  well  as  the  privilege  of  reporting  to  yon  the  following 
facts,  and  my  opinions  which  have  been  elucidated  from  the  examination  I  have  made 
(in  conjunction  with  my  assistant,  Captain  J.  8.  Tennyson)  of  White  River,  commenc- 
ing at  FoFHythcs  in  Missouri,  and  ending  at  DuvalPs  Bluff,  in  Arkansas,  a  distance  of 
four  hundred  and  forty  miles.  Black  River  was  also  examined  by  Captain  Tennyson 
(while  I  was  sick  at  Jacksonport)  from  its  mouth  to  Pocahontas,  a  distance  of  one 
hundred  and  fifty-one  miles,  and  is  situated  altogether  in  the  State  of  Arkansas.  This 
examination  of  those  rivers  was  made  under  instructions  from  you  dated  August  25, 
1870. 

I  am  pained  to  inform  you  that  my  individual  attention  was  diverted  fix>m  a  portion 
of  this  examination  by  a  severe  attack  of  a  sore  eye,  which  rendered  me  almost  blind 
for  a  time,  besides  throwing  me  into  a  violent  fever,  caused,  as  I  think,  from  excessive 
pain.  I  am,  however,  gla<l  to  inform  you  that  I  do  not  consider  my  personal  servico 
m  this  respect  a  material  ]o8S. 

There  wuro  no  important  engineering  points  to  be  exaniin^^d  while  Captain  Tenny- 
son was  conducting  the  examinations.  Besides,  I  was  with  him  upon  the  whole  of 
White  River,  and  gave  him  ample  directions,  both  for  this  and  Black  River.  I  feel, 
therefore,  confident  that  all  has  been  faithfully  performed.  Had  my  eyes  and  genend 
health  been  good,  I  should  have  examined  his  notes  before  leaving  the  river,  and 
thereby  have  been  enabled  to  report  in  full  these  two  rivers,  as  I  would  wish. 

Little  Red  River  was  also  examined  by  Captain  Tennyson  under  instructions  fiom 
me,  but  not  until  I  left  Duvall's  Bluff  and  came  to  this  place.  Unfortunately,  Captain 
Tennvson  was  taken  sick  soon  after  examining  Little  Red,  and  I  have  not  had  the 
privilege  of  getting  any  of  the  notes  or  opinions  of  the  captain,  except  so  finr  as  they 
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irere  given  me  verbally  before  I  left.  I  judge,  however,  these  will  be  reported  upon 
by  luy  succeesor,  and  no  iigory  will  result  to  the  public  service.  If  Little  Red  is 
included,  the  examination  under  my  charge  embraced  a  distance  of  about  six  hun- 
dred and  tifty  miles,  averaging  about  thirteen  miles  per  working  day.  Considering 
the  difficulties  we  encountered,  especially  for  the  hrst  one  hundred  miles,  where,  from 
extreme  low  water,  our  boat  had  to  be  dragged  over  very  many  of  the  shoals  by  hand, 
this  average  is  therefore  a  large  one. 

But  much  of  our  success  in  getting  along  so  well  is  due  to  the  skill  and  energy  dis- 
played by  Captain  Tennyson.  I  would,  therefore,  hereby  acknowledge  my  indebted- 
ness to  him  lor  his  untiring  zeal,  his  uniform  kindness  to  me  individually,  always 
showing  a  wish  to  forward  my  desires  in  relation  to  the  work,  and  his  kind  attentions 
to  me  while  I  was  disabled. 

While  making  these  preliminary  remarks,  permit  me  to  say  in  regard  to  myself,  that 
after  arriving  at  Dnvall's  Bluff  I  became  fully  convinceil  that  my  diseased  eye  woAd 
not  allow  me  to  go  on  any  farther,  at  least  this  fall,  with  the  charge  you  had  assigned 
me  upon  other  nvers  in  Arkansas. 

I  therefore  on  the  11th  of  October  signified  my  intention  of  resigning  at  an  early  day. 
This  has  b«en  a  sore  grief  to  me,  but  as  necessity  knows  no  law  I  was  compelled  to  sub- 
mit. With  this  I  return  you  my  heartfelt  thanks  for  your  uniform  kindness  while  I 
have  been  employed  under  your  directions ;  and  now,  after  signing  this  report,  resign 
in  full  the  position  you  have  given  me. 

KKPORT  REUkTIVB  TO  OBSTRUCTIONS  REQUIRING  ENOINEKRING  TALENT   TO    IMPROVE. 

The  miles  here  counted  are  estimated  only,  and  commence  at  Forsythe.  In  giving 
the  name  of  shoals  I  found  that  the  people  along  the  river  differ,  often  materially.  In 
giving  the  name,  therefore,  I  may  not  always  tw  understood,  bnt  by  referring  to  the 
mile,  and  the  points  contiguous,  I  judge  no  miHunderstaiiding  will  take  plape.  The 
word  Bkoalf  as  used  in  this  report,  includes  not  only  shallow  water,  but  a  fall  of  several 
inches  to  several  feet. 

Elh<nQ  Shoah  will  be  found  on  mile  53.    These  shoals  are  well  known,  and  require  no 
further  description  of  their  location.    The  fall  immediately  at  the  elbow  is  2.2d  feet ; 
further  down — say,  eight  or  ten  hundred  feet — ^there  is  an  additional  fall  of  1.76  feet- 
altogether  equaling  4.04  feet  as  the  whole  fall  of  Elbow  Shoals.    I  made  a  survey  and 
took  a  level  of  these  shoals,  and  herewith  present  a  sketch  of  this  obstruction. 

The  points  or  lines  marked  No.  1  and  No.  2  are  the  remains  of  old  dams  erected  some 
years  ago  by  the  State  of  Arkansas,  but  are  now  nearly  washed  away.  From  appear- 
ances, these  works  were  built  with  open  cribs,  and  wer«  entirely  too  low  to  overcome 
the  fall  before  the  water  pass(^d  over  them.  A  strong  dam  should  be  built  at  least  10 
feet  hi^h,  covered  on  breast  and  top,  so  that  no  opening  for  stone  to  escape  can  be  left 
exceeding  6  inches  in  width. 

The  island  at  the  head  is  composed  principally  of  large  stones,  and  by  excavating 
from  C  to  H,  will  give  sufficient  stone  to  fill  the  cribs,  besides  strengthen ling  the  work 
St  both  ends  of  the  dam. 

The  timbers  used  in  the  dam  should  be  generally  of  good  white-oak.  Much  of  it  will 
be  exposed  for  a  part  of  the  year. 

15,000  feet  of  foot-thick  crib  and  other  timber,  at  16  cents |2, 400  00 

4,000  pounds  iron  bolts,  at  12  cents 4«K)  CO 

5,000  cubic  yards  loose  stone  and  j^ravel  removed  from  the  channel  and 
carried  into  cribs  and  embankments,  at  60  cents 3,000  00 

Add  for  contingencies  and  superintendence 1,200  00 

Total .^ 7,080  00 


The  dam  will  be  about  300  feet  long,  and  if  properly  built,  will  be  the  means  of  keep- 
ing open  a  new  channel,  which  will  be  entirely  safe  for  navigation. 

BULL  SHOALS. 

Shoal  on  mile  78  has  an  estimated  fall  of  3^  feet  in  a  distance  of  one-fourth  of  a  mile. 
This  shoal  is  called  Jiull  Shoaly  and  will  reouire  dredging  or  some  other  means  of  open- 
ing up  the  channel.    The  cost  of  work  on  this  shoal  may  be  set  down  at  §700. 

jfile  85  ends  at  month  of  Little  North  Fork,  and  has  an  estimated  fall  upon  Shoal  91 
of  2  feet.  Ttus  shoal  will  have  considerable  loose  rock  and  gravel  to  remove,  the  esti- 
mate (or  which  I  set  down  at  $660. 

M'GAR'S  8HOALS. 

On  mile  86,  located  immediately  below  below  Little  North  Fork  of  White  River, 
river  imreada  out  quite  wide  over  a  solid  rock  bottom  with  hardly  a  perceptible  chan- 
nel. A  diannel  must  be  opened  by  excavating  solid  rock,  more  or  less,  over  a  distance 
of  800  or  900  feet.    Channel  should  be  about  100  feet  wide.    The  fall  is  estimated  here 
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to  be  2^  feet.  The  work  should  be  done  in  low  water.  A  gravel  and  earth  coffer-dam 
Bhoald  be  built  on  the  two  sides  and  across  the  upper  end  of  the  proposed  channel.  The 
water  will  then  draw  off*  from  the  work  which  requires  to  be  excavated.  The  esti- 
mate for  this  work  is  as  follows : 

2,500  cubic  yai-ds  rock,  at  $2  50 $6,250  00 

Contingencies 1,250  OO 

Total ..^. 7,500  00 

SHOAL  OX  MILE  98. 

Estimated  fall  of  2|  feet.  Tliis  shoal  is  on  solid  rock,  with  high  ridges  or  points, 
which  muHt  l)e  removed  for  80  or  100  feet  in  width.  The  work  will  be  very  similar  to 
thILt  described  on  McGar's  Shoals.  The  quantity  of  rock  to  be  excavated  will  not  be  as 
large.    The  estimate  may  be  set  down  as  follows : 

1,000  cubic  yards  rock,  at  5:i $3,000  00 

Contingencies 800  00 


•■ 


Total 3,800  00 

MILE  113. 

Red  Bend  Shoal  on  the  lower  part  of  this  mile,  fall  of  which  is  estimat-ed  at  2^  feet. 
In  the  channel  some  loose  rock  to  be  removed,  and  a  wing-dam  on  the  right  from  island 
to  the  shore.    The  cost  upon  this  mile  may  be  estimated  at  $2,000. 

BUFFALO  SHOALS  ON  MILES   122  AND   123. 

These  shoals  are  two  miles  long,  on  a  solid  rock  bottom.  Althonj^h  the  river  is  rea- 
sonably straight,  the  channel  changes  its  course  by  taking  sometimes  the  left  side, 
sometimes  the  middle,  at  other  times  near  the  right  shore.  The  chancres,  however,  are 
gnidual*  and  do  not  much  injure  the  navii;ation.  The  wing-dums  will  therefore  have 
to  be  constructed  to  suit  this  channel.  If  properly  located  and  constructed  they  will 
form  intermediate  baHins  or  pools,  which  will  operate  to  deaden  the  curi-ent  in  the  chan- 
nel and  ^eatly  help  navigation.  The  entire  fall  of  these  shoals  I  estimate  at  10  feet. 
There  will  be  a  considerable  amount  of  excavation  necessary  in  the  channel,  and  may 
be  done  much  in  the  manner  recommended  upon  McGar's  Shoals.  The  excavation 
should,  however,  bo  carried  into  the  wing-dams. 

These  shoals,  as  will  be  seen  by  the  following  estimate,  are  the  most  expensive,  and 
perhaps  the  improvement  as  important  as  any  upon  the  river : 

3,000  cubic  yards  excavation,  at  $3 $9,000  00 

2,600  cubic  yards  into  wing-dams,  at  $1 2,500  00 

Add  for  contingencies 2,500  00 

Total 14,000  00 

RAPIDES  SHOAL  ON  MILE  138. 

The  bottom  here  is  solid  rock,  and  there  is  considerable  loose  rock  to  remove.  Fall 
here,  about  3  feet. 

Estimate. 

200  cubic  yards  solid  rock  excavation,  at  $3 $600  00 

200  cnbic  yards  loose  rock  excavation,  at  $1 200  00 

Contingencies :.... 200  00 

Total 1,000  00 

MILE  206— CORN-WALL  SHOAL. 

Wing-<lam  necessary  in  this  shoal,  the  fall  of  which  is  estimated  at  3  feet.  Low 
islands  divide  the  water  into  numerous  channels,  and  these  are  very  crooked.  Wing- 
dams  here  and  other  work  may  be  estimated  at  $3,000, 

MILE  209,  AT  BATES VDULE — BATES VILLE  SHOAL. 

This  shoal  is  estimated  to  have  a  fall  of  4  feet.  The  channel  is  very  crooked,  and 
must  be  imi>roved  by  dredging  or  otherwise.    Estimated  cost  here,  $2,000. 

Mile  210  alfM)  has  a  very  crooked  channel,  but  the  fall  only  estimated  at  .50.  A  part 
of  BatcHville  Shoal  on  this  mile.  The  estimate  for  dred^jiuff  may  bo  put,  winir-dam 
also,  at  $2,000.  . 

Mile  211  will  also  require  some  dredging  work,  which  may  be  estimated  at  $1,000. 

Mile  214  requires  a  wing-dam  on  Patty  Breath  Shoal,  fall  of  which  is  estimated  at 
3  feet.    This  wing-dam  and  some  dredging  of  channel  will  cost,  probably,  $1,500. 
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BOLE  251~MUSIC  8HOAL. 

Estimated  fall  of  2^  feet ;  very  crooked.  This  shoal  is  very  bad,  and  will  require  con- 
siderable work  with  dredge,  and  at  least  one  wing-dam.  The  work  on  this  shoal  may 
be  estimated  at  $4,000. 

RECAPITULATIOX  OF  COST  OF  OBSTRUCTION'S  REQUIRING  ENGINEERING  SKILL. 

Elbow  Shoals,  mile  53 $7,080  00 

BuU  Shoals,  mile  78 700  00 

Shoals,  mile  85 660  00 

McGar's  Shoals,  mile  86 7,.'>00  00 

Shoals,mile  98 3,600  00 


Section  1, 100  miles $19,740  00 

Red  Bend  Shoals,  mile  113 2,000  00 

Buffalo  Shoals,  mile  122  and  123 14,000  00 

Rapides  Shoals,  mile  138 1,000 

Section  2,  200  miles 17,000  00 

Corn-Wall  Shoals,  mile  208 3,000  00 

Batesville  Shoals,  mile  209  and  210... 4,000  00 

Shoals,  mile  211 1,000  00 

Patty  Breath  Shoals,  mile  214 1,500  00 

Music  Shoals,  mile  251 4,000  00 


Section  3,  300  miles 13,500  00 

Grand  total 50,240  00 


No  further  obstnictions  of  the  above  character  exist  on  White  River  below  Jnckson- 
port,  on  Black  Kiver  from  mouth  to  Pocahontas,  or  Little  Red  for  sixty  miles  above 
the  month. 

The  following  is  the  estimated  cost  of  minor  obstructions,  such  as  removing  snags, 
logs,  loose  rock,  and  leaning  trees  from  the  channel  of  White  River  from  Forsythe  in 
Missouri  to  Jacksonport  in  Arkansas,  a  distance  of  two  hundred  and  hfty-four  miles. 
The  like  obstructions  on  the  balance  of  White  River  from  Jacksonport  to  Duvall's 
Bluff,  of  Black  River,  from  mouth  to  Pocahontas,  and  of  Little  Red  from  mouth  sixty 
miles,  were  examined  by  my  assistant.  To  his  report  I  >vould  therefore  resi)cctfully 
refer  for  the  iuformation  not  here  reported. 

SECTION   1 — 100  MILES. 

This  section  was  examined  under  favorable  circumstances,  the  river  being  exceed- 
ingly low ;  lower,  it  was  said,  than  ever  known  before.  The  section  commences  at  For- 
sythe and  terminates  with  the  one  hundred  miles. 

It  may  be  here  proper  to  remark  that  I  had  the  river  measured  for  what  I  considered 
its  average  width  of  channel,  and  found  it  to  be  400  feet.  I  also  measured  the  flow  of 
water  at  mile  67  and  found  it  264  cubic  feet  discharged  per  second.  The  average  height 
of  the  bottom  land  I  found  by  the  level  to  be  about  23  feet,  and  the  highest  water- 
mark shown  me  as  known,  was  26  feet.  I  think  that  this  may  be  considered  a  fair 
average  for  the  whole  distance  to  Jacksonport.  I  would  here  state,  however,  that  the 
width  of  the  river  below  this  section  will  average  probably  500  feet. 

The  character  of  the  country  for  near  two  hundred  miles  is  quite  rough.  The  hills 
and  rock  bluffs  are  very  high  and  precipitous.  The  bottom  lands  are  narrow,  generally 
on  one  aide  of  the  river  at  a  time,  and  seldom  over  one-half  mile  in  width. 

Lcjid  and  other  ores  are  said  to  exist  in  such  quantities  as  will  justify  working,  near 
this  river.  Most  of  the  country  may  be  said  to  be  in  its  primitive  condition.  Popula- 
tion quite  sparse.  The  land,  much  of  it,  said  to  be  Government  domain.  The  improve- 
ment of  the  river,  as  here  proposed,  would  add  largely  to  the  inducement  of  settlement. 

The  country  below  the  first  two  hundred  miles  presents  fewer  hills,  much  of  the  way 
bottom  lands  on  both  sides,  and  far  wider  than  the  upper  x>art  of  the  river,  aud  often 
much  lower,  being  subject  to  more  frequent  overflow. 

I  may  say,  once  for  all,  that  the  river  in  general,  for  two  hundred  and  fifty-four 
miles,  is  shallow  when  the  water  is  low,  the  pooh)  vaiying  from  1  to  5  feet  deap,  while 
the  shoals,  which  were  numerous  in  the  extreme  low  water  of  this  season,  hardly  in 
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any  case  had  a  sufficiency  for  floating  our  boat,  vhicU  drew  only  6  incliea  when  the 
party  of  four  persons  were  all  aboard. 

Tlio  banks  of  White  River  in  general  are  qnite  permanent  as  far  aa  Jacksonporty'the 
undermining  of  the  bunks  by  water  seldom  been. 

The  e-stiniuto  nia<le  here  was  set  down  mile  by  mile  as  we  descended  the  aV^am,  and 
aft'Cr  making  this  estimate,  1  addiul  full  20  per  cent,  to  cover  all  contingencies.  At 
this  rate — 

Section  No.  1,  100  miles,  will  cost $3,300 

Section  No.  2.  100  miles,  will  cost 4,200 

Section  No.  3,  54  miles,  will  cost 2,700 

RKCAPrrULATION  OF  COST  OF  SECTIONS,    TN'CLUDTNG  OBSTRUCTIONS    RKQUnUNG    ENGI- 

NKERING   SKILL. 

w 

Section  No.  1,  100  miles |23,040 

Section  No.  2,  100  miles 21.200 

Section  No.  3,  54  miles 16,200 

Grand  total 60.440 

I  have  taken  notes  of  estimated  fall  at  each  shoal,  adding  to  each  mile  6  inches. 
The  following  is  the  results  of  this  estimate : 

Section  1, 100  miles 152.30  feet. 

Section  2, 100  miles 143.35    " 

Section  3,54  miles 75.55    " 

Total 371.20    « 


I  think  it  probable  that  this  estimate  will  be  found  large,  if  ever  the  correct  fall  is 
ascertained.    The  average  is  here  nearly  \\  feet  per  mile. 

1  would  further  add  that  after  descending  over  the  Ist  section  the  river  rose  about  4 
ftHit.  I  do  not  consider,  therefore,  the  estimate  of  cost  or  fall  as  satisfactory  for  the 
remaining  distance  as  over  this  section.  The  rise,  however,  greatly  hastened  our  work, 
and  upon  the  whole,  perhaps,  all  was  for  the  best,  the  character  of  the  river  being  well 
known  by  the  examination  made  before  the  rise. 
I  remain,  very  truly,  your  obedient  servant, 

ALONZO  LIVERMORE, 

Civil  Engineer, 
General  W.  F.  Raykolds, 

Lieutenant  Colonel  Corps  of  Engineers j  TJ.  S.  J, 


St.  Loins,  Missouri,  January  11, 1871. 

Sir  :  In  c()ni]>linnco  with  your  orders  I  proceeded  to  the  mouth  of  White  River  and 
made  nn  exanii nation  of  that  river  from  the  month  upwards  to  Duvall's  Bluff,  where 
I  met  Mr.  A.  Liverniore,  civil  engineer,  in  charge  of  the  party  coming  down  from 
the  head-watersj  of  that  stream.  Captain  John  S.  Tennyson,  pilot,  employed  by  Mr. 
IJvcrmore,  had,  by  that  time,  linished  the  examination  of  White  River  firom  Jackson- 
])ort  to  Dnvall's  Rlnrt'  under  the  iiiHtruetions  and  supervision  of  Mr.  Liverniore,  who 
on  account  of  sickness  was  unable  to  complete  his  report  and  examination  oi  that 
section  of  the  river.  Having  been  assigned  by  subsecjuent  orders  to  succeed  Mr.  Liv- 
erniore in  charge  of  the  party,  it  devolved  upon  me  to  prepare  from  the  field-notes  the 
r<^j)oii:  on  the  condition  of  White  River  between  Jacksonport  and  DuvalPs  Blnff. 

It  is  proper  here  to  «^ive  Captain  John  8.  Tennyson  full  credit  for  the  manner  in 
which  ho  has  performed  this  work.  Having  had  the  opportunity  of  taking  notes  on 
the  condition  of  the  river  from  Augusta  to  DuvalVs  lUutl',  while  passing  over  that 
section,  I  am  bound  to  say,  that  his  notes  were  t^iken  with  the  greatest  accuracy,  and 
that  he  has  made  true  observations  in  regard  to  the  nature  and  condition  of  the' river. 

The  following  report  will  be  thus  divided  into  two  chaptei-s,  the  first  of  which  will 
treat  the  section  from  Jacksonjmrt  to  Duvall's  Bluft',  compiled  from  Capt>ain  Tenny- 
son's field  notes ;  the  second  comprises  the  result  of  my  own  observations  on  the  lower 
river  from  Duvall's  Bluff  to  the  mouth. 

Section  I. — Jacksonport  to  DuvalVs  Bluffs  distance  189  miles. 

The  width  of  the  river  from  Jacksonport  to  Augusta  averages  500  feet  between  banks, 
and  firom  the  latter  place  to  DnvalFs  BluiT  400  feet.     The  width  of  the  chaoziel  on  the 
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ban  and  at  the  narroweat  places  is  between  70  and  80  feet,  wbllo  in  the  bends  and 
I»oo1s  it  varies  from  150  to  200  feet. 

The  depth  of  the  channel  at  low  water  is  from  1*2  to  18  feet  in  the  pools,  and  from 
22  to  30  inches  on  the  shallowest  places  and  bars.  The  following  are  the  principal 
bars: 

Lone  Wiltow  Bar,  sitnated  twelve  miles  below  Jacksonport,  is  three-qnarters  of  a 
mile  in  length,  and  divides  the  river  into  two  channels ;  the  main  channel  is  near  the 
right  shore  and  150  feet  wide.  At  the  lowest  stage  of  water  ever  known,  the  depth  in 
the  channel  was  23  inches  ;  fall,  1  foot. 

deed's  Bar,  fifteen,  miles  below  Jackson  port ;  three-fonrths  of  a  mile  long;  extends 
from  the  right  shore  into  the  river,  leaving  only  a  channel  width  of  75  feet,  with  21 
inches  depth  at  low  water  ;  fall,  1. 1  feet. 

Little  Island  Bar,  twenty -eight  miles  below  Jacksonport,  is  a  blind  gravel  bar  (or  a 
bar  not  made  apparent  by  the  ripple)  one  mile  long ;  width  of  channel,  75  feet ;  depth 
in  the  channel  at  low  water,  21  inches ;  fall,  1.2  feet. 

Grand  Glaize  Bar,  tow-head,  opposite  the  town  of  Grand  Glaize,  half  a  mile  long 
and  150  f*'et  wide.  The  channel  follows  the  left  shore,  is  75  feet  wide,  with  23  inches 
depth  at  low  water.  Along  the  left  shore  are  leaning  trees  which  obstruct  naviga- 
tion to  a  great  extent,  as,  in  low  water,  boats  have  to  pass  very  close  to  the  shore. 
Between  the  tow-head  and  the  right  shore  is  a  gravel  bar  with  12  inches  at  low  water. 
Dreflging  would  be  of  great  advantage  on  this  bar ;  fall,  0.75  feet. 

i>ttS/^y>  Drearf,  fifty-eight  miles  below  Jacksonport ;  a  dry  gravel  bar  in  the  mid- 
dle of  the  river,  and  half  a  mile  long.  The  clianncl,  after  turning  a  very  short  point,, 
follows  the  left  shore,  is  75  feet  wide,  and,  at  low  water,  23  inchesdeep.     Being  a  short, 
bend,  the  leaning  heavy  timber  and  a  number  of  snags  make  it  very  dangerous  foir 
boat-s  to  pass  in  low  water;  fall  1.1  feet. 

The  next  two  shoal  places  are  at  a  distance  of  three  and  five  miles  below  Augusta ;  they 
have  no  special  names.  The  first  one  is  a  blind  gravel  bar,  crossing  the  river  from  tli& 
left  to  the  right  shore,  and  half  a  mile  long.  The  depth  in  the  channel,  which  is  75 
feet  wide,  at  the  lowest  stage  of  water  known  is  23  inches.  The  second  shoal  place  is 
a  blind  bar,  extending  from  the  left  shore  into  the  river.  The  channel  is  75  feet  wide, 
and  has  26  inches  depth  at  low  water. 

T^  bottom  of  the  river  on  the  shoals  consists  of  gravel,  while  in  the  pools  it  is  com- 
posed mostly  of  clay  and  mud. 

CHARACTER  OF  THE  BANKS,  BOTTOM,  AND  HIOH-LANDS. 

Between  Jacksonport  and  Augusta  the  banks  consist  of  a  hard  white  or  blue  clay, 
and  are  not  subject  to  caving,  but  gradally  Wear  away  at  the  rate  of  from  4  to  5  inches 
per  year.  From  Augusta  to  Duvall's  Bluff  the  banks  are  even  more  lirui  than  those 
uetween  the  above-named  places. 

The  whole  country  adjoining  the  river,  except  a  few  places  where  the  high-lands 
strike  the  shore,  is  overflowed  from  3  to  10  feet  during  the  high-water  season.  Although 
there  are  but  two  places  between  Jacksonport  and  Augusta  which  are  secure  against 
overflow,  viz,  Grand  Gluize  and  Petit  Glaize,  yet  nearly  every  bend  for  fifty  miles  below 
Jacksonport  is  cultivated;  thence  thirty  miles  to  Augusta  there  is  little  sigu  of  cultiva- 
tion; dense  cane-brakes  and  swampy  lands  cover  the  bottom. 

From  Augusta  to  Duvall's  Bluff  the  high-lauds  touch  the  left  bank  at  Augusta, 
at  Peach  Orchard  Bluffs,  fiftv  miles  below  Augusta,  and  at  "Surrounded  Hill,"  four  miles 
above  DuvalFs  Bluff'.  On  the  right  shore  the  high-lands  strike  the  river  first  at  Negro 
Hill,  forty  miles  below  Augusta  or  ten  miles  below  the  mouth  of  Little  Red  River,  and 
extend  toward  Duvall's  Bluff,  being  more  or  less  distant  from  the  river-bank,  which 
they  touch  at  the  following  places:  Bayou  Des  Arc,  seventy-four  miles ;  City  Des  Arc, 
seventy-six  miles;  Cogley's  Mill,  eighty-six  miles;  Weak's  Landing,  ninety-three 
miles ;  Wattensaw,  ninety-five  miles ;  Lake  Bluff',  ninety-eight  miles ;  and  Buena  Vista, 
one  hundred  and  four  miles  below  Augusta. 

The  bottom-lands  on  both  sides  of  the  river  are  subject  to  overflow  in  the  same  de- 
gree as  above  Augusta,  and  there  is  but  little  sign  of  cultivation  in  the  bottom,  which 
is  covered  by  heavy  timber  and  dense  cane-brakes,  intersected  by  bayous  and  swamps. 

The  high-water  mark  at  Jacksonport  in  1867  was  29  feet  3  inches  above  low  water, 
overflowing  the  town  2  feet,  and  the  adjacent  country  from  3  to  10  feet.  The  regular 
overflow  occurs  early  in  the  spring,  but  is  of  short  duration,  not  exceeding  three 
weekB. 

OTHER  OBSTRUCTIONS  TO "  NAVIGATION, 

Beaidee  the  shoals  and  bars,  leaning  timber  and  snags  impede  the  navigation.  The 
nnmber  of  leaning  trees  between  Jacksonport  and  Augusta  amounts  to  702,  the  great- 
est port  of  which  measure  more  than  2  feet  in  diameter.  There  are  also  347  snaga, 
132  of  which  ate  shore-snags.  From  Angnsta  to  Duvall's  Blofi'  there  are  1,313  leaning 
trees  and  492  snags. 
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WRECKS. 

Tlio  follow!  n|j  Btoain1)ont  wrecks  lie  in  the  river :  One  wreck,  name  not  known,  thirty- 
four  miles  below  Jiicksonport ;  wreck  of  steaiuiir  Cambridji^e,  tifty-six  miles  below  Jaok- 
sonport ;  wn-ck  of  steuiiier  Clainiiont,  8ixty-»ix  miles  below  Jacksonport;  wreck  of 
Bt-ern-wlieel  boat,  seventy-three  miles  below  Jacksonport ;  wreck  of  st*rn-wheel  boat, 
seventy-four  miles  below  Jacksonport ;  wreck  of  steamer  Acacia  Cottage,  three  miles 
below  the  mouth  of  Little  Red  Kiver,  in  the  middle  of  the  river,  but  there  is  room 
enough  on  both  sides  for  boats  to  pass.  These  wrecks  are  not  special  obstructions  to 
navigation. 

GENERAL  REMARKS. 

■ 

To  improve  the  navigation  of  the  river  in  this  section  all  the  leaning  timber  should 
be  cut,  including,  also,  dead  trees  close  to  the  shore.  Tlie  leaning  timber  at  the  heads 
of  the  bends  are  mostly  large  willows,  some  sycamore  and  ash.  At  these  points  even  the 
smallest  trees  should  be  removed,  as  tlie  channel  lies  very  near  to  the  sliore  in  those 
bends.  There  is  more  damage  done  by  the  trees  and  shore-snags  in  the  heads  of  the 
bends  than  by  tliost'  out  in  the  open  river;  they  cause  a  great  deal  of  delay  to  boats, 
especially  in  going  down' si  ream,  and  are  very  dangerous. 

This  sectiini  of  the  river,  when  clear  of  the  obstructions  as  noted,  will  not  reqnire 
any  expenditure  for  a  number  of  years.  There  is  always  water  enough  in  the  river  to 
allow  boats  drawing  "2  fwt  of  water  to  go  any  season  of  the  year  to  Augusta,  and  for 
boats  drawing  IS  inches  to  run  between  Augusta  and  Jackscmport. 

The  current  bet  we«'n  .Jacksonport  and  Augusta  will  average  three  miles  per  hoar,  and 
from  Augusta  to  Duvall's  Bluff  two  and  one-half  miles  per  hour. 

Section  II. — DuvalVs  Bluff  to  the  mouth,  distance  150  miles. 

The  river  traverses  this  section  in  a  very  winding  and  crooked  course,  which  is  most 
remarkable  from  Duvall's  Bluff  to  Clarendon,  a  distance  forty-<nie  miles. 

The  average  width  between  these  two  points  is  Il.'^O  feet  between  banks;  the  width 
of  the  channel  is  from  To  to  I'io  feet,  and  5  feet  of  water  on  the  shaUowest  places. 

FnMU  Claren<lon  to  8t.  Charles,  forty-seven  miles,  there  are  longer  stretches  in  the  river, 
but  wherever  the  river  changes  its  course  the  turns  are  short  and  always  have  a  small  bar 
around  the  convex  part  of  the  bend,  commonly  called  the  *•  Point.''  The  average 
width  betw*  on  banks  is  500  feet :  the  width  of  the  channel  at  low  water  varies  from  100 
to  200  feet.     The  shoalest  pla<res  in  this  section  are — 

Four  Mile  Ji(u\  fifteen  miles  below  Clarendon ;  channel  width  80  feet,  and  4^  feet 
depth  in  low  water;   and 

The  cromug  of  the  chaiiucU  two  miles  below  Mount  Adams,  and  half  a  mile  long.  At 
low  watiir  the  channel  is  90  feet  wide  and  4i  feet  deep. 

From  St.  Charles  to  the  mouth  of  Bayou  La  Ciruez,  fturty-two  miles,  the  river  assumes 
again  a  very  winding  course,  and  hjus  an  average  width  of  HoO  feet  between  banks,  bat 
being  narrower,  tlie  <lepth  in  the  channel,  which  is  from  100  to  150  feet  wide,  is  such 
that  boats  have  no  ditliculty  to  run  during  low-water  season. 

The  only  shoal  place  in  this  part  is  Little  Inland  Bar^  a  Vdind  gravel  bar  at  the  head 
of  Little  island,  twenty-one  miles  below  St.  Charles,  and  half  a  mile  long.  At  low 
water  the  width  of  tlu^  channel  is  90  feet,  with  3^  feet  water  over  the  bar. 

From  tho  mouth  (»f  the  Bayou  La  Gruez  to  the  continence  of  White  and  Mississippi 
Rivers,  a  distance  of  twenty-(Mie  miles,  the  coui*se  of  the  river  is  straighter,  having  but 
a  few  gradual  bends.  It  is  from  600  to  tlOO  feet  wide ;  the  channel-width  averages  200 
feet,  with  from  10  to  18  f«:et  depth.  The  shoah'st  water  is  on  the  crossing  the  channel^  two 
miles  above  the  conliuence,  having  at  low  water  .3^  fwt  depth  by  a  channel-width  of 
90  feet. 

During  high-water  season  there  is  sufficient  depth  for  the  navigation  of  the  river 
with  the  largest  boats  built  for  the  White  Kiver  trade,  carrying  about  750  tons. 

HIGH  AND  LOW  WATER. 

The  lowest  stage  of  water  occurs  during  the  months  of , July,  August,  and  Sept<»mber. 

The  first  head-rise  in  the  river  takes  place  during  the  month  of  May,  amounting  from 
3  to  4  feet,  but  does  not  last  over  three  weeks. 

The  next  rise  occurs  in  the  early  part  of  October,  lasting  about  three  weeks,  after 
which  the  river  generally  falls  from  *2  to  3  feet. 

The  third  rise,  called  the  "fall  or  big  rise,"  takes  place  in  November.  From  this 
time  to  the  spring  rise,  or  the  overflow  in  March,  there  remains  generally  a  fair  stage 
of  water  during  the  winter  season.  Exceptionally,  there  was  low  water  during  the 
month  of  December,  18tW.  The  highest  water  known  was  in  1844  and  1867,  when  it 
rose  in  the  former  year  27  feet,  and  in  the  latter  29|  feet,  above  low-water  mark  at  St. 
Charles. 
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From  Indian  Bay,  seyen  miles  below  St.  CharleB,  to  the  month,  the  eta^e  of  water  is 
also  creatly  inflnenced  b}'  that  of  the  Mississippi  River.  At  the  time  of  the  Mississippi 
overnow,  the  whole  country  adjoining  both  shores  of  White  Kiver  is  under  water  from 
5  to  10  feet. 

CHARACTER  OF  BANKS,  BOTTOM-LANDS,  HIGH  LANDS. 

The  banks  are  very  firm,  consist  of  red  and  blue  clay,  and  not  subject  to  caving,  but 
•re  washed  off  by  rain  and  steamboat  waves,  amounting  to  about  from  6  to  8  inches 
per  year.  Caving  of  the  banks  only  occurs  below  the  mouth  of  tlie  Arkansas  River 
cut-off. 

The  country  along  the  left,  shore  of  the  river  is  low  and  subject  to  overflow  from  3  to 
10  ftret.  The  only,  yet  an  old  settlement  on  the  left  bunk,  is  Clarendon,  part  of  which 
is  also  under  water  during  the  overflow  season.  This  place,  and  two  farms  a  few  miles 
below,  arc  the  only  signs  of  habitation  along  the  left  shore.  High  timber,  dense  cane- 
brakes,  old  river-beds  forming  lakes  and  swamps,  constitutes  the  features  of  the 
country. 

On  the  right  bank  the  uplands,  consisting  chiefly  of  high  prairie-lands,  are  nearer  to 
the  river,  forming  generally  a  steep  bluff  toward  the  bottom-lands  and  at  such  places 
where  tbey  touch  the  river  immediately.  It  is  at  these  points  where  the  settlements 
are  situated,  consisting  generally  only  in  a  few  houses  and  a  warehouse  for  the  conveni- 
ence of  the  trade  with  the  interior  of  the  country.  These  points  are  :  Arcapola,  two 
miles  below  Duvairs  Bluff;  Aberdeen,  ten  miles  beh>w  Clarendon ;  Cass  Coe,  twenty 
miles  below  Clarendon  ;  Mouut  Adams,  twenty-five  miles  below  Clarendon ;  Crockett's 
Bluff,  thirty-four  miles  below  Clarendon  ;  St.  Charles,  forty-two  miles  below  Claren- 
don. The  height  of  the  bluffs  on  which  these  settlements  are  built  varies  from  15  to 
30  feet  above  high- water  mark. 

The  bottom  along  the  right  shore  from  Duvall's  Bluff  to  St.  Charles  is  from  one  to 
three  miles  wide,  and  bears  the  same  character  as  that  on  the  left  shore.  Belo\y  St. 
Charles  the  high-lands  recede  entirely  from  the  river,  and  there  is  no  sign  of  cultivation 
from  St.  Charles  to  the  mouth. 

OBSTRUCTIONS  TO  NAVIGATION,  LEANING  TIMBER,   SNAGS,  AND  WRECKS. 

The  obstructions  in  this  section  of  the  river  consist,  in  part,  of  overhanging  trees, 
but  chiefly  in  snags  and  wrecks.  There  are  altogether  not  more  than  200  leaning  trees, 
which,  being  mostly  in  short  bends,  are  apt  to  damage  the  rigging  and  chimneys  of 
boats. 

The  snags  immediately  in  the  channel  of  the  river  have  been  removed  by  the  United 
States  snag-boat  R.  E.  De  Russy  during  the  present  season.  There  are  still  about  300 
snags  which  ought  to  be  taken  out,  mainly  such  as  lie  very  close  to  the  shore  in  the 
bends;  it  was  impossible  for  the  above-named  boat  to  work  with  advantage  in  this 
river,  especially  at  such  places  where  the  i)osition  of  the  snags  required  her  to  work 
close  to  the  shore.  To  perform  the  work  in  this  river  with  success  a  smaller  lK>at, 
drawing  less  water,  but  having,  nevertheless,  powerful  machinery,  would  bo  required. 

The  worst  obstruction  to  navigation  are  the  wrecks,  some  of  which  lie  directly  in  the 
channel,  and  impede  navigation  to  a  great  extent.  The  following  will  exhibit  the  sta- 
tistics in  regard  to  these  wrecks  : 

Wreck  of  Sam  Hale,  &  qimrtcT  of  a  mile  below  DuvalVs  Bluff,  lying  in  the  middle 
of  the  channel,  and  is  dangerous  at  low  water. 

Wreck  of  stern 'iched  boat  Little  liock,  five  miles  above  Clarendon,  lies  in  the  middle 
oiftbe  channel;  at  low  water  part  of  niuchinery  visible.  As  boats  have  to  pass  within 
a  few  feet  of  the  wreck  at  low  water,  she  is  considered  one  of  the  most  dangerous  ob- 
structions to  navigation ;  is  owned  by  an  insurance  company,  the  name  of  which  I 
was  not  able  to  learn. 

United  States  gun-boat  Queen  City,  sunk,  1)^64,  by  the  confederate  forces,  one  mile  below 
Clarendon  ;  not  considered  in  the  way  of  boats. 

Wreck  of  the'^  Entrechangey^  a  half  mile  above  Cass  Coe,  close  to  the  channel  and  danger- 
ous at  low  water. 

Wrecks  of  Kate  Bruner,  Mary  Tatterson,  Eliza  .7.,  and  a  gun-boat. — These  four  wrecks 
are  400  feet  below  the  landing  at  St.  Charles,  and  were  sunk  during  the  late  war 
Three  of  them  lie  in  one  heap  about  100  feet  from  the  right  shore ;  the  fourth  is  between 
them  and  the  left  shore,  under  water,  and  in  the  middle  of  the  channel.  At  low  water 
there  is  hardly  room  enough  to  pass,  either  between  the  wrecks  or  along  the  left 
shore. 

Wreck  of  the  steamer  Sangamon^  at  the  head  of  Big  Island,  three  and  a  half  miles  below 
St.  Charles,  almost  entirely  rotten,  but  the  stump  on  which  she  sunk  is  still  in  the 
river,  and  being  a  hidden  obstruction,  very  much  dreaded  by  pilots. 

Wrecks  of  a  vood-barge  and  of  steamer  Diurnal^  below  the  wreck  of  the  Sangamon; 
both  lying  on  the  sand-bar  and  not  considered  dangerous. 
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Wreck  of  a  tcood-barge,  a  half  mile  above  the  month  of  the  xivor,  lying  dose  to  the 
bauky  and  is  not  a  dangerous  obstruction. 

I  am,  colonel,  very  respectlully,  yoor  obedient  servant, 

JUSTIN  STRASZEE, 

Civil  Engineer. 
Lieutenant  Colonel  W.  F.  Raynolds, 

Corps  of  EnyineerSf  U,  S,  J.,  St.  LouiSy  Missouri. 


I  11. 


Office  Western  Rh^eb  Improvements, 

St.  Lou  is  y  Missouri,  January  24, 1871. 

(tENERAL:  I  liave  the  honor  to  forward  herewith  a  report  upon  the 
exainiDatioii  of  Black  River,  Arkansas,  made  by  Captain  J.  S.  Tenny- 
son. In  my  letter  of  January  24,  forwarding  report  on  White  River, 
the  circumstances  under  which  this  examination  was  made  are  explained, 
and  need  not  be  repeated  here. 

The  table  of  shoals  given  in  the  report  shows  that  the  greatest 
obstruction  of  that  kind  in  the  stream  has  2  feet  of  water  on  it  at  the 
lowest  stage;  hence,  Black  River,  so  far  as  regards  shoals,  is  a  better 
stream  for  navigation  than  White  River,  to  which  it  is  tributary,  and, 
therefore,  the  shoals  need  no  improvement. 

The  large  number  of  snags  and  leaning  trees  which  now  obstruct  the 
navigation  of  this  stream,  and  the  two  wrecks  lying  in  it,  should  l>e 
removed,  as  the  extensive  and  fertile  country  upon  its  banks  depends 
solely  on  the  river  for  getting  its  produce  to  market. 

Again,  I  have  to  call  attention  to  the  necessity  of  boats  of  different 
construction  from  any  we  now  have  for  doing  this  work.  After  such  a 
boat  shall  hare  been  furnished^  the  estimate  for  imi)roving  the  naviga- 
tion of  Black  River  is  as  follows : 

Cutting  and  removing  11,93G  trees  on  the  banks,  at  50  cents 

each $5, 968 

Removing  2,019  snags,  eight  months'  work  for  snag-boat,  at 
•5,000  per  month 40, 000 

Removing  two  wrecks,  at  $2,500  each 5, 000 

Total  estimate 50, 968 

Respectfully  submitted. 

W.  F.  RAYXOLDS, 
Lieutenant  Colonel,  Corps  of  Engineers,  U.  8.  A. 

Brigadier  General  A.  A.  IIumphreys, 

Chief  of  Engineers,  U.  IS.  A.,  ^Vashington,  D.  C. 


St  LouiSy  Missouriy  January  17, 1871. 

Sir:  I  most  respecl fully  submit  borewith  tbo  report  on  the  condition  of  Black  Riyer, 
in  the  State  of  ArkaiisaH,  compiled  from  tield-iiote8  of  Captain  John  S.  Tennyson,  who 
made  the  examination  of  that  stream  under  instructions  and  supervision  of  Mr.  A*  Liv- 
ermore,  civil  engineer,  my  prcidecessor  in  charge  of  river  examinations. 

Black  River  is  a  tributary  of  White  River,  heads  in  the  southern  part  of  Missoori, 
and  empties  into  White  River  half  a  mile  above  Jacksonport. 

The  examination  of  the  river  was  commenced  at  Pocahontas,  the  head  of  steamboat 
navigation,  and  conducted  from  that  place  to  the  confluence  with  White  River,  a  di»- 
tuuce  of  one  hundred  and  lifty  miles. 
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TUs  work  wtM  done  nnder  the  UMt  favorable  circamatanceg,  the  river  fanving  been 
ftt  tbe  lowest  stage  of  nater  knovro  for  ti  uumber  of  years,  according  to  infonaation 
from  people  inhabiting  that  aection  of  ooantry . 

The  river  truverseo,  in  a  wiadiug  cenr^o,  low  bottom-laads,  which  are  Bubj<>ct  to 
overHow  durio^  high-wiiter  seasou.  It  haa  very  short  turns  aud  beads,  aud  Ibrma  a 
•UCcMsioit  of  pools  nnil  shoals. 

The  Bvemjce  wiiltli  between  banks  is  379  feet.  The  width  of  the  chanuol  in  the  pools 
ia  70  feet  at  low  wat^-r,  with  from  l>  to  6  feet  depth,  while  on  the  bars  and  shoals  tlio 
naiTowcsI  chaaoel  ia  33  feet  wiile  and  37  inches  deep. 

Tbe  principal  idioala  aud  bfirs  are  located  by  distance  from  Focahoatas.  Their  loca- 
tion aiid  uoDditiou  are  exhibited  in  the  foltowiug  table: 


.r 


tbo  Bivnda  19.85  feci 


which,  added  to  that  on  the  sho-ils. 


vuTj  slif^ht,  aud  avera;;t^s  about  oue  milo  and  a  half  per  h 
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The  banks  consist  of  clny,  are  flrni  and  not  snbjcct 
HO  feet  above  low-nnter  murk.  Daring  the  liigh-wuter  season  tlit-y  are  fl^neially 
Sowed  from  6  to  10  feet.  On  the  left  shore  there  are  three  places  which  are  Kuusrally 
above  overdow,  but  iu  extrumu  high  water  tiio  ground  la  covered  by  water  from  4  to 
6  laches,  which,  however,  is  of  short  duration.  These  phices  are  Clover  Itend,  sixty 
milet;  JeffuTaon  City,  one  Imndrcil  and  ten  miles;  and  Elgin,  one  hundred  ami  twenty- 
five  miles  belou  Pof.'abontas.  On  the  right  shore  the  high-lands  iiicliue  iu  a  gentle 
■lope  toward  the  river,  and  tonch  the  same  at  the  foltuwiiij' points: 

Pocahontas,  half  a  uiilu  distant  from  the  river,  and  125  fnet  abovu  low-wat«r  mark. 

At  DavisoDville,  twuuty-five  miles  below  Pocubonlas,  the  billy  uplands  form  a  rocky 
bluff,  ronsisUng  of  limestone,  3,71)0  feet  long,  and  50  feet  above  high-water  mark. 

Powhatan,  forty  milus  beluw  Pocahontas.  The  business  portiuu  of  the  town  lies  at 
the  foot  of  the  bills,  and  is,  during  the  overflow  season,  6  feet  under  water.  Tho  hills 
are  abont  lliO  feet  high. 

Strawberry  LandioLr,  ninety-five  miles  below  Poeahontas,  on  a  clay  blulf,  30  feet 
above  high- water  mark. 

Little  Paroquitt,  oue  hnndrod  and  forty  miles,  and  Paroquitt,  one  hundred  and 
foriy-three  milufe  below  Pocahontas,  are  built  on  the  declivity  of  gently  sloping  hills, 
40  feet  above  high-watet  tiiurk. 

Tho  country  iu  the  imnicdiato  neighborhood  of  the  river  shores  being  subject  to 
oTcrflow  ia  but  little  eultivate<l,  bot  a  few  miles  distant  from  tbe  river  the  ground 
•levated  above  tbe  overdow  is  very  fertile,  and  the  greatest  portion  of  it  under  vulti- 
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OBSTRUCTIONS,  LEAXXNG  TIMBER,  8XAOS,  AND  WRECKS. 

Loaning  timber  ia  very  abundant,  amnuntinj[r  to  the  namber  of  11,936  trees,  8,241  of 
which  are  less  than  one  foot  iu  diameter ;  2,989  from  1  to  3  feet ;  and  .706  oyer  3  feet 
in  diameter. 

The  ninnber  of  snaps  lying  in  the  river  is  2,019.  of  which  1,189  are  classed  as  shore 
sun^,  that  is,  such  as  lie  close  to  tlie  shore  which  is  next  to  the  channel. 

There  are  also  two  steamboat  wrecks  in  this  river,  which,  being  directly  in  the  chan- 
nel, arc  considered  very  danpiTons  obstructions.  "They  are  the  wrecks  of  the  W.  F. 
Hrooks,  opposite  Jefferson  City,  lying  across  the  channel;  there  is  hardly  room  enoagh 
for  boats  to  ])ass.  Wreck  of  the  Fairy  Queen,  in  Fairy  Queen  J^end,  one  hundred  and 
eighteen  miles  below  Pocahontas,  lying  in  the  middle,  of  the  channel. 

Owing  to  the  narrow  channel,  and  general  character  of  the  river,  it  will  be  neces- 
sary in  improving  it  to  pursue  a  method  differing  from  that  pursned  in  the  improve- 
ment of  the  Mis.sissip]»i  Hiver.  Xtarly  all  the  leaning  timber  after  being  cut,  and  all 
the  snags  and  stumps,  will  have  to  be  deposited,  either  on  the  shore,  or  on  the  shore 
bai*s  below  the  i»oints.  This  will  require  a  snag-boat  entirely  differing  iu  coustructiou 
of  hull  and  umchinery  from  those  now  used  on  the  western  rivers. 

GENEUAL  K£ MARKS. 

The  improvement  of  Black  Kiver  is  of  immense  importance  to  the  countiy  which  is 
travei*se(l  by  that  stream.  The  int«'rior  is  very  fertile  and  mostly  cultivated  in  cotton. 
The  population  of  this  district  dei)ends  entirely  on  the  navigation  of  the  river,  both 
for  ship[)ing  off  the  produce  and  for  procuring  the  supjdies  lor  the  necessities  of  life. 
The  dangers  of  navigation,  caused  by  the  present  condition  of  the  river,  allow  but 
very  small  boats  to  run,  and  that  only  in  daylight,  it  being  too  hazardous  to  run  dur- 
ing the  night,  esjiecially  in  low  water.    • 

When  clear  of  obstructi<tns  Black  River  will  be  a  better  stream  for  navigation,  than 
White  Jiiver  is  from  Augusta  to  Jacksonport,  and  it  will  admit,  during  high-water 
season,  the  large  boats  that  are  running  in  Lower  White  River,  whenever  the  stage  of 
the  water  in  tho  latter  is  such,  that  they  can  reach  Jacksonport.  It  will,  once  cleaned  out 
thoroughly,  n'quire  no  more  expenditures  for  a  number  of  years,  and  remain,  having 
no  caving  banks,  a  natural  canal. 

I  am,  most  respectfully,  colonel,  vour  obedient  servant, 

JUSTIN  STRASZER, 

Civil  Engineer, 
Lieutenant  Colonel  W.  F.  Raynolds, 

Corj)S  of  £uginccrK,  U.  S.  -J.,  St.  LouiSj  Missouri. 


Office  Western  River  I3iprove:ments, 
1122  rine  street,  /St.  Louis,  Missouri,  October  7,  1871. 

Gkner  AL :  I  have  the  honor  to  submit  my  auniial  report  of  opci^tions 
upon  the  White,  Black,  and  Little  lied  Kivers,  in  Arkansas. 

Under  the  date  of  July  23, 1870,  the  "  examination  or  survey  ^  of  these 
streams  were  placed  under  my  charge.  Separate  reports  were  made 
upon  each  stream.  The  report  of  a  reconnaissance  of  White  River,  from 
Forsy the,  Missouri,  to  its  mouth,  with  approximate  estimates  for  its  im- 
provement, amounting  to  $170,000,  was  forwarded  to  the  Bureau  Jan- 
uary 21,  1871. 

On  the  same  day  I  also  forwarded  a  report  of  a  reconnaissance  of  Black 
River,  from  Pocahontas  to  its  mouth,  with  approximate  estimates  for 
its  improvement,  amounting  to  $50,908. 


Under  date  of  August  G,  1870,  I  wa«  direct^id  to  send  a  *snag-boat  at 
once  into  White  River.  In  compliance  with  these  instructions  the  snag- 
boat  R.  E.  De  Russy  ascended  White  River  to  a  point  about  three  miles 
above  Des  Arc,  where  her  further  progress  was  interrupted  by  shoals. 

The  De  Russy  did  good  service  in  removiuff  snags  from  that  portion 
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of  White  Eiver  over  which  she  passed,  bat  her  draaght  is  too  great  for 
operations  iu  the  upper  portion  of  the  stream. 

PEOPOSED  OPERATIONS. 

The  act  of  Congress,  approved  March  3, 1871,  makes  an  appropriation 
of  $10,000  for  the  improvement  of  the  White,  Black,  and  Little  Eed 
rivers. 

I  find  myself  at  great  loss  to  determine  tlie  best  method  of  using  an 
appropriation  of  $10,000  for  the  prosecution  of  works  for  which  estimates 
have  been  made  amounting  to  over  $250,000.  It  is  evident  Congress 
could  not  have  intended  any  improvements  of  the  character  contem- 
plated in  the  reports.  As  the  best  that  can  be  done,  I  have  recommended 
the  expenditure  of  the  appropriation  in  the  removal  of  snags  and  trees, 
which  figure  largely  in  the  list  of  obstnictions. 

Black  and  Little  Red  Rivers  being  tributary  to  White  River,  the  trans- 
fer of  a  snag-boat  from  one  stream  to  another  can  be  made  without 
trouble. 

The  snag-boat  S.  Thayer  being  the  only  light-draught  boat  of  the 
fleet,  my  recommendation  was  to  send  her  into  White,  Black,  and  Little 
Red  Rivers,  as  soon  as  she  could  be  spared  from  duty  in  the  Missouri 
and  Arkansas.  My  recommendation  has  been  approved  by  the  Bureau, 
and  will  be  carried  out  as  speedily  a^  practicable. 

The  appropriation  will  keep  a  snag-boat  at  work  in  these  streams  for 
only  about  two  months,  which  will  render  comparatively  little  service 
to  navigation.  If  it  is  proposed  to  render  the  navigation  of  these 
streams  the  service  which  is  practicable,  it  will  be  necessary  to  make 
appropriations  somewhat  commensurate  with  the  work  to  be  done.  If, 
on  the  other  hand,  it  is  proposed  to  operate  in  them  with  snag-boats 
alone,  then  provision  should  be  made  for  building  a  boatsuitable  for  the 
purpose,  and  for  keeping  her  at  work  at  least  six  months  of  each  year, 
or  while  the  water  is  high  enough  for  her  to  operate.  The  estimated 
expense  for  doing  this  is  as  follows : 

ESTIIVIATE. 

For  building  one  light-draught  snag-boat ^ $100, 000 

For  running  expenses  six  months,  at  $5,000  x)er  month 30, 000 

For  repairs  and  expenses  in  ordinary' 6, 000 

Total  estimate. . .' 135, 000 

Respectfully  submitted. 

W.  F.  RAY]!fOLDS, 
Liexitenant  Colonel  Corps  of  Engineers. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U..  8.  A.,  Wa^hingion,  D.  C. 


I  12. 


Office  Western  River  Iiviprovements, 

St,  LouiSj  February  8, 1871. 

General  :  I  have  the  honor  to  submit  herewith  the  report  of  Captain 
C.  R.  Sater,  Corps  of  Engineers,  upon  his  examination  of  Vicksburg  Har- 
bor,  made  under  my  direction. 


378        REPOBT  OF  TH£  CHIEF  OF  ENGINEEBS. 

The  report,  with  the  accompanyiug  maps,  sketches,  profiles,  &c,  give 
a  clear  conception  of  the  condition  of  afiairs  at  that  place,  and  make  it 
evident  that  the  apprehensions  that  the  river  will  seek  a  new  channel, 
leaving  Vicksburg  an  inland  town,  are  only  too  well  founded,  and  the 
necessity  for  prompt,  energetic  action  to  prevent  such  a  calamity  is 
manifest,  if,  indeed,  the  time  for  action  has  not  already  passed. 

There  can  be  no  doubt  that  the  remedy  proposed  would  effect  the  ob- 
ject in  view  if  it  could  be  promptly  applie(l,  and  I  see  no  more  econom- 
ical way  of  securing  the  result,  or  any  which  could  be  more  speedily 
carried  out.  Still,  I  doubt  if  the  work  can  be  done  in  time  to  prevent 
the  impending  calamity.  Hence  if  it  is  proposed  to  attempt  to  save  the 
harbor  of  Vicksburg,  it  is  of  the  greatest  importance  to  commence  at 
once. 

By  doing  so,  and  beginning  the  revetment  at  the  upper  portion  of  the 
section  whicli  is  now  wearing  away  so  rapidly,  the  action  may  possibly 
be  so  checked  as  to  afford  time  to  complete  the  imx)rovement. 
Very  respectfully, 

W.  F.  RAYNOLDS, 
Lieutenant  Colonel  ofEngineerSy  U.  8.  A. 

Brigadier  General  A.  A.  Humpurkys, 

Chief  of  Unffineera,  U.  S.  A.,  ^Ya8hingto7^J  D.  C. 


Office  Western  Kiver  Improvements, 
Xo,  1122  Pine  street ,  St.  LouiSy  Miaaouriy  February  6,  1871. 

Coix)nel:  I  have  the  honor  to  submit  herewith  my  report  on  the  examination  of 
Vicksburgh,  Harbor  and  vicinity,  executed  in  accordance  with  your  instructione  of 
Novemb<T  14,  1H70,  copies  of  whicli  accompany  this  n^port.  (Papers  marked  A,  B,  C, 
D,  and  K.)  As  neither  funds  nor  time  were  availabU*  to  execute  a  survey  on  the  scale 
Tocommeuded  by  Colonel  Macomb,  I  confme(>  my  examinations  to  the  immediat-e 
vicinity  of  Vick»burjj;h. 

A  careful  survey  was  made  of  the  peninsula  opposite  the  city,  from  the  military  canal 
to  the  point.  This  survey  embraces  all  features  of  interest  or  importance,  and  was 
connected  with  all  preceding  surveys  of  which  I  could  obtain  maps.  The  left  bank  of 
the  river  was  fixed  by  triangulation  from  the  main  line.  A  careful  reconnaissance  of 
this  shore  wats  also  made  from  King's  Landing  to  a  point  opposite  the  lower  end  of  the 
canal,  and  the  topograjihy  filled  in  ;  our  survej'  was  also  connected  with  the  city  maps 
in  the  same  manner.  Two  lines  of  levels  were  run  aci-oss  the  point,  viz,  one  alon^ 
the  course  of  the  old  canal,  and  one  at  the  point  where  the  cut-ott'  seems  most  immi- 
nent. Frequent  profiles  were  also  made  of  the  river  bank.  Borings  were  made  at 
three  different  points  on  the  cross-section  line  at  the  narrowest  part  of  the  neck. 
These  borings  give  a  very  trood  idea  of  the  disposition  of  tke  strata.  The  hydrographi- 
c-al  work  was  confined  to  making  with  much  care  four  characteristic  sections  of  the 
river,  viz,  three  on  the  upper  and  one  on  tht?  lower  side  of  the  point. 

The  river,  during  my  survey,  reached  a  jioint  43.6  feet  below  the  high  water  of  1858, 
as  determined  by  the  bench-mark  left  by  the  delta  survey  on  the  north  wall  of  the 
Prentiss  House.  It  was  consequently  at  its  lowest  stage  or  very  near  it.  All  hydro- 
graphical  observations  are  referred  to  this  lowest  observed  level.  ^ 

Accompanying  this  report  are  three  maps,  viz :  ' 

Sheet  No.  1,  showing  the  vicinity  of  Vicksburgh.  This  map  embodies  all  the  in- 
formation collected  by  my  surveys,  and  gives  the  shore-lines  of  1>?*28,  1865,  1866,  and 
1869  in  addition.     Scale  T^-Jna- 

Sheet  No.  2  gives  a  sketch  of  the  Mississippi  River,  from  Terrapin  Neck  above  to 
Grand  Gulf  below  Vicksburgh.  This  sketch  was  ma<le  from  the  steamer  Octavia  in 
1869  and  1870,  and  although  not  strictly  accurate,  vet  is  sufficiently  so  t«  give  a  good 
idea  of  the  shape  of  the  river  in  this  vicinity.     Scale  one  inch  to  one  mile. 

Sheet  No.  3  gives  to  various  scales  the  profiles,  cross-seutions,  and  borings  executed 
by  my  party. 

REPORT  ON  VICKSBURGH  AND  VICINITY. 

The  city  of  Vicksburgh  possesses  the  most  commanding  site  and  the  finest  harbor  on 
the  Mississippi  River.  The  city  is  built  on  the  range  of  blufi's  which  fonn  the  Honthem 
limit  of  the  Yazoo  Bottom,  and  which  at  this  point  are  directly  on  the  river,  tl&e  rock 
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on  which  they  roflt  cropping  out  at  the  water's  edge.  There  is  deep  water  aloDg  the 
whole  city  front,  and,  in  fact,  the  entire  width  of  the  river  is  available  for  boats  at  all 
seasons,  as  there  is  not  less  tJian  25  feet  depth  in  any  part  of  it.  Vicksburgh  is  situated 
in  one  of  the  finest  cotton  districts  of  the  South,  and  is,  in  fuct,  the  onl^'  available  out- 
let for  a  good  portion  of  Northeastern  LouiHiaua  and  Western  Mississippi.  It  is  also 
the  shipping  point  for  the  whole  country  bordering  on  the  Yazoo  and  its  tributaries.' 

Two  lines  of  railroads  converge  there,  viz,  the  Vicksburgh,  North  Louisiana,  and 
Texas,  in  Louisiana,  and  the  Vicksburgh  and  Meridian,  in  Mississippi.  The  terminus  of 
the  former  road  is  at  Delta,  three  miles  below  Vicksburgh,  and  on  the  other  side  of  tho 
river.  It  was  originally  at  DeSoto,  directly  opposite  Vicksburgh,  but  that  site  was  aban- 
doned owing  to  the  rapid  encroachments  of  the  river.  These  two  roads,  I  understand, 
entirely  fail  to  meet  the  demands  made  on  them  for  transportation.  The  finest  ana 
largest  packets  on  tho  Mississippi  run  between  Vicksburgh  and  New  Orleans,  the  trade 
beine  the  most  profit-able  one  on  the  river.  , 

Oi  the  importance  ofiVicksburgh  in  a  military  point  of  view,  but  little  need  be  said. 
It  is  a  perfect  Gibraltar  against  an  attack  either  by  land  or  water,  and  may  truly  be 
Bttid  to  be  the  key  of  tho  Mississippi  Valley.  Its  growth  since  the  war  has  been  con- 
siderable, and  is  steadily  on  the  increase.  The  ]»rcseut  value  of  taxable  x^roperty  in 
the  city  is  estimated  at  something  over  seven  millions. 

In  view  of  all  this,  it  is  not  sur^irising  that  the  inhabitants  feel  justly  apprehensive 
of  a  catastroi)he  which  would  at  once  deprive  them  of  all  their  preaeut  advantiiges, 
and  force  them  either  to  remain  an  inland  town  or  go  to  the  exiiense  of  extending  the 
business  portions  of  the  city  indeiinitely,  to  suit  the  changes  which  the  eccentric  river 
seems  disposed  to  make.  The  conformation  of  the  river  in  this  vicinity  is  peculiar, 
and  merits  a  brief  description.  Young's  Point,  Louisiana,  is  opposite  the  mouth  of  the 
Yazoo,  and  six  miles  due  west  from  VickHburgh.  The  course  of  the  river  at  this  point 
is  a  little  south  of  east  for  three  miles,  till  it  reaches  the  head  of  the  military  canal, 
when  it  bends  sharply  to  the  northeast  and  maintains  this  direction  till  it  reaches  the 
blutfs  on  which  Vicksburgh  is  built.  It  then  turns  abruptly  on  itself,  running  nearly 
parallel  to  its  former  course,  straight  ])aRt  the  city,  and  so  on  for  a  distance  of  about 
eiffht  miles,  when  it  bends  buck  to  the  left  to  reach  the  town  of  Warren  ton,  Mississippi. 
Tuis  peculiar  formation  explains  the  fine  harbor  of  Vicksburgh.  The  river  is  so  concen- 
trateu  by  its  abnipt  change  of  direction  on  reaching  the  blufi's,  the  materials  of  which 
are  substantial  enough  to  prevent  any  great  abrasion,  that  it  is  forced  to  scour  out  a 
very  deep  and  narrow  bed,  which  possesses  a  directness  to  be  seen'at  no  other  point  on 
the  river.  No  changes  of  any  consequence  have  tiikeii  place  in  this  portion  of  the 
river,  the  shore-line  of  1828  being  alujiost  coincident  with  the  lino  of  1870.  On  the 
Qpper  or  northwestern  side  of  the  peninsula,  howcrver,  tho  case  is  widely  different. 
^oar  the  upper  mouth  of  the  canal  the  direction  of  the  river  is  changed  so  abruptly  as 
to  throw  the  whole  current  against  the  Louisiana  shore.  The  soil  is  mainly  composed 
of  sand  free  from  cementing  materials.  The  water,  even  at  a  dead  low  stage,  attains  an 
average  depth  of  52  feet  within  275  feet  of  the  foot  of  the  bank,  and  the  average  width 
of  water-way  being  but  2,000  feet,  the  current  attains  a  tremenclous  force  to  abrade  tho 
soft  and  yielding  shore.  The  abrasion  was  gradual  but  constant  until  1865,  since 
which  it  has  attained  a  rate  of  progress  most  alarming. 

In  1^Z3  the  width  of  the  ])eninsula  at  the  site  of  the  canal  was  9,100  feet,  and  grad- 
ually diniinishe4  from  this  width  to  about  0,000  feet  near  the  ])oint. 

In  1858  the  width  had  been  pretty  uniformly  reduced  about  1,900  feet  from  that  of 

The  maximum  erosion  amounted  to  2,000  feet,  which,  for  thirty  years,  gives  a  rate 
X>er  annum  of  GO  feet.  In  1805  the  abrasion  was  still  nearly  uniform  along  the  whole 
iioint.  The  maximum  since  1858  was  440  feet,  giving  a  rate  for  the  seven  years  of  63 
feet  per  annum,  nearly  the  same  as  before.  In  1866  a  great  change  took  place.  Tho 
rate  of  abrasion  at  the  upper  end  of  the  bend  was  enormously  increased.  It  amounted 
daring  the  year  to  300  feet  at  the  canal,  900  feet  a  quarter  of  a  mile  below,  and  500  feet 
h^f  a  mile  above  Cranu-r's  House.  From  this  point  the  new  shore-line  i^radually  ran 
into  that  of  1805.    This  was  the  year  of  the  formation  of  Terrapin  Neck  Cut-off. 

Of  18G7  and  1868  wo  have  no  information,  but  in  18()9  a  crevasse  took  the  shore-line 
hack  some  1,400  feet  on  tho  line  of  the  canal.  This  was  exceptional,  however,  the  reg- 
ular abrasion  amounting  to  some  950  feet  since  1866,  and  it  ceased  a  mile  below  Cra- 
mer's.   This  would  give  a  rate  of  317  feet  per  annum. 

The  shore  now  showed  a  deep  re-entering  below  and  in  the  neighborhood  of  the 
canal.  This  was  partly  reclaiuwd  by  new  levees,  but  from  1869  to  1870  the  greatest 
amount  of  damage  was  done.  The  main  body  of  the  river  was  shifted  farther  down 
the  bend,  the  point  of  impact  being  just  above  Cramer's  House,  and  the  whole  shore-line 
helow  there  was  changed  to  suit  tliis  new  direction.  The  average  amount  of  cutting 
was  940  feet,  but  the  maximum  was  1.500  feet,  and  that  at  the  narrowest  part  of  the 
peninsnla.  At  the  time  of  my  survey  the  width  at  this  point  was  2,500  feet,  which  is 
all  that  now  remains  to  prevent  the  river  from  breaking  through.  This  same  high 
water  Ullud  up  the  head  of  tho  bend  considerably,  the  shore-line  at  tho  canal  being  now 
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out  beyond  t)ie  line  of  18C6.  A  bar  is  rapidly  forminfi  above  the  canal  and  will  doubt* 
leaa  soon  ex-tc>nd  down  to  the  small  point  shown  on  the  map.  The  int<ervenin|(  space  is 
now  occupied  by  un  eddy — the  main  current  only  n^achin^  the  bank — near-the  broken 
levee  al>ove  Crainer^H  House.  Tlie  preHcnt  width  of  the  peninsula  at  the  canal  is  6,B33 
feet.  Two  and  a  half  miles  from  hero  tiiis  width  is  {:^dually  diminished  to  2,500  feet. 
From  tliis  point  it  frradually  increases,  attaining  a  width  of  3/200  feet  within  a  mile 
of  the  point.  The  extro.mity  of  the  peninsula  has  been  continually  elongated  to  keep 
pace  with  the  cutting  of  the  bank  above  tht^  Vickaburgh  Bluffs.  It«  extremity  is  now 
about  2,000  feet  beyond  the  line  of  l>f>J^,  and  is  a  little  further  down  the  river.  As 
before  ntated,  the  changes  in  front  of  Vicksburgh  have  been  very  slight.  8ueh  "  makes" 
as  have  l.)een  formed  have  been  speedily  washed  away  again,  leaving  the  shore-line  com- 
paratively unchanged.  There  in  therefore  nothing  to  compensate?  for  the  wear  above, 
and  under  the  hesl  of  cireunistances  it  would  only  be  a  question  of  time  as  to  when  the 
peninsula  would  be  entirely  washed  away.  At  the  rate  given  from  IS2S  to  18U5  the 
peninsula  would  have  out-lived  this  century ;  but  if,  as  seems  probable,  the  present 
rat«  of  erosion  should  continue,  two  or  three  years  would  be  sufficient  to  effect  the  cut- 
oft'.  Terrapin  Nerk  in  1^58  is  reported  to  have  been  1,200  feet  wide.  In  18G6,  just  pre- 
vious to  the  formation  of  the  cut-oil,  the  width  had  been  reduced  to  450  feet,  or  a  rate 
of  abrasion  of  04  feet  ]>er  annum. 

Davis,  or  Palmyra  Cut-otf  Wiia  2,700  feet  across  in  lPr>8.  In  18()7,  the  year  it  broke 
through,  it  had  been  reduced  to  about  1,200  feet,  or  a  rate  of  abrasion  of  166  feet  per 
annum. 

In  both  these  casen  the  neck  was  wearing  on  both  sides,  so  that  the  actual  rates  of 
cutting  were  only  half  those  given.  This  will  give  a  good  i<lea  of  the  tremendous  force 
now  acting  on  the  junnt  in  front  of  Vieksburgh.  The  fact,  tcm,  that  at  Davis'  Cut-off" 
the  river  broke  through  1,200  feet  in  a  single  night,  shows  the  imminencu  of  the  danger 
now  thn-atening  the  city  of  Vieksburgh. 

There  is  no  doubt  in  my  mind  that-thc  formation  of  these  two  great  cut-offs  was  the 
cause  of  the  v»»ry  marked  results  visible  since  liiG^,  Their  combined  eftect  was  to 
shorten  the  river  some  thirty  mile^j  with  a  proportionate  increase  in  the  water  slope. 
The  ellorts  of  tin*  river  to  regain  its  lost  r«*gimen  are  made  evident  by  the  ra{)id  cntting 
going  on  in  all  the.  bends  for  some  distance  above  and  below  Vickshurgh.  It  is  only  in 
this  manner  that  the  river  can  regain  its  original  length  and  slope.  Data  are  wanting 
to  determine  how  nearly  this  result  has  been  obtained,  and  conseqnently,  it  is  impossi- 
ble to  predict  wlien  this  excessive  rate  of  abrasion  may  cease.  (The  low-water  slope 
at  the  present  time  is  three-tenths  of  a  foot  per  mile.) 

Moreover,  the  encroachments  of  the  river  iiLvariims  places  already  complicate  the 
question,  as  no  man  can  foretell  what  the  effect  of  certain  changes  now  in  ]»rogressmay 
be.  For  instance,  the  river  is  encroaching  very  rai»idly  on  the  shore  opposite  Paw  Paw 
Island.  Already  it  is  only  separated  from  the  Yazoo  by  a  neck  ahout  1,200  feet  wide, 
and  there  is  no  reasonable  doubt  but  that  in  a  year  or  two  it  will  break  through  into 
that  stream.  No  one  can  dcmht  that  the  change  of  direction  thus  produced  will  have 
an  important  bearing  on  the  river  above  Vieksburgh,  but  whether  it  will  be  for  the  bet- 
ter or  for  the  worse  it  is  imi>ossiblo  to  s«iy. 

It  is  also  necessary  to  state  here  that  no  great  fioo<l  has  taken  place  since  1807.  It 
is  only  reasonable  to  suppose  that  a  great  Hood  rising  above  the  banks  will  produce 
far  greatt.'r  etleets  than  the  comparatively  small  ones  of  late  years.  The  borings  exe- 
cuted nnder  my  <lirections  gave  most  disheartening  results.  About  live  feet  above  the 
low-water  level  of  the  river  a  bed  of  blue  clay  \i  feet  thick  is  met  with.  Above  this  is  the 
usual  sandy  surface  soil ;  10  ft^vt  below  the  first  layer  of  clay  a  second  one  4  feet  thick  is 
met.  The  space,  between  the  two  is  filled  with  coarse  sand,  thoroughly  i>ermeated  by 
the  seip  water  from  the  river,  and  almost  fluid  ;  at  a  further  depth  of  19  feet  a  third 
layer  of  clay  is  nu't  with,  wliich  is  18  feet  thick ;  above  this  is  quicksand  as  before. 
Twenty-eight  feet  below  the  third  layer  of  clay  is  solid  rock,  and  the  space  betwc^en  is 
filled  up  with  some  substance  too  soft  to  be  raised  by  the  boring  tools.  It  is  probably 
an  almost  fluid  (juicksand.  IJy  referring  to  the  sheet  of  cross-sections,  &c.,  4t  will  be 
seen  that  a  large  portion  at  least  of  the  present  river  bed  is  in  the  third  layer  of  clay; 
but  the  u])per  section,  taken  where  the  water-way  is  most  contracted,  (1,400  feet  wide 
at  the  surface,)  shows  a  depth  which  would  carry  it  thnmgh  this  clay,  and,  in  all 
probability,  down  to  the  rock.  We  therefore  see  that  the  whole  extent  of  the 
upper  side  of  the  peninsula  i)rcsents  nothing  to  resist  the  action  of  the  river  but  unstable 
layers  of  sand  of  great  thicknt^ss,  which  are  already  ]>ermeated  by  the  river  water  to  a 
distance  of  at  least  500  feet  from  the  river  itself,  and  probably  much  farther.  In  fact, 
there  is  nothing  to  show  that  the  water  does  not  already  tlow  through  from  one  side  of 
the  point  to  the  other,  and,  indeed,  the  almost  fluid  condition  of  the  lower  strata  XK)ints 
Btnmgly  towanl  that  inference.  The  cutting  action  of  the  river  merely  washes  out 
this  loose  sand,  thereby  undermining  the  clay  layers,  which  finally  break  df>wn  under 
the  superincumbent  weight  and  preci])itate  considerable  portions  of  the  bank  into  the 
river  simultaneously.  Of  course,  the  deeper  the  water  the  more  rapid  the  cutting, 
from  the  increased*  hydrostatic  X)ressure  and  the  greater  overhanging  weight.    The 
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present  bed  of  the  river,  as  well  as  the  slopea  of  the  hanks,  are  apparently  covered 
with  lumps  of  clay,  which  are  lying  as  they  fell,  the  saud  having  been  all  washed  out 
ftom  around  them. 

Tbe  prt* rise  course  which  would  be  taken  by  the  river,  in  cnHe  the  threatened  cut-off 
should  form,  is  hard  to  predict,  but  the  effect*  on  Vicksburgh  Harbor  arc  obvious  enough. 
ShouUl  the  rivt*r  go  through  at  tho  present  narrowest  part  of  the  neck,  the  main  chan- 
nel wouhl  strike  the  Mississippi  shore  about  two  miles  below  Vicksburgh,  and  the 
t«udeucy,  for  some  time  at  h?ast,  would  ho  to  work  farther  down  the  river.  The  pres- 
ent harbor  wouhl  S4>ou  be  filled  up  with  sand-bars,  and  as  no  aftiuent  enters  it  of 
sufficient  size  to  keep  open  a  channel  largo  enough  for  navigable  purposes,  the  present 
city  wharf  would  be  entirely  shut  off  from  the  river.  The  results  of  all  previous  cut- 
offs have  shown  conclusively  that  this  filling  up  of  the  old  hw\  is  inevitable.  It  would 
be  impossible  to  keep  the  ui>|)er  end  of  the  old  channel  open,  although  the  lower  end 
might  be  opened  up  by  dredging.  The  channel  thus  obtained  would,  however,  be  too 
small  and  dangen)us  for  large  or  hcavily-hulen  hoats,  so  that  the  city  would  be  practi- 
cally shut  off  from  the  river.  There  would,  therefore,  remain  no  alternative  but  to 
establish  new  warehouses,  «fcc.,  at  the  nean'st  point  available  on  the  new  chaftineli 
which  would  pr<»bahly  Ix?  some  two  or  three  miles  from  the  present  city  wharf. 

The  worst  feature  about  the  change  wouhl  be  the  loss  of  the  bluffs  and  the  stable 
river  regimen  which  tho  city  now  enjoys,  and  wliieh  have  been  the  main  sources  of  its 
pros|>enty.  Theni  would  also  be  a  great  uncertainty  as  to  the  stability  of  any  new 
site  which  might  be  selected.  The  best  and  most  economical  method  of  preventing 
this  calamity  is  not  very  obvious. 

It  is  a  favorit*^  idea  among  non-pn)fesHional  people  that  it  is  tho  easiest  thing  in  the 
world  to  chauije  the  course  of  a  river  in  anv  manner  desirable.  In  view  of  this  fact,  it 
is  not  surprising  that  parties  intereste<l  in  the  matter  should  have  broached  a  great 
number  of  schemes  for  preserving  Vit^ksburgh  Harbor,  all  of  which  are  based  on  some 
idea  of  changing  the  course  of  the  river.  Now  tlie  chronicles  of  engineering  science, 
while  recording  innumerable  failures  of  works  of  this  nature,  mention  but  few  successes. 
In  fact,  it  may  be  safely  stated  that  no  i>roblem  in  engineering  offers  more  uncertainty 
as  to  the  results  and  fewer  chances  of  success.  That  succi^ssful  works  of  this  kind  have 
been  carrie<l  out  is  unquestionable,  but  it  has  b<»en  at  a  fabulous  cost  of  time  and  money, 
and,  at  bej*t,  only  on  small  or  medium-sized  streams.  To  applj'  such  experience  to 
a  river  like  the  Mississiiiju  at  Vicksburgh  wouhl  be  impossible. 

To  carrj'  out  any  work  of  this  kind,  many  years  of  i)ri'liminary  observation  are 
absolutely  ess(*ntial.  To  predict  the  effect  of  a  cut-off  or  a  change  of  direction  in  the 
river,  it  should  be  crlosely  studied  at  all  stages,  and  for  several  successive  si^asons,  and 
the  observationsshouldextt'ud  over  a  suflicient  jm)!  tion  of  the?  stream  toembrace  the  whole 
area  of  country  likely  to  be  most  affected  by  the  proposed  change.  luforniation  thus 
obtaine<!  might  be  n-lied  on  to  gui«le  tln>  judgment,  but  it  is  absolutely  wanting  in  the 
prcsiMit  case.  There  remains,  then,  only  the  more  obvious  plan  of  endeavoring  to  protect 
the  i)ank  as  it  stands,  and  allowing  the  river  to  keep  its  present  channel.  There  are 
two  metluwls  of  accomplishing  this  result,  viz:  by  jettees  or  continuous  revetmefit. 
Jetteea  will  certainly  deflect  the  main  curn'ut  of  a  stream  from  a  caving  shore,  but  thev 
form  hurtful  eddies  between  them  which  require  the  intermeiiiate  bank  to  be  revetteu. 
Their  ccwt  at  Vicksburgh  would  be  en(»rmous,  as  the  water  at  its  lowest  stage  has  a 
maximum  depth  of  67  feet,  and  they  would  n^ciuire  to  be  raised  at  the  inner  end  to  high- 
water  mark,  or  Ai>  feet  above  h)w  water,  to  prevent  the  river  from  washing  around  them. 
Moreover,  as  before  stated,  the  intermediate  shore  would  have  to  be  revetted,  so  that,  in 
my  opinion,  jettees  would  be  far  mote  costly  than  a  continucms  revetment,  and  also  more 
uncertain. 

The  plan  of  continuous  revetment  I  therefore  regard  as  the  most  feasible.  To  carry 
it  out  in  a  thonnrgh  and  substantial  manner,  it  would  be  necessary  to  cover  the  slope 
of  the  bank,  from  low-water  mark  to  the  deepest  ])ortion  of  thechaniud,  with  a  layer  of 
bn>keu  stone,  at  least  three  feet  thick.  Tho  stone  could  bo  dmpjied  overboard  from 
barges  in  the  same  manner  as  in  forming  a  riprap. 

From  low-water  mark  the  bank  shoultl  be  gra<led  back  to  a  level  slope  of  ono  verti- 
cal to  six  horizontal,  and  the  surplus  earth  u**e<l  in  the  formation  of  a  levee,  with  equal 
slopes  inside  and  out,  viz,  one-sixth.  The  crown  of  this  levee  should  be  10  feet  wide 
and  A**  feet  above  the  low  water  of  D.^cember  .5,  1870,  which,  as  already  stated,  is  4'.{.6 
feet  below  the  high  water  of  1^5"*.  This  wouhl  put  the  top  of  the  proposed  leveo  three 
feet  above  the  highest  water-marks  on  record. 

The  outer  slope  of  this  levee  should  be  carefully  paved  one  foot  thick  with  stone,  as 
far  down  as  low-water  mark.  8uch  a  structure  wouhl,  it  is  thought,  guarant^M*  ])erfect 
immunity  to  tin;  bank,  as  the  interstices  iM^tween  the  stomas  would  soon  be  tilled  up 
with  8e<liuientarv  deposits,  thus  fiu'ming  a  compai't  mass,  which  would  jirotect  the  soft 
soil  underneath  /rom  abrasion.  The  inner  sloiie  of  the  levee  is  nnidevery  flat,  t<»  avoid 
the  chances  of  an  overflow  of  the  peninsula,  which,  without  this  precaution,  would  take 
the  revetment  in  rear  and  wash  it  out. 
The  tut«l  length  of  shore  to  be  thus  protected  is  21,000  feet,  nearly  four  miles,  and 
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extends  from  the  bar  nt  the  point  into  the  ed<ly  below  the  canal.  It  would  be  better 
and  easier  to  do  the  Buhaqneons  work  at  a  h)w  or  at  least  a  niedinm  stage  of  water. 
The  gradin;jj  of  the  hank,  &c.,  conhl  of  ooursn'  only  he  done  when  the  bank  wa»  uncov- 
ered. 8tnne  of  Hiifticiontly  good  quality  for  this  work  ran  be  obtained  at  Haiues's  and 
other  blnfts  on  Yazoo  River,  and  can  be  towod  or  r;ifte<l  down  in  halves  to  the  place  of 
deposit.  Tlifsr  quarries  are  about  twenty-five  miles  fn>m  the  work.  To  insure  snc- 
cess^  it  wouhl  he  necessary  to  have  a  large  number  of  barges,  and  to  accumulate  a 
considerabh;  cpiantity  of  stont*  before  beginning  the  riprap.  When  once  commenced, 
the  work  shouM  be  i)ro.secuted  with  all  possibh-  dispatch,  to  prevent  the  river  washing 
the  bank  away  l>efore  tin;  full  (?overing  could  be  ])lace<l  on  it.  In  fact,  if  anything  is 
to  be  done  here,  it  should  be  done  vt^ry  soon,  as  if  the  present  rate  of  abrasiou  should 
continue  for  a  year  or  two  longer,  it  would  be  too  late.  It  would  also  l>e  highly  im^iort- 
ant  to  have  the  whole  sum  ni»cessjary  appropriated  at  once,  to  avoid  any  delays  in 
carrying  tlie  work  through  when  once  begun. 

The  accompanying  ])rotile  will  give  an  idea  of  the  ]dan  proposed.  It  is  thought  to 
be  a  fair  average  section.  The  stone-work  will  amount  to  H8(>,444  cubic  yards,  which 
can  "lie  put  in  pla<-e  for  $2  a  yard.  The  earth-work  will  amount  to  2,177,700  cubic 
yards,  which  I  have  estimated  at  *iO  cents  a  yard. 

In  a  work  of  this  magnitude,  subject  to  so  nuiny  delays,  accidents,  and  unforeseen 
contingencies  of  all  kinds,  it  would  not  be  safe  to  put  the  contingent  expenses  at  less 
than  twenty-live  per  cent.    The  estiumte  will  then  stand  as  follows : 

880,444  cubic  yards  stone-work,  at  S2  per  yard $1, 760, 888  00 

2,177,700  cubic  yards  earth-work,  at  20  cents  per  yard 435,  540  00 

Engineering  contingt.'ncies,  «S:c.,  25  per  cent 549, 107  00 

Total 2,745,535  00 

Respectfully  submitted. 

CnAS.  R.  SUTER, 
Captain  U.  S.  EngincerSy  in  charge  surrey  VichthHrgk, 

Lieutenant  Colonel  W.  F.  Raynolds, 

CorjiH  of  EngintxrSy  U.  S.  J.,  Superintendent  Western  River  Improvements. 
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Office  Western  Riter  Improve^ients, 
Ko.  1122  rine  street,  JSt.  LouiSj  Mmouri^  October  19,  1871. 

General:  I  forward  herewith  a  copy  of  a  report  from  Captain  0.  R. 
Suler,  (.'orps  of  Eiij[;ineers,  of  the  labors  incident  to  i^ettin*^  the  snag- 
boats  8.  II.  Long  and  II.  E.  T)e  Iliissy  out  of  the  Missouri  River,  which 
sets  forth  so  dearly  tlie  (litUculties  of  eonduetinji:  the  work  under  my 
char;j:e  with  the  appliances  provide<l,  that  I  deem  it  a  duty  to  submit  it 
to  the  Department  as  a  supidement  to  my  annual  report  on  the  improve- 
ment of  the  ]Mississipi)i,  Missouri,  and  Arkansas  Rivers. 

It  is  true  that  the  ])resent  h)w  staffe  of  water  in  all  the  western  rivers 
is  unprecedented,  but  it  exists,  and  is  liable  to  occur  a<rain,  and  while 
it  exists  we  have  the  best  oi>portunity  to  improve  the  navigation  that 
we  can  have ;  but  our  work  is  stopped  by  the  ^reat  draufrht  of  our  boats. 
The  simple  statement  is  all  the  ar<,aiment  I  propose  to  ofler  in  regard  to 
the  necessity  of  a  change. 

The  present  Indls  of  our  snag-boats  are  now  four  years  ohL  The 
average  life  of  hulls  on  tliese  rivers  is  not  to  exceed  six  years.  Other 
boats  do  their  utmost  to  avoid  all  shocks  and  jars,  and*  especially  to 
avoid  contact  with  snags,  which  it  is  the  business  of  our  boats  to  re- 
move. To  do  this,  all  the  strain  which  can  be  exerted  by  the  most 
powerful  machinery  is  frequently  insufficient.  Jn  such  cases  the  suags 
are  "butted^  with  all  force  attainable  by  the  combined  power  of  steam 
and  current.  The  shock  is  such  that  any  other  boats  in  these  waters 
would  go  to  the  bottom  at  once,  and  the 'wonder  is  that  wooden  boats 
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hare  been  able  to  stand  it  as  they  have.  Great  credit  is  due  my  prede- 
cessor for  the  construction  of  boats  as  good  as  we  have.  But  four  years 
of  this  service  has  brought  thein  to  such  a  condition  that  already  the 
annual  cost  of  repairs  is  a  large  percentage  of  their  original  cost.  This 
I)ercentage  will  increase  con8t<antly,  and,  under  the  most  favorable  cir- 
camstances,  two  or  three  years  more  will  render  the  hulls  entirely 
worthless. 

The  machinery  is  all  that  could  be  desired.  The  upper  works,  as  a 
general  thing,  are  yet  souud,  and  could  be  largely  used  on  new  hulls.  I 
am  satisfied  that  it  is  the  true  policy  to  at  once  prepare  for  replacing 
the  hulls,  which,  in  my  opinion,  should  be  of  iron.  The  advantage  of 
iron  would  be,  superior  durability,  less  weight,  and  no  water-soaking  to 
increase  the  weight,  no  calking  to  be  jarred  out  by  butting,  greater 
strength,  and  less  expense  in  annual  repairs. 

The  construction  of  at  least  one  iron  hull  should  be  commenced  at 
once,  so  that  we  could  have  the  advantage  of  the  experience  gained  in 
the  construction  of  the  first  before  commencing  the  others.  The  hulls 
should  be  longer  than  those  now  in  use,  in  order  to  gain  floating  power, 
and  thus  secure  the  lighter  draught  which  is  requisite. 

I  have  little  data  upon  which  to  base  an  estimate  of  the  cost  of  such 
hulls  as  we  require,  but  I  do  not  think  it  would  be  safe  to  estimate  the 
cost  of  rebuilding  the  boats  in  the  manner  deemed  necessary  at  less 
than  $50,000  each,  or,  for  the  three,  $150,000,  and  I  would  respectfully 
recommend  that  an  appropriation  of  that  amount  should  be  asked  for. 

Respectfully  submitted. 

W.  F.  RAYNOLDS, 
Lieutenant  Colonel  of  Engineers. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  S.  A.,  WaahingtoUj  D.  C. 


St.  Louis,  Missouri,  October  15, 1871. 

Colonel:  I  have  the  honor  to  report  fhftt,  in  accordance  with  your  inHtructions  of 
the  15th  nltirao,  received  while  working  at  Turkey  Island,  I  left  that  place  on  the 
16th,  reaching  St.  Louis  the  Bamo  day.  Havinjij  procured  a  pilot,  we  left  St.  Louis  for 
the  Missouri  River  on  the  17th.  I  also  dispatched  a  messenger  to  the  snag-hoat  Long, 
hy  way  of  Booneville,  Missouri,  with  instructions  to  start  down  the  river  at  once. 
Onr  progre^  up  the  river  was  necessarily  slow,  owing  to  the  very  low  stage  of  water 
and  the  great  numher  of  breaks  to  be  avoided.  On  the  19th  wo  met  the  snag-boat  De 
BasBj  at  Portland,  Missouri.  They  had  managed  to  lighten  over  Ewing's  Bar  and 
Bpar  over  St.  Aubert's. 

I  directed  Captain  Birch  to  proceed  carefally  down  the  river,  not  taking  any  nnne- 
cessarr  risks,  and  also  to  remove  such  snags  as  would  be  in  our  way  coming  down.  I 
then  kept  on  up  the  river,  and  at  midday  of  the  20th  came  up  to  the  Long,  hard 
agronnd  on  Sandy  Hook  Bar,  not  two  miles  from  the  place  where  my  orders  had 
reached  her.  It  was  a  niece  of  gross  carelessness  on  the  part  of  her  pilot,  who  had 
neglected  to  make  his  preliminary^  soundings  extensive  enough  before  starting  in.  Dur- 
ing the  balance  of  the  day  wo  worked  at  her,  taking  off  extra  weights  and  trying  to 
pull  her  through.  But  it  was  no  kind  of  use,  as  there  was  barely  3  feet  on  the  bar,  and 
the  Long  was  drawing  nearly  4  J  feet. 

The  next  morning  I  had  the  chute  of  1000  Islands  examinedj  and  found  over  4^  feet 
through  it.  We  worked  all  the  balance  of  the  day  and  half  the  night  to  Jjet  the  Long 
np  on  the  bar,  and  the  next  morning  started  down  through  the  chute  with  her.  She 
came  through  all  right,  and  both  boats  reached  Ewing's  without  serious  detention  the 
evenioff  of  the  22d.  There  were  two  channels  at  this  place,  both  long  and  shoal,  and 
with  about  3^  feet  of  water. 

On  the  23d,  I  attempted  to  dredge  a  channel  through  one  of  these  places,  but  I 
found  that  it  wonld  consume  too  much  precious  time  if  any  other  method  was  feasi- 
ble. We  had  discovered  by  this  time,  too,  that  the  channel  depth  would  vary  to  tlie 
extent  of  3  or  4  inches  in  the  course  of  a  few  hours.  I  therefore  determined  to  lighten 
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the  Long  to  the  greatest  extent  possible,  and  watch  for  a  favorable  chance  to  rush  her 
throiip:h. 

During  tbo  morning  of  the  24th,  everything  moTablo  was  taken  off  her,  leaving 
her  only  the  tackl«»,  &Cm  nocossary  for  sparring.  Wo  then  dropped  down  below  the 
bar,  sounded,  and  found  3  ftH't  S  inches.  I  signaled  the  Long  to  try  it.  She  came  in 
and  got  nearly  through  before  she  stuck,  and  a  couple  of  hours'  sparring  brought  her 
through.  On  tlie  25th  we  got  over  St.  Aubert's,  but  the  Long  stuck  on  Portland 
Bar,  and  failed  to  get  over  after  working  nearly  all  night.  The  next  day  she  got  up 
out  of  it  to  try  it  again,  aft»?r  we  had  dredged  down  some  of  the  rough  places.  On 
the  27th  kIic  made  another  atteni])t,  and  got  through  by  mid-day.  That  night  she 
stuck  again  at  Pannell'M  l>«laiul,  but  got  over  by  morning. 

The  2rfth  wo  wero  more  fortunate,  reaehing  Kmily  Bend  by  night.  Here  we  found 
the  De  Russy  waiting  for  us,  as  t*he  was  stopped  by  shoal  water  (3  feet  8  iuchee)  below 
her. 

After  sounding  thi8  place  carefully  on  the  29th,  the  Long  started  in  and  got  throngh 
safely.  We  then  lightened  the  l)e  Russy,  as  wo  had  done  to  the  Long,  and  she  started 
in,  but  Rtui'k,  and  did  not  get  over  till  morning. 

The  lightening  operation  had  brought  the  snag-boats  up  to  4  feet  1  inch  in  their 
deepest  place,  (amidships,)  their  ends  drawing  a  little  over  3^  feet. 

The  Octavia  was  loadecl  down  to  3^  feet,  antl  trimmed  about  even. 

The  next  day  (3()th)  we  proceeded  t-autiously  down  the  river,  and  by  evening  had 
reached  l)<>zier*s  Bar,  where  wo  expect<'d  to  have  the  most  trouble.  That  evening  and 
all  the  next  day  were  s]M>nt  in  sounding,  but  the  only  channel  we  could  lind  was  alK>nt 
as  bad  as  couhl  well  be,  crooked  and  narrow,  with  two  reefs  to  cross,  and  only  3^  feet 
in  the  best  of  it,  for  the  width  of  the  snag-boat  hulls  only  3  feet.      Its  shape  was  so 

JMM^uliar  that  the  Octavia  could  not  work  at  it  for  want  of  room,  and  all  our  efforts  to 
lig  another  channel  were  fruitless. 

The  least  increment  of  the  current,  such  as  dredging  of  course  produces,  was  suffi* 
cicnt  to  set  in  motion  surh  masses  of  sand  as  almost  to  make  a  dry  bar  above  us.  I 
then  determined  to  fall  hack  on  an  expcnlieut  which  I  had  resolved  to  adopt  in  such 
an  emergencry  as  this,  viz:  to  build  docks,  and  place  them  between  the  hulls  of  the 
boats. 

October  3  I  went  down  to  St.  Charles  and  procured  lumber  for  this  purpose.  Work 
began  in  the  afternoon  of  Octcdier  4,  under  the  direction  of  Ca]>tain  Wherry,  of  the 
Long.     Everybody  in  the  ih-et  assisted  that  was  able  to  do  anything  useful. 

Tin?  docks  wore  built  in  three  sections,  ami  as  large  as  could  be  introduced  between 
the  hulls.  The  total  length  was  140  f«»,'t,  width  10  feet  4  inches,  depth  3  feet  6  inches. 
They  were  lijj:ht,  lliinsy  structures,  but  s<*rved  our  i>ur])ose  admirably.  Their  ultimate 
lift  was  113  tons,  whi(di  I  ha<l  calculated  wouhl  raise  boats  to  3  feet  2  inches,  but 
the  actual  n^sult  was  3  iVet  4  inclnvs  on  the  outside  bilges,  the  inner  ones  being 
raised  to  about  3  feet.     The  ends  of  the  boats  came  up  to  2i  feet. 

While  the  work  on  tln^  docks  was  progressing,  the  condition  of  the  bar  got  worse 
and  worse.  The  river  was  steadily  falling  and  contracting,  and  the  frequent  gn>und- 
ing  of  boats  was  gradually  closing  the  gap  up.  The  docks  were  fmished,  placed  in 
position  nnch'r  the  De  Russy,  and  pumped  out  by  the  evening  of  the  9th. 

The  next  morning  then^  was  only  2  fe.et  10  inches  on  the  bar.  The  Octavia  had  to 
spar  through,  and  hard  work  at  that,  as  she  was  drawing  3i  feet. 

All  the  arrangements  having  bi-en  made,  the  De  Russy  came  in  about  6  p.  m.  The 
crews  of  the  three  boats  were  on  hand  to  boat  wood  from  below  the  bar,  lay  hawsers, 
&c.  Three  and  a  half  houi-s'  eons<-ientious  sparring  and  hauling  brought  her  over  the 
upper  reef,  the  shoal  one,  and  in  the  morning  she  dropped  over  the  lower  one  without 
nuich  trouble. 

The  docks  wero  at  once  filleil,  got  out  from  under  hor,  pumped  out,  and  taken  up  to 
the  Long.  By  evening  they  were  un.ler  her,  and  she  was  ready  to  start  in  by  9  a.  m. 
Unfortunat<dy  a  small  steamboat  got  the  start  of  her,  grounded,  and  lay  in  channel 
till  late  in  the  afternoon,  and  nearly  tilled  it  up.  As  s<»on  as  she  was  out,  the  Long 
started  in.  A  high  wind  whieh  was  blowing  prevented  her  striking  it  as  favorably  as 
the  De  Russy,  but  by  midnight  sh<»  was  over  the  upper  reef,  and  came  over  the  lower 
one  in  the  morning  of  the  I3th.  We  nuide  a  late  start  that  day,  owing  to  the  precau- 
tions necessary  to  tow  the  docks  saf»'ly.  That  night  wo  were  at  Hamburgh  Lauding. 
The  14th  we  reaclu'd  Holmes's  Islaml,  five  miles  below  St.  Charles,  and  to-day,  after 
much  hard  fj<[:rainbling.  we  got  out  of  the  river,  and  came  on  down  to  St.  Louis. 

The  logs  of  the  ditferent  btKits  will  give  y<m  an  idea  of  the  sounding,  sparring,  &c., 
incidental  to  this  most  arduous  trip.  I  can  only  say  that  evcrybo<ly  on.  the  bcMits, 
both  oflficoi-s  and  men,  have  worked  faithfully  and  uncomplainingly  whenever  required. 
That  the  boat^  got  out  with  no  greater  damage,  is  a  matter  of  wonder.  We  were  con- 
stantly doilging  breaks,  and  hitting  them  also  too  frequently  for  comfort.  The  Long 
ran  on  one  at  L'Outre  Island,  which  broke  seventeen  lioors,  and  shivered  two  or  three 
planks,  but  did  no  real  damage.  It  would  have  sunk  her,  if  it  had  not  been  for  tiie 
additioual  bulkheads  put  in  last  spring. 
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Before  eonclnding,  I  wish  to  state  that  the  present  low  stage  of  water  is  unpre- 
cedented at  this  season.  The  lower  end  of  Missouri  River  is  now  as  low  as  it  ever  gets 
in  the  dead  of  winter,  and  the  fall  was  so  rapid  and  unexpected  as  to  deceive  every 
one.  The  De  Russy  neither  experienced  nor  expected  trouble  until  they  got  below 
Jefferson  City,  and  the  Long  was  in  blissful  ignorance  of  the  state  of  things  below 
them  when  thoy  got  my  letter.  Moreover,  Captain  Wolf,  of  the  Abert,  reported  the 
river  low,  but  plenty  of  wat«r  when  he  came  out  in  the  latter  part  of  August.  But 
the  river  fell  ^me  3  feet  iu  the  meanwhile,  about  three  weeks. 

I  have  always  been  prepared  for  trouble  of  this  kind,  since  the  De  Russy  was  caught 
in  the  same  way  in  18G8,  and  have,  therefore,  always  accompanied  the  large  boats  with 
the  Octavia  until  this  season,  when  she  was  ordered  to  other  duties. 

I  am  free  to  confess  that  this  close  supervision  on  an  independent  boat,  free  to  come 
and  go  whenever  and  wherever  necessary,  is  the  only  safe  way  to  work  in  Missouri  or 
Arkansas  Rivers,  and  is  desirable  wherever  the  boats  may  be  working. 

But  more  important  even  than  this  is  the  necessity  of  some  radical  change  in  the 
boats  themselves.  They  drew  originally  about  4  feet ;  now  they  draw  4^,  which  their 
ffreat  width  renders  fully  equivalent  to  5.  Another  season  they  will  probably  draw 
5  feet  actually,  and  then  'they  will  bo  almost  useless.  Even  now  we  must  submit  to 
the  mortification  of  beiu^  driven  below  Cairo,  at  the  very  time  when  our  work 
between  there  and  St.  Louis  can  be  done  ho  thoroughly. 

The  Aliert  has  already  had  to  tuni  back  from  Turkey  Island,  and  will  probably 
need  assistance  to  enable  her  to  get  back  to  Cairo.  The  other  two  boat-s  will  also  have 
to  get  below  Cairo  before  taking  on  their  outfit  again. 

lam  perfectly  certain  that  new  hulls  could  be  built,  and  the  present  machinery,  &c., 
transferred  to  them,  and  all  desirable  changes  made,  for  $40,000  for  each  boat,  the  new 
boats  to  draw  only  2^  feet,  to  be  as  strong  and  substantial  as  the  present  ones,  and 
even  better  provided  with  the  means  and  aimliances  for  their  special  work. 

If  ^oney  or  authority  cotild  be  obtained  for  repairs  of  this  charact-er,  it  would  be  an 
immense  benefit  to  western  river  commerce. 

I  am,  colonel,  very  respectfullv,  your  obedient  servant, 

CHARLES  A.  SUTER. 
Captain  U.  8.  Engineers,  Asst.  in  charge  F,  0,  U,  S,  Snag-BoaU, 

Lieutenant  Colonel  W.  F.  Raynoldh, 

Corps  of  Engineers  J  U.  S.  A. 


Appendix  K  1.  • 

United  States  Engineer  Office, 
Improvement  of  the  Ohio  River j  Cincinnati^  OMOj  July  3, 1871. 

General  :  I  have  the  honor  to  snbmit  the  following  report  of  opera- 
tions for  the  improvement  of  the  Ohio  Eiver  for  the  year  ending  June 
30, 1871.  The  work  has  been  under  my  direction  throughout  the  past 
year.  Mr.  Thomas  P.  Koberts^  for  four  years  the  principal  assistant  in 
this  office,  was  finally  compelled  last  January  to  give  up  his  situation 
on  account  of  severe  and  prolonged  ill-health.  I  was  fortunate  enongh 
to  secure  in  his  stead  the  services  of  Mr.  William  Weston,  formerly  one 
of  Gheneral  Warren's  assistants.  To  both  of  these  gentlemen,  as  also  to 
Captain  G.  W.  Rowley,  consulting  pilot,  I  am  under  great  obligations. 
The  office,  which  had  been  in  Pittsburgh  for  over  four  years,  was  removed 
to  this  city,  by  your  order,  on  the  1st  of  June. 

WORKS   ON  THE  RIVER. 

Owing  to  the  great  irregularities  in  the  depth  of  water  in  the  river, 
and  to  the  fact  that  the  appropriation  bills  seldom  pass  until  the  low- 
water  season  is  well  advanced,  it  is  generally  necessary  to  permit  con- 
tracts to  run  until  the  close  of  the  second  summer,  in  order  to  secure  for 
contractors  at  least  one  full  season  of  low  water.  The  delays,  required 
by  law,  of  sending  advertisements  to  Washington  for  examination  be- 
fore publication,  of  publishing  thirty  days  in  advance,  of  getting  awards 
25  E 
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approved,  and  of  executing  contracts  and  bonds,  are  such  that  at  least 
two  months  are  always  thus  consumed  between  the  date  of  receiving 
notihcations  of  an  appropriation,  and  the  commencement  of  work  by 
ceutraetor.s.  As  these  delays  always  occur  at  the  time  most  favorable 
for  river  work,  and  as  no  work  can  be  done  during  high  water,  or  when 
the  river  is  frozen,  it  is  impossible  to  complete  work  as  rapidly  as  at 
places  where  the  depth  of  water  is  unchangeable,  and  he^ce  the  appa- 
rent slowness  of  operations  on  non-tidal  rivers.  An  indirect  disad- 
vantage arises  from  the  fact  that  though  conti'acts  may  be  made  at  once 
for  the  expenditure  of  the  whole  of  an  appropriation,  it  is  generally  im- 
possible to  actually  make  the  expenditure  during  the  fis^l  year,  and 
therefore  the  sum  reported  on  hand  at  the  end  of  the  year  conveys  an 
erroneous  impression  of  large  available  resources.  As  a  general  rule, 
the  entire  suqilus  of  the  old  appropriation  is  expended  within  two 
months  after  it  is  reported  as  on  hand. 

FINANCIAL   STATEMENT. 

Available  July  1,  1870,  per  last  p^nnual  report $42, 936  76 

Appropriated  July  11,  1870 , 50, 000  00 

Allotted  September  29, 1870,  for  special  local  surveys 3, 000  00 

Eeceived  from  sale  of  public  property 207  00 

Total V 96,143  76 

Less  overestimate  of  amount  available  from  appropriation 
for  snag-boats  and  apparatus  for  clearing  western  rivers.       2, 389  15 

Available  for  year  1870-'71 93,  754  61 

Expended  during  year 68, 280  07 

Balance 25, 474  54 

Approprftited  March  3, 1871 50, 000  00 

Available  July  1, 1871 75, 474  54 


At  the  commencement  of  the  fiscal  year  the  following  unfinished  con- 
tracts were  outstanding : 
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Contr»otor. 


Beaver  Shoals James  Bradley 

Medoc  5    JU.  Denuis 

^^^ i    Maddox&Slemmens* 

Rifting  Sou I  Koath  &,  Watts 

Warsaw i  Myers  &,  Kerr 
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8,190  00 
2,682  00 
6,537  50 
6,264  00 
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1718  00 


*  Employed  to  complete  the  dam  after  the  failure  of  the  original  contractor. 


The  amount  necessary  to  complete  these  contracts,  increased  by  the 
amount  yet  to  be  pa4d  on  Medoc  Dam,  (the  contractor  for  which  failed 
to  comply  with  his  contract,)  being  $26,700  80  in  all,  should  properly  be 
deducted  from  the  nominally  available  $93,754  61,  leaving  available  for 
new  works  at  the  commencement  of  the  fiscal  year,  $67,053  81. 
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The  following  contracts  were  made  for  river- work^  in  accordance  with 
an  advertisement  dated  Augast  22, 1870 : 


e 
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10 
15 
65 


Place. 


Bnmot'8  Island  ... 
Merriman'a  Hippie 
I>eadman'8  Island  . 
Twin  Island,  r 


Total 


Contractor. 


Charles  Cable. 
B.  L.  Wood,  jr 

do 

CM.  Cole.... 


Kindjof  work. 


Dam 

Dredging 

Dredging. 

Dikef.... 


Amount. 


113, 515 
4,500 
2,400 
3,100 


92,515 


'^o  contracts  were  made  for  removing  wrecks  or  snags,  as  I  was  in- 
formed that  the  balance  of  the  appropriation  from  which  I  expected  to 
pay  for  such  work  was  to  revert  to  the  Treasury,  under  a  law  of  the  last 
Congre^  My  subsequent  information  tliat  this  balance  was  not  aitected 
by  the  law  in  question,  came  at  too  late  a  date  to  permit  contracts  to  be 
made  for  its  expenditure  last  season.  A  small  amount  was  expended  for 
the  removal  of  dangerous  obstructions  in  cases  that  admitted  of  no  delay. 
The  amount  left  over  is  now  being  expended  under  contracts  made  last 
spring. 

The  following  table  shows  the  sums  expended  upon  the  improvement 
of  the  river  during  the  past  fiscal  year : 

Expended  for  trorJfc  on  Ohio  River  during  year  ended  June  30, 1871. 
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Place. 


Bnmot's  Island  . . . 
Merrimau's  Ripple 
Deadman's  Island  . 

Twin  Island 

Marietta  Island  . . . 

Medoc 


Rising  San ^ 

Warsaw 

Belair  Bridge  and  other  places 


ToUl. 


Contractor. 


Charles  Cable Dam 
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U  Wood, jr... 

do 

CM.  Cole 

Routh  Sc  Watta  . . 

J.  H.  Dennis h 

Maddox  Sc  Slemmena 

Roiith  St  Watts 

Myers  6c  Kerr 

CM.  Cole 


Kind  of  work. 
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Dre<lging 

do 

Dam  and  dike 
Quarrying 

Dike 

...do 

...do 

Wrecking 


Amount 
paid. 


$6,8tM  96 
(*) 
3.200  00 
3, 148  60 
tl,  368  75 
8,  190  00 
2,  682  00 
6,537  50 
6.264  00 
2.715  00 


41, 000  81 


No  expenditure 


tReserN-ed  percentage. 


BEUNOT'S  ISLAND,  THREE  MILES  BELOW  PITTSBUGn. 

In  accordance  with  a  long  petition  received  by  me  soon  after  my  ar- 
rival in  Pittsburgh,  signed  by  the  president  of  the  Pittsburgh  Coal 
Exchange  and  the  principal  coal  owners  and  coal-fleet  and  packc^t  cap- 
tains and  pilots,  requesting  the  closing  of  the  left  channel  at  Brunot's 
Island,  and  the  concentration  of  all  the  water  in  the  right  or  glass-house 
channel,  I  let  a  contract  in  September  for  this  work.  During  the  win- 
ter the  contractor  was  employed  in  quarrying  stone  near  Kochester, 
Pennsylvania,  and  on  the  20th  of  May  he  commenced  putting  the  stone 
in  the  dam.  In  order  to  accommodate  local  interests,  I  placed  the  dam 
at  the  foot  of  Chartier-s  Creek  Kipple,  instead  of  at  the  head,  as  I  would 
otherwise  have  done.    Work  is  i)rogressing  very  satisfactorily,  and  the 
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dam  will  probably  be  finished  before  the  close  of  the  aeasoiL    It  wiU 
undoubtedly  greatly  help  the  commerce  of  Pittsburgh. 

> 

MERRniAN-S  RIPPLE,  TEN  MILES  FROM  PITTSBURGH. 

This  is  a  particularly  bad  bar  for  coal-fleets,  every  season  leaving  it 
strewn  with  wrecks  of  coal-barges.  The  removal  of  the  upper-shore 
bar  was  particularly  requested  by  river-men,  and  as  my  views  on  this 
point  agreed  with  theirs,  I  made  the  contract  accordingly.  Owing  to 
the  late  date  at  which  the  contract  was  made,  the  contractor  was  com- 
pelled to  postpone  operations  until  this  season.  He  commenced  work 
on  the  3()th  of  June,  and  will  probably  finish  before  the  close  of  this 
month ;  01  cubic  yards  were  removed  on  this  day,  leaving  4,439  cubic 
yards  to  complete'  the  contract.  If  dredging  alone  does  not  give  the 
requisite  depth  and  security,  it  will  be  an  easy  matter  to  complete  the 
work  by  building  a  dam  fiom  Neville  Island  out  on  the  lower  bar.  I  pre- 
ferred not  doing  this  until  I  would  see  the  result  of  dredging  alone. 

DEAD]VIAN'S  island,  FIFTEEN  MILES  FROM  PITTSBURGH. 

The  contractor  finished  his  work  at  this  place  last  season,  and  it  is 
so  greatly  improved  thereby  that  I  hear  no  further  complaints.  As 
there  was  no  detailed  survey  of  the  locality  on  file  in  the  ofiice,  and  as 
I  was  compelled  to  make  a  contract  before  one  could  be  made,  the 
amount  of  dredging  required  was  underestimated,  and  it  did  not  accom- 
l)lish  all  thfit  1  expected.  When  the  dredge,  now  being  built  for  the 
Ohio  liiver  improvement,  is  completed,  I  intend  to  finish  the  work  as 
originally  designed. 

TWIN  ISLAND,  EIGHTY-FIVE  MILES  FROM  PITTSBURGH. 

The  work  at  this  place  consisted  in  repairing  the  dam  at  the  head  of 
Upper  Twin,  which  closes  the  channel  to  its  left,  and  in  building  a  dike 
from  near  the  foot  of  the  Upper  Twin  to  a  middle  bar  below.  Much 
good  was  accomplished,  but  owing  to  various  causes  the  amount  of  the 
contract  proved  insufli^ient,  and  a  new  contract  was  made  this  spring 
for  1,000  yards  more.  The  work  already  done  ha«  greatly  helped  pack- 
ets, but  the  coal-men  complain  of  a  difliculty  in  getting  by  the  dike 
without  striking  it.  It  is  believed  that  the  removal  of  a  shore-bar  above 
will  remedy  the  difliculty.  The  dredge-boat  will  do  so  during  the  ensu- 
ing fall. 

MARIETTA    ISLAND,    ONE    HUNDRED    AND    SIXTY-EIGHT    MILES    FROM 

PITTSBURGH. 

The  expenditure  reported  above  for  this  locality  was  merely  the  pay- 
ment to  the  contractor  of  the  percentage  reser^^ed  from  his  old  contract 
for  quarrying ;  the  contract  for  boating  and  placing  in  the  dam  having 
been  suspended  for  two  years,  was  finally  declared  void. 

MEDOC,    FOLTt    HLTTDRED    AND    EIGHTY-THREE     MILES    FROM    PITTS- 
BURGH. 

The  dam  at  this  place  is  yet  unfinished,  through  the  fault  of  the  con- 
tractor, who  sublet  the  work,  and  utterly  neglected  it.  His  contract 
having  expired,  a  special  contract  has  been  made  with  the  former  »ub- 
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contractors  to  complete  the  work.    Unless  something  nnforeseen  should 
occur,  it  will  probably  be  finished  by  the  Ist  of  August. 

RISING  SUN,  FIVE  HUNDRED  AND  TWO  MILES  FROM  PITTSBURGH, 

The  dam  at  this  place  has  been  finished.  I  regret  to  stote  that 
although  it  has  somewhat  improved  the  condition  of  affairs  at  this  bar, 
still  ip  has  not  come,  up  to  my  expectations.  I  intend  having  the  locality 
carefully  surveyed  this  fall,  with  a  view  of  ascertaining  what  further 
work  is  needed  to  make  a  satisfactory  improvement.  No  detailed  map 
is  on  file  in  the  ofi&ce. 

WARSAW,    FIYE    HUNDRED  AND    TWENTY-THREE    MILES  FROM    PITTS- 
BURGH. 

The  dam  here  is  finished,  and  has  given  satisfaction.  It  was  some- 
what injured  last  winter  by  ice,  and  after  it  has  settled  for  a  year  or  two 
it  may  need  rebuilding. 

REMOVING  SNAGS  AND  WRECKS. 

Though  no  contracts  were  made  for  tjiis  class  of  work,  as  explained 
before,  some  of  it  had  to  be  done  to  protect  navigation.  In  September 
Mr.  C.  M.  Cole  removed  two  sunken  barg:es  near  the  channel,  just  below 
Buffington  Island,  and  three  pieces  of  wrecks  between  the  same  place 
and  Ground  Hog  Creek.  In  April  the  same  contractor  removed  two 
sunken  barges  below  the  Bellair  Eailroad  bridge,  three  wrecks  of  barges 
at  Bufiington,  two  snags  near  the  mouth  of  the  Big  Sandy,  one  snag 
at  Sunfish,  and  nine  between  the  head  of  the  Brothers  and  Guyandotte. 

CONTRACTS  AWARDED  APRIL  27,  1871. 

The  appropriation  bill  for  the  fiscal  year  1871-'72  having  passed  on 
the  3d  of  March,  as  soon  as  ofiicial  notification  was  received  of  the 
amount  of  the  new  appropriation,  advertisements  were  issued  calling 
for  proposals  for  various  river-work  under  the  new  appropriation  of 
850,000.  and  under  the  balance  of  former  appropriations. 

The  following  coutracts  were  made  in  conformity  with  these  adver- 
tisements : 


No. 


1 

2 

1 

2 


it 


«5 
168 


Place. 


Twin  Island 

Marietta  iHland 

Ohio  River  above  the  falls. 
Ohio  River  below  the  falls. 


Contractor. 


C.M.Cole 

do 

do 

Joseph  H.  Porter. 


Kind  of  work. 


Dike 

Dam 

Wrecking 


Amount. 


$1,  300  00 

C.  4t>0  UO 

|74]H'rdny. 

i«J7  per  day. 


Proposals  were  also  invited  for  dredging  at  Deadman'a,  Twin  Island, 
Buffington  Island,  and  at  sundry  points  between  Pittsburgh  and  Wheel- 
ing. IJpon  my  recommendation,  you  decided  to  reject  all  of  these  bids, 
and  authorized  me  to  build  a  dredge-boat  and  two  scows.  The  boat  is 
now  being  built  by  the  former  contractor,  B.  L.  Wood,  jr.,  and  will  be 
specially  adapted  to  the  work  on  the  Ohio  Biver,  for  which  she  is  de- 
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signed.  It  is  expected  that  the  boat  will  be  ready  for  service  by  the 
end  of  August.  With  a  Government  dredge-boat,  all  dred^ng  will 
be  done  at  cost,  and  I  have  no  doubt  there  will  be  great  saving  to  the 
appropriation,  and  that  in  all  probability  the  boat  will  pa>y  for  herself 
in  two  seasons.  The  greatest  advantage,  however,  arises  from  the  fact 
that  a  Government  dredge  may  be  made  to  work  continuously  at  the 
exact  place  where  her  services  are  most  needed,  and  that  all  work  can 
be  done  at  once,  instead  of  being  delayed  for  a  year,  as  sometimes  hap- 
X)ens  under  the  contract  svstem.  The  cost  of  the  dredge  and  two  scows 
will  be  824,000. 

WORKS  LTs'DER  CONTRACTS  OF  MAY,  1871. 

Although  these  contracts  are  made  under  the  new  appropriation  of 
March  3,  1871,  for  the  ftscal  year  ending  June  30,  1872,  yet  as  work  has 
already  been  done  under  them,  it  is  a  proper  subject  for  report. 

TWIN  ISLAND,  EIGHTY-FIVE  MILES  FROM  PITTSBURGH. 

AVork  at  this  place  has  not  yet  been  commenced,  as  the  contractor 
has  also  the  contract  for  Marietta  Island,  and  intends  completing  the 
work  at  that  place  before  commencing  at  this  locality.  As  there  is  but 
little  required  here,  I  feel  confident  that  the  work  will  be  finished  be- 
fore the  close  of  the  present  season. 

MARIETTA    ISLAND,     ONE    HUNDRED    AND    SIXTY-EIGHT    MILES    FROM 

PITTSBURGH. 

The  work  of  closing  the  Virginia  channel  at  this  locality  is  progress- 
ing rapidly,  and,  at  the  close  of  the  fiscal  year,  7,833  cubic  yai-ds  of 
stone  had  been  placed  in  the  dam,  leaving  3,117  cubic  yards  to  complete 
the  contract.  It  is  believed  that  this  work  will  finally  settle  a  long- 
standing controversy  in  regard  to  the  two  channels,  the  details  of  which 
are  fully  report<^d  in  my  report  of  the  survey  at  the  mouth  of  the  Mns- 
kingun),  which  is  x>nnted  as  Report  No.  15,  of  Executive  Document 
No.  GO,  House  of  Kei)re8entatives,  third  session.  Forty-first  Congress, 
The  a])proval  of  my  recommendation  by  the  Board  of  Engineers  on 
Ohio  River  Rridg(>.s,  to  whom  the  matter  was  referred,  is  also  given  in 
the  same  document. 

The  partial  completion  of  this  dam  has  already  greatly  improved  the 
dei)th  of  water  at  Marietta,  as  well  as  on  Carpenter's  Bar,  and  there  is 
every  reason  to  believe  that  the  completed  dam  will  fully  justify  the 
expectations  originally  formed  of  it.  The  coal-men  are  still  uncon- 
vince<i,  but  a  few  trips  through  the  Ohio  Chute  will  doubtless  dissipate 
their  i^rejudiees.  The  authorities  of  Marietta  have  complied  fully  with 
their  pledges  in  regard  to  the  removal  of  obstnictious  from  the  chute, 
and  from  Duck  Creek  an<l  the  Little  Muskingum,  and  I  anticii)ate  no 
future  trouble  from  snags. 

WRECKING  OPERATIONS. 

The  contractor  for  removing  obstructions  from  the  river  between 
Louisville  and  Cairo  commenced  work  on  the  24th  of  June,  and  by  the 
30th  had  partially  removed  the  wreck  of  the  steamboat  J.  P.  Webb, 
which  was  a  very  serious  obstruction  to  the  navigation  of  the  channel 
to  the  left  of  Sand  Island,  between  the  foot  of  the  falls  and  the  mouth 
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of  the  canal.  It  is  expected  that  all  the  dangerous  obstructions  be- 
tween Louisville  and  Cairo  will  be  removed  by  the  close  of  the  season. 
The  contractor  for  similar  work  between  Pittsburgh  and  Louisville 
commenced  work  on  the  3d  of  July,  so  that  under  his  contract  there  is 
no  work  to  be  reported  for  the  last  fiscal  year. 

DBEDOINa. 

The  government  dredge-boat  and  scows  will  soon  be  built,  and  during 
the  season  T  propose  emi^loying  them  in  completing  the  work  at  Merri- 
man,  (should  the  existing  contract  be  insufficient,)  in  finishing  the  un- 
finished work  at  Deadman,  in  removing  a  bar  just  above  Deadman,  and 
another  at  Line  Island,  and  a  shore-bar  opposite  the  Upper  Twin,  in  re- 
moving a  large  bar  at  Buffington,  and  in  taking  ofi  a  very  objectionable 
shore-bar  at  McCuUum's  Eipple.  Other  work  will  be  attended  to  should 
the  se^ason  permit. 

SUEVEYS. 

There  is  a  great  lack  of  detailed  surveys  at  bad  places  on  the  river. 
This  deficiency  was  partially  remedied  last  season,  and  I  propose  con- 
tinuing the  work  throughout  the  present  summer  and  fall.  The  perma- 
nent party  attached  to  the  improvement  under  charge  of  Mr.  W.  Weston 
is  now  engaged  on  this  work,  and  by  the  close  of  the  season  we  will 
probably  have  secured  reliable  maps  of  all  the  bars  that  are  most  in 
need  of  improvement.  In  future,  whenever  appropriations  of  sufficient 
size  are  made,  it  will  be  within  the  power  of  the  engineer  in  charge  to 
plan  workst  of  improvement  intelligently,  and  with  a  reasonable  prospect 
of  success. 

ESTEVIATES  FOR  NEXT  YEAR. 

For  building  dams  on  the  Ohio  above  Louisville $144, 500 

For  building  dams  on  the  Ohio  below  Louisville 195, 000 

Current  expenses  and  repairs  of  dredge  and  scows 11>,  000 

New  survey  and  inspection  steamboat 12, 000 

363, 500 


I  think  that  this  entire  amount  could  be  judiciously  expended.  There 
certainly  is  an  urgent  need  of  larger  appropriations  than  those  of  the 
last  two  years — $50,000  each  year.  For  a  river  one  thousand  miles  long, 
with  a  commerce  estimated  at  over  $500,000,000,  the  sums  lately  appro- 
priated are  insignificant.  Much  good  has  been  done  with  them,  but 
with  small  appropriations,  the  sums  necessarily  consumed  in  office  and 
inspection  work  are  almost  as  great  as  when  a  large  quantity  of  work 
is  under  way,  and  they  are  a  serious  reduction  of  limited  appropriations. 
The  surveys  being  made  this  season  will  enable  us  to  expend  every  cent 
asked  for  above,  with  great  advantage. 

CONCLUDING  BEMABKS. 

Lights  and  buoys. — A  system  of  lights  and  buoys  is  greatly  needed  on 
this  and  other  western  rivers.  It  is  more  than  ever  necessary  now  on 
account  of  the  number  of  bridges  that  span  all  western  rivers  except 
the  main  Mississippi.  At  present,  for  the  lack  of  range-lights,  coal- 
fleets  are  unable  to  pass  any  railroad  bridge-at  night,  thus  losing  valu- 
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able  time  and  adding  to  tbe  length  and  cost  of  their  trip,  with  increased 
hazard  to  themselves  and  additional  cost  to  consumers.  If  a  proper 
system  of  lights  were  established,  it  is  believed  that  it  would  be  as  easy 
to  run  bridges  at  night  as  in  the  day-time.  A  bill  for  this  purpose  was 
introduced  at  the  last  session  of  Congress,  but  it  was  not  acted  upon. 
It  is  to  be  hoped  that  the  next  Congress  will  not  overlook  the  matter, 
and  that  navigators  wiU  be  sufficiently  sensible  of  their  interests  to 
compel  the  attention  of  the  National  Legislature. 

MISCELLANEOUS  WORK  DURING  THE  YEAR. 

Survey  at  mouth  of  the  Muskingum. — This  survey  was  made  as  ordered, 
and  my  report  is  printed  in  Ex.  Doc.  No.  60,  House  of  llepresentative«, 
third  session,  Forty-first  Congress. 

International  bridge  at  Buffalo. — I  was  detailed  as  a  member  of  the 
Board  of  Engineers  convened  to  consider  and  report  on  this  bridge. 
Our  report  was  completed  and  forwarded  last  February.  As  far  as  I 
am  aware,  it  has  not  been  printed. 

•  Ohio  River  bridges. — I  was  also  detailed  as  a  member  of  the  Board  of 
Engineers  convened  to  report  upon  all  bridges  over  the  Ohio  Kiver, 
giving  all  dimensions,  &c.,  with  instructions  to  specify  such  as  were 
injurious  to  navigation,  and  to  make  an  estimate  of  the  cost  of  the 
changes  recpiired  to  prevent  such  injury.  We  made  three  reports, 
which  are  printed  in  full  in  Ex.  Doc.  No.  1,  Senate  Special  Session, 
Forty-second  Congress. 

Survey  at  head-waters  of  the  Monongahela. — This  survey  was  ordered 
at  the  last  session  of  the  last  Congress.  I  have  delayed  commencing  it^ 
in  order  to  do  the  work  during  low  water.  The  survey  will  probably 
be  begun  on  the  1st  of  August,  and  it  will  probably  require  one  month's 
field-work. 

Survey  of  LicJcing  River  as  a  harbor  of  refuge. — This  survey  was  also 
ordered  at  the  last  session  of  the  last  Congress.  I  have  postponed  it 
also,  in  order  to  make  it  during  the  lowest  water  of  the  season.  It  will 
probably  be  begun  in  August,  and  be  finished  in  a  few  weeks. 

Water-gauges  on  the  Mississippi  and  tributaries. — The  act  of  Congress  of 
21  February,  1871,  directed  the  establishment  of  water-gauges  at  thefol- 
towing  points  on  the  Mississippi  River,  viz:  St.  Louis,  Cairo,  Memphis, 
Helena,  Na])oleon,  Providence,  Vicksburgh,  Bed  River  Landing,  Baton 
Bouge,  and  Carrollton;  and  at  the  following  points  on  the  principal  tribu- 
taries, viz :  Fort  Leavenworth  on  the  Missouri,  Rock  Island  on  the  Upper 
Mississippi,  Louisville  on  the  Ohio,  Florence  on  the  Tennessee,  Jackson- 
port  on  the  White,  Little  Rock  on  the  Arkansas,  and  Alexandria  on  the 
Red  River.  Owing  to  the  continued  high  water  that  has  since  prevailed 
throughout  the  South,  the  work  of  establishing  these  gauges  has  neces- 
sarily been  postposed  until  the  low  water  of  the  fall.  It  is  mj-  intention 
to  establish  all  the  up-river  gauges  in  August,  and  the  others  as 
soon  thereafter  as  practicable.  It  is  impossible  during  high  water  to 
establish  a  gauge  that  can  be  read  during  all  stages,  and  a«  at  many 
points  observers  cannot  be  found  who  will  be  able  to  prolong  the  rods 
as  the  water  falls,  it  has  been  thought  best  to  postpone  the  whole  mat- 
ter until  a  time  when  the  entire  work  can  be  both  begun  and  completed. 

Respectfully  submitted. 

WM.  E.  MERRILL, 
Major  Engineers  and  Brevet  Colonti* 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  L\  S.  -4..,  Washingtonj  D.  0. 
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K  2, 

Office  of  Ohio  Eivee  Impeove^ient, 
Pittsburgh  J  Pennsylvania,  October  21, 1870. 

General:  In  accordance  with  the  instructions  contained  in  your 
letter  of  the  23d  July,  I  have  the  honor  to  report  that  I  have  made  a 
caj^eful  survey  at  the  mouth  of  the  Muskingum  River  and  in  its  Aicinity, 
and  submit  the  following  report  thereon : 

My  first  c&re  was  to  ascertain  the  intent  of  Congress  in  ordering  the 
survey.  The  Muskingum  River  is  directly  navigable  for  a  distance 
above  its  mouth  of  only  300  yards,  as  at  this  point  there  is  a  dam,  which 
is  the  commencement  of  sla^k-water  navigation.  I  could  not  believe 
that  a  survey  of  the  IMuskingum  itself  was  contemplated  by  Congress, 
and  accordingly  I  made  diligent  inquiry  at  Marietta,  to  ascertain  the 
wishes  of  the  persons  at  whose  instance  this  survey  was  ordered.  After 
consulting  with  the  mayor  and  the  principal  citizens,  I  came  to  the  con- 
clusion that  the  intention  was  to  have  such  a  survey  made  of  the  Ohio 
River,  above  the  mouth  of  the  Muskingum,  as  would  serve  to  settle  the 
long-agitated  question  as  to  which  side  of  Marietta  Island  should  be 
clo^. 

Accordingly  I  commenced  my  survey  at  the  mouth  of  the  Little  Mus- 
kingum, and  continued  it  to  a  point  a  quarter  of  a  mile  below  the  mouth 
of  the  Muskingum,  including  the  channels  on  either  side  of  Marietta  or 
Kerr's  Island.  The  extreme  limits  of  the  survey  are  four  and  a  quarter 
miles  apart.  I  also  gauged  the  flow  of  water  in  each  channel,  the  river 
at  the  time  containing  about  9  feet  of  water,  and  therefore  being  at  the 
proper  stage  for  coal-boats. 

At  present  the  Ohio  River  at  Marietta  Island  is  bad  in  both  chan- 
nels at  low  water,  and  the  bars  in  the  two  channels  are  about  the  worst 
in  this  portion  of  the  river.  Carpenter's  Bar  also,  one  and  a  half  miles 
above  the  head  of  the  island,  is  a  bad  place,  and  requires  improvement. 
I  made  no  special  examination  of  this  bar,  as  I  believe  a  dam  across 
either  of  the  channels  will  so  back  up  the  water  in  the  river  as  to  make 
the  bar  as  good  as  other  places. 

It  is  generally  conceded  that  where  the  Ohio  is  nearly  equally  divi- 
ded between  two  channels,  neither  is  good  in  low  water,  and  in  such 
cases  it  is  usual  to  close  one  of  the  channels  and  t6  turn  the  entire 
body  of  water  into  the  other.  The  existence  of  this  necessity  at  Mari- 
etta Island  has  long  been  recognized,  but  there  are  two  opposing  par- 
ties in  interest  who  have  hitherto  prevented  any  action  in  the  case. 

The  map  accompanying  this  report  shows  clearly  the  island  and  the 
two  channels.  In  the  Virginia  channel  the  two  bars  are  near  the  head 
of  the  chute,  and  at  the  time  of  the  survey  there  was  6  feet  on  each. 
In  the  Ohio  channel  one  of  the  bars  is  just  below  the  mouth  of  Duck 
Creek,  and  the  other  is  at  the  mouth  of  the  Muskingum ;  on  both  the 
depth  was  5  feet. 

The  Virginia  channel  shows  a  width  at  the  narrowest  place  of  740 
feet,  and  the  Ohio  channel  of  530  feet. 

The  amount  of  water  discharged  through  the  two  channels  was  mea- 
sured three  days  before  the  survey  began,  when  the  river  was  about  3 
feet  deeper  than  when  the  soundings  were  made.  At  that  time  I  found, 
by  the  Humphrey-Abbott's  method  and  formulas,  the  discharge  to  be  as 
follows :  Ohio  channel,  13,057  cubic  feet  per  second ;  Virginia  channel, 
22,446  cubic  feet  per  second,  dividing  the  entire  discharge,  as  follows : 
Ohio  channel,  37  per  cent. ;  Virginia  channel,  03  per  cent.  Inasmuch  as 
I  was  compelled  by  circumstances  to  select  a  point  above  the  mouth  of 
Duck  Creek  for  the  measurement  of  the  discharge  of  the  Ohio  channel| 
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thus  neglecting  the  amount  contributed  by  this  tributary,  and  as  the 
river  was  about  an  inch  lower  than  when  I  measured  the  discharge 
of  the  Virginia  channel,  I  have  concluded  it  would  bo  more  exact  to 
define  the  relative  Howage  of  the  two  channels,  thus :  Ohio  channel, 
40  per  cent. ;  Virginia  channel,  60  per  cent.  Summing  up  these  results, 
we  see  that  of  the  two  the  Virginia  channel  at  the  coal-boat  stage  is 
about  1  foot  deeper  and  200  feet  i;\ider,  and  discharges  three-fifths  of  the 
entire  volume  of  the  river.  Were  these  the  only  considerations  to  be 
noted,  it  is  manifest  that  the  Virginia  channel  would  unqnestionably  be 
the  one  to  be  chosen  for  the  main  channel  of  the  river.  The  objections 
to  this  choice  are  the  following : 

On  the  Virginia  side  there  are  no  local  interests  concerned  in  the  pos- 
session of  a  navigable  channel.  The  only  town  on  that  side  is  Wil- 
liamstown,  below  the  foot  of  Marietta  Island.  This  is  a  place  of  so  little 
importance  that  although  I  spent  two  weeks  at  Marietta,  making  the 
surveys,  &c.,  no  one  from  the  Virginia  side  of  the  river  made  any  repre- 
sentations to  me  on  the  subject. 

On  the  Ohio  side  we  have  the  flourishing  town  of  Marietta,  of  5,000 
inhabitants,  the  citizens  of  which  are  unanimons  in  their  opposition  to 
the  closure  of  their  side  of  the  river.  The  party  that  favors  the  reten- 
tion of  the  Virginia  channel  and  the  stopi>age  of  the  other,  is  limited  to 
a  portion  of  the  coal-boat  interests  of  Pittsburgh. 
.  The  (jiiestion  of  the  present  relative  magnitude  of  the  two  channels, 
I  consider  to  be  of  no  importance,  as  either  channel  would  be  sufficiently 
enlarged  by  the  current  were  the  entire  river  to  be  turned  into  it,  and 
the  advantage  would  l^e  rather  with  the  narrower  channel,  which  would 
necessarily  deepen  more  than  the  other,  in  order  to  accommodate  the 
increased  llowage.  The  bars  in  the  Ohio  channel  are  formed  by  the 
sedimentary  deposits  of  Duck  Creek  and  of  the  Muskingum,  and 
would  be  more  rea^lily  removed  by  an  increase  in  the  volume  of  water 
than  those  in  the  Virginia  channel,  which  are  of  coarse  gravel.  Were 
the  river  to  be  turned  into  the  Ohio  chute,  there  would  be  but  little 
danger  of  the  continued  growth  of  these  bars,  as  they  are  probably  due 
to  the  present  slackness  of  the  cuiTent.  It  is  so  simi)le  a  matter  to  put 
the  rivei^iuto  either  channel,  and  to  maintain  it  there,  that  I  think  we 
may  entirely  nejjlect  the  question  of  magnitude,  especially  as  the  diflPer- 
ence  is  not  greaf.  The  objections  which  the  coal-boatmen  urge  to  the 
Ohio  channel,  are  that  it  is  narrower  and  more  crooked  than  the  other; 
that  it  is  full  of  logs,  and  that  they  always  use  the  other  channel.  The 
first  objection  amounts  to  but  little.  The  map  shows  that  the  dif- 
ference in  curvature  in  the  two  channels  is  but  slight,  and  that  the 
width  of  the  Ohio  channel  is  more  that  twice  that  of  the  widest  tow, 
and  more  than  that  of  many  other  places  that  are  habitually  run  with- 
out remark.  River  jnlots  are  naturally  conservative,  and  very  unwill- 
ing to  attempt  new  channels,  but  a  few  trips  will  i)robably  remove  their 
objections. 

The  only  point  that  really  deserves  careful  consideration  is  the  com- 
plaint that  the  Ohio  channel  is  dangerous  from  logs.  This  is  a  valid 
objection,  experience  having  shown  that  hitherto  there  have  been  more 
obstructions  on  the  Ohio  side  than  on  the  other.  Most  of  them  seem 
to  come  from  the  Little  Muskingum;  with  probably  a  few  from  Duck 
Cre^k.  The  former  stream  enters  the  river  from  the  Ohio  side,  about 
two-thirds  of  a  mile  above  the  head  of  the  island  bar.  It  occasionally 
sends  out  snags  which  mostly  lodge  in  the  Ohio  chute. 

Believing  that  if  this  one  objection  were  effectually  removed,  the  coal- 
boat  interests  would  cease  to  oppose  the  closing  of  the  Virginia  chan- 
nel, I  made  this  statement  to  the  mayor  and  council  of  Marietta,  and 
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they  at  once  hired  a  snag-boat  and  removed  all  the  snags  that  could  be 
fonnd  in  the  Ohio  chate.  They  also,  at  my  recommendation,  sent  par- 
ties of  axmen  up  Duck  Greek  and  the  LitUe  Muskingum  to  cut  up  and 
remove  all  snags,  and  trees  likely  to  become  snags,  so  that  no  more  ob- 
structions might  be  carried  into  the  l^iver  from  these  streams.  After 
making  my  first  survey  I  went  down  to 'examine  the  dams  below  Cin- 
cinnati, and  on  my  return  I  carefully  examined  the  work  done  in  the 
river,  and  found  that  the  channel  was  entirely  clear.  Captain  Rowley, 
the  consulting  pilot,  examined  the  two  tributary  streams  in  a  skiff, 
going  up  each  about  three  miles,  until  a  dam  and  rapids  stopjied  him, 
and  reported  that  except  at  one  or  two  specified  places  the  work  was 
satisfactorily  done.  The  snags  and  trees  to  which  he  called  attention 
were  at  once  removed,  and  I  feel  secure  in  reporting  that  there  is  no 
present  or  prospective  danger  from  snags  in  the  Ohio  channel  of  Mari- 
etta Island.  To  make  assurance  doubly  sure  I  requested  the  authorities 
of  ^larietta  to  guarantee  the  repetition  of  this  work  for  five  years.  This  ' 
they  have  done,  as  shown  by  the  letter  hereto  annexed,  and  marked  A. 

I  have  also  called  their  attention  to  the  dike  extending  downward 
from  the  foot  of  Marietta  Island,  which  narrows  the  Ohio  channel  so 
much,  that  I  was  afraid  that  it  might  require  removal.  They  have  also 
agreed  in  the  letters  marked  B  and  B  ^  to  do  this  at  their  own  expense, 
should  the  channel  be  kept  uj)  on  their  side  of  the  island. 

The  commerce  of  Marietta  is  fully  represented  in  the  accompanying 
communication  marked  C,  which  the  mayor  informed  me  faithfully 
represents  the  present  commerce  of  the  place.  The  Marietta  and  Pitts- 
burgh Railroad^  a  new  enterprise,  which  at  present  only  runs  to  the 
coal-mines  of  Morgan  and  Monroe  Counties,  distant  about  twenty-five 
miles,  strongly  protest  against  any  closing  of  the  Ohio  channel.  Their 
coal-lauding  has  been  placed  just  above  the  town,  and  they  dread  its 
sacrifice  by  a  dam  above.  They  also  expect  to  do  a  large  business  in 
tobacco,  lime,  fire-clay,  &c.  If  cut  off  from  the  river  channel  where 
they  are  now,  they  will  be  compelled  to  seek  it  above  the  head  of  Ma- 
rietta Island,  or  traverse  the  town,  cross  the  Muskingum  River,  and 
make  a  new  landing  in  Harman.  .  Their  i^rotest  through  their  president, 
General  A.  J.  Warren,  is  hereto  annexed,  marked  D,  as  also  a  map 
of  the  road,  marked  D^  The  question  of  closing  one  of  the  channels 
at  Marietta  Island  has  been  agitated  for  the  last  thirty  years,  and  is 
still  a  soure-e  of  annoyance  and  dread  to  all  parties  interested.  It  is 
obvious  that  the  river  must  be  concentrated,  and  the  parties  in  favor  of 
either  side  can  never  be  brought  to  agree.  I  append  a  petition,  marked 
E,  of  many  steamboat  men,  urging  the  retention  of  the  Ohio  channel, 
and  a  similar  one  against  it  from  coal-boat  men,  which  I  have  marked  F. 

•There  is  no  doubt  in  my  mind  that  the  closure  of  the  Ohio  channel 
will  ruin  the  commerce  of  Marietta.  Closed  channels  generally  keep 
their  depth  above  dams,  but  invariably  fill  up  below  them.  When  we 
add  to  this  cause  the  amount  of  sediment  brought  down  by  Duck  Creek 
and  the  Muskingum,  which  will  no  longer  be  swept  away  by  a  river  cur- 
rent, we  can  see  at  once  that  there  would  be  no  chance  left  of  keeping 
a  channel  open  to  the  Marietta  landing,  nor  to  the  railroad  coal-landing 
above. 

I  conceive  that  nothing  but  the  direst  necessity  can  justify  the  delib- 
erate destruction  of  a  town  of  5,000  inhabitants,  the  first  settlement  in 
the  State,  and  that  should  it  apparently  be  necessary  to  destroy  the 
outlet  which  nature  gave  it,  the  Government  ought  to  provide  another 
at  whatever  cx)st.  But  in  the  case  in  question  I  cannot  see  that  there  is 
need  of  injuring  any  one.    Marietta  has  removed  all  obstructions,  and 
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has  taken  every  precaution  to  prevent  any  new  ones  from  coming,  by 
cleaning  out  the  streams  that  famish  them. 

There  is  no  sacrifice  within  their  means  which  its  citizens  are  not 
ready  and  willing  to  make,  as  they  know  that  the  value  of  all  their 
property  is  at  stake.  They  have  done  everything  that  I  suggested,  and 
promised  everything  for  the  future  that  I  thought  it  just  to  ask,  and  in 
return  I  feel  it  my  duty  and  privilege  to  strive  to  protect  their  rights, 
and  in  fact  their  municipal  existence.  The  question  must  be  settled 
now,  as  it  is  unbecoming  the  dignity  of  the  Government  of  the  United 
States  to  let  it  remain  open  any  longer,  to  the  prejudice  of  the  entire 
river  interests.  Scarcely  any  work  has  been  done  on  the  river  which 
some  one  has  not  at  first  opposed,  and  afterward  acknowledged  to  have 
done  good.  It  seems  there  is  but  one  way  in  which  this  matter  can 
possibly  be  settled,  and  therefore  I  earnestly  recommend  that  I  be 
allowed  to  build  a  dam  across  the  Virginia  side,  a  little  below  the  head 
of  the  island.  If  speedy  action  is  taken  I  may  get  most  of  it  in  before 
winter,  as'  the  stone  has  been  ready  for  over  a  year.  I  would  prefer 
locating  the  dam  as  far  below  the  head  of  the  island  as  practicable,  in 
order  to  prevent  the  draught  over  the  dam  in  high  water  from  tending 
to  draw  boats  out  of  the  channel.  This  is  a  defect  in  dams  made  in 
the  prolongation  of  an  inland  shore,  and  moreover  their  extreme  length 
greatly  increases  their  cost. 

Respectfully  submitted. 

WM.  E.  MERRILL, 

Major  of  Engineers. 

Brigadier  General  Humphreys, 

Chief  of  EngiiieerSj  WasJivigtonj  D.  C. 


K  3. 

SteubenVille,  Ohio,  December  1, 1870. 

General  :  Your  letter  of  instructions  of  November  18,  and  iiccom- 
panying  ])apers  in  relation  to  imi>roviug  the  Ohio  River  in  the  vicinity 
of  Marietta  Island,  were  duly  received. 

The  boanl  having  visited  the  locality  and  examined  the  questions 
involved,  are  of  the  opinion  that  the  low- water  navigation  reciuires  a 
dam  to  be  placed  across  one  of  the  channels  to  increase  the  depth  of 
water  in  the  other.  That  the  width  and  direction  of  the  channels  admit 
of  either  being  selected,  and  that  they  do  not  difter  essentially  in  their 
capacity  to  accommodate  the  river  commerce.  That  the  closing  of  the 
channel  on  the  Ohio  side  of  the  island  will  be  a  serious  injury  to 
Marietta,  a  town  of  5,000  inhabitants,  while  there  will  be  no  correspond- 
ing injury  to  any  other  interests  by  closing  the  channel  on  the  Virginia 
side  of  the  island. 

We  therefore  recommend  the  construction  of  a  low-water  dam  on  the 
Virginia  side  of  the  island,  at  such  point  across  the  channel  on  that 
side  as  the  engineer  in  charge  of  the  Ohio  River  improvement  may 
select. 
Respectfully  submitted. 

G.  K.  WARREN, 

Major  of  Engineers. 
G.  WEITZEL, 

Major  of  Engineeri. 
WM.  E.  MERRILL, 

Major  of  Engineers. 
Brigadier  General  A.  A.  Hu^iphreys, 

Chief  of  Engineers^  U.  8.  A. 
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K  4.  . 

,    .  April  19, 1871. 

General:  The  board  of  engineers  appointed-  by  your  order,  in 
accordance  with  section  5  of  the  act  making  appropriations  for  the 
improvement  of  rivers  and  harbors,  approved  July  11, 1870,  have  the 
honor  to  submit  this  their  final  report.  They  have  already  submitted 
two  partial  reports,  the  first  of  which  discussed  the  Newport  and  Cin- 
cinnati bridge,  (it  is  Appendix  D  of  this  report.)  The  second  gave  the 
project  of  a  law  for  the  future  regulation  of  bridges  over  the  Ohio 
River,  with  the  reasons  for  the  various  specified  provisions ;  (it  is  Ap- 
pendix E  of  this  report.)  With  this  their  third  and  last  report,  they 
believe  that  they  have  completed  their  duty  in  regard  to  the  bridges 
built  or  being  built  over  the  Ohio  Eivor. 

Before  commencing  the  detailed  discussion  of  the  bridges  over  the 
Ohio,  it  will  probably  be  advisable  to  state  a  few  facts  about  the  river 
itself. 

The  Ohio  Eiver  is  formed  by  the  junction  of  the  Monongahela  and 
Alleghany  at  the  city  of  Pittsburgh,  and  thence  it  flows  in  a  general 
direction  a  little  south  of  west  to  its  junction  with  the  Mississippi  at 
Cairo.  In  its  upper  course,  especially  between  Pittsburgh  and  Wheel- 
ing, it  flows  over  a  bed  of  coarse  gravel  and  boulders,  and  sometimes  of 
rock,  which  is  but  little  liable  to  be  moved  by  an  increased  velocity  to 
the  current.  Below  Wheeling  the  gravel  becomes  finer,  the  boulders 
fewer,  and  bars  of  river-sand  appear.  This  condition  of  increasing  fine- 
ness in  the  materials  of  the  bed  continues  to  the  falls  at  Louisville. 
Below  the  falls  the  river  changes  very  decidedly,  assuming  the  charac- 
ter of  a  river  with  a  movable  bottom,  which  it  maintains  to  its  junction 
with  the  Mississippi. 

The  slope  of  the  river-surface,  at  low  water,  varies  in  the  same  man- 
ner. The  following  are  the  average  slopes :  From  Pittsburgh  to  Wheel- 
ing, (ninety  miles,)  10.44  inches  per  mile;  from  Wheeling  to  Letart's 
Falls,  (one  hundred  and  forty  one  miles,)  7.42  inches  per  mile;  from 
Letart's  Falls  to  Louisville,  (three  hundred  and  sixty-six  miles,)  4.68 
inches  per  mile ;  from  Portland  to  Cairo,  (three  hundred  and  sixty-five 
miles,)  3.05  inches  per  mile. 

The  declivity  of  the  river-slope  at  what  is  known  as  "  The  Falls  of  the 
Ohio,"  at  Louisville,  has  been  omitted  from  the  averages  given  above. 
It  is  25.7  feet  in  four  miles.  The  entire  length  of  the  Ohio  Kiver  is  nine 
hundred  and  sixty-seven  miles. 

The  widths  of  the  river,  as  might  be  expected,  increase  gradually 
from  its  head  to  its  mouth.  The  following  are  the  widths  between 
banks  at  various  points : 


DiHtance  from 
Pittalrargb. 


JTOm. 

88 
183 
S85 
353 
467 

eai 

602 
782 
852 
920 
959 


Width. 


AUegheny  City 

Two  mileH  above  WTiecling 

Parkorsbnrgh 

Little  Guyaudotte 

Portamonth 

Cincinnati 

Six  milf «  above  Loaiaville 

New  Albany , 

Flint  lalaiid 

Evanaville 

Five  milea  below  Shawneetown 

Padncab 

Mound  City 


•* ' 


Feet 
1,100 
900 
1,200 
1,200 
1,050 
1,100 
2,500 
1,500 
2,700 
3,000 
2.300 
3.500 
4.000 


398 


REPORT  OF  THE  CUIEF  OF  ENOINEERS. 


In  low  water  the  river  does  not  occupy  the  entire  space  between  the 
banks,  and  at  the  bars  it  becomes  very  narrow.  The  following  table 
shows  its  low- water  width  at  several  of  the  more  prominent  bars: 


From 
Pittoburgh. 


MUeM. 

10 
SI4 
455 
502 
Gffi 
705 
943 


Kame  of  Imu*. 


Morriman 

Bnf!lD<rton 

Four  Mile    

Iii8in>;  Snn 

Flint  Iftliiua 

ScufflctowD 

Iltwd  of  Grand  Chain 


Low-water 
width. 


250 
S50 

1,000 
350 
500 
900 

1.800 


It  will  be  observed  that  these  widths  increa^  gradually  except  at 
Four-Mile  Bar.  At  this  point  the  river  is  quite  wide  and  shallow,  and 
the  bar  is  not  well  defined  like  the  others,  but  partakes  of  the  nature  of 
a  shoal.  Were  the  volume  of  the  river  concentrated,  the  width  would 
probably  be  about  the  same  as  at  Rising  Sun.  At  extreme  low  water, 
which,  however,  only  occurs  at  irregular  intervals,  the  depth  on  the 
bars  is  about  eighteen  inches  above  the  falls,  and  about  thiity  inches 
below. 

The  greatest  flood  ever  known  on  the  Ohio,  above  the  mouth  of  the 
"Wabash,  was  that  of  February,  1832.  Below  that  i>oint  the  flood  of 
March,  18G7,  was  the  highest  known,  being  6  inches  higher  at  Casey- 
ville  and  3  feet  higher  at  Paducah.  The  following  list  shows  the 
heights  above  low  water  of  these  floods  at  various  points : 


Distances. 

Place. 

■                                                                                                                                                                          II 

Kisc. 

Flood. 

0 

PittRbnrch 

Feet. 

35.6 

45 

43.5 

50 

50 

5rS 

54 

«-2.  5 

44.5 

6:».6 

52.  -25 
52.4 

1833 

67 

Stt^ubcn  villo 

lt<33 

!K) 

A\nu'i'liiiir 

1832 

U4 

Bollairo 

lilCta 

iKi 

Parkrrwbiirc 

1832 

232 

Lftart'H  Falls 

1832 

2<.7 

(iHlIipoliH 

1832 

4iH) 

Cincinnati 

1832 

598 

TiOuiMvillo 

1832 

Ui'S 

Xi'W  All»aDy 

1832 

injo 

T'ailucah 

1867 

004 

Cairo 

1867 

The  only  continuous  records  of  the  rise  and  fall  of  the  Ohio  that  we 
have  been  able  to  obtain,  are  those  at  Pittsburgh,  Wheeling,  Cincin- 
nati, and  Louisville.  The  last  three  will  be  found  in  the  reports  on  the 
bridges  at  those  cities.  As  the  bridges  are  discussed  in  the  order  in 
which  they  are  met  in  descending  the  river,  this  is  probably  the  most 
suitable  i)lace  for  giving  the  Pittsburgh  record.  The  depth  of  water  at. 
Pittsburgh  determines  the  departums  of  the  coal  fleets.  Tlie  coal- 
mines arc  all  up  the  Monougahela,  except  a  few  along  Saw-Mill  Run, 
and  the  coal-barges  come  down  one- or  two  at  a  time  through  the  locks 
and  dams  of  tlie  Monougahela  slack-water.  They  accumulate  in  the 
harbor  of  Pittsburgh  until  there  is  7  feet  or  more  in  the  river,  and  then 
they  are  formed  into  fleets  of  from  eight  to  twenty  boats  and  barges, 
and  are  i)uslied  down  the  river  by  powerful  tow-boats.  The  steamer  is 
always  in  rear  of  the  fleet  with  about  two-thirds  of  her  length  ijroject- 
ing  behind. 


k 


BEPORT  OF  THE  CHIEF  OF  ENGINEERS. 


399 


The  tables  not  only  show  the  average  dnration  of  each  stage,  but  also 
the  maximum  duration  of  the  higher  stages.  They  have  been  prepared 
from  the  official  records  from  August^  1854,  to  March  1, 1871.  These 
records  are  continuous,  omitting  Sundays,  up  to  date.  The  water  is 
gauged  by  the  pier-marks  on  the  Monoagahela  bridge,  about  a  mile 
above  the  junction  of  the  Monongahela  and  Allegheny,  the  zero  being 
so  placed  that  the  gauge  shows  the  depth  of  wat^  on  the  Glass-House 
Bipple  at  the  head  of  Brunot's  Island. 

• 

RIVEB-BECOBD  AT  PITTSBXJBGH. 


Average  duration  of  each  stage. 

Month. 

Dopth  in  feet  on  Olaae-Honse  Ripple. 

5 

6 

7 

8 

10 

15 

20 

25 

30 

iTuiiiArv 

21.1 
90.1 
38.9 
S8.9 
524.4 

lae 

7.8 
7.0 
7.1 
7.5 
14.5 
22.8 

16.9 

16.3 

26.0 

96.4 

19.7 

9.4 

5.2 

4.5 

5.2 

5.0 

10.9 

ia5 

11.8 
13.5 
22.0 
22.6 
14.2 
6.6 
3.3 

.  2.1 

3.8 

3.1 

7.6 

14.5 

&4 
10.9 

lao 

18.4 
10.1 
4.4 
2.2 
1.1 
2.6 
2.4 
5.0 
11.1 

4.2 
5.5 
11.6 
11.1 
4.9 
2.4 
0.6 
0.2 
1.2 
1  0 
2.3 
5.6 

LI 
LI 
2.4 
2.4 

0.8 
0.5 

0.2 
0.2 
0.4 
0.4 
0.4 

0.2 

0.1 

Febroaiy 

March 

0.1 
0.1 

0.1 

April 

May 

Janft 

July 

Angnat 

SsDiMnber 

6.2 
0.1 
0.4 
0.9 

0.1 

0.1 

ai 

October    

If ovembc^r 

0.1 

Dcicembor - 

In  MM^h  y  CAT ,,.,,,-  ^ ,  - , 

203.7 

163.3 

125.1 

94.6 

50.6 

9.9 

L8 

0.5 

a3 

Majcimum  duration  of  high  atagM. 


Month. 

SO. 

25. 

SO. 

Daya. 

Year. 

Days. 

Year. 

I>ay8. 

Year. 

Jannftry » r r^ » 

4       1862 

2  lt^7 

3  IHfiS 

i(iw9) 

2  <  1^60  > 
( 1862  ) 

3  1858 

4 

1862 

1 

1862 

F^'bmarv    --.,r.T T,--r-   -- 

35.0 

MiHTh.'.    ,    .     

2 
2 

1855 
1860 

1 

1865 

Anril  

Mav 

t!**J 

Jqn^ ..-r, - --• 

JuIt 

• 

Aainut - 

1 

Srmembcr 

2 

1861 

1 

1861 

1 

lefil 

October 

^ov^mber 

1 

1860 

Uecenbcr 

1 i 

' 

Each  bridge  will  now  be  taken  up  in  regular  succession  from  the  soutces 
to  the  mouth  of  the  Ohio,  the  first  one  being  that  at  Steubeuville,  sixty- 
six  and  one-half  miles  below  Pittsburgh.  The  United  Stateslaws  appoint- 
ing the  board,  and  those  authorizing  the  construction  of  the  various 
bridges,  are  all  to  be  found  in  Appendix  A. 


STEUBENVILLE  BRIDaE. 


This  is  a  single-track  railway  bridge  now  belonging  to  the  Pittsburgh, 
Cincinnati  and  St.  Louis  Railroad  Comi)any,  and  it  was  built  in  1SG2-'G3, 
being  the  first  railroad  bridge  constructed  across  the  Ohio  Kiver.    The 


400  BEPORT  OF  THE  CHIEF   OF   ENGINEEB8. 

law  authorizing:  its  construction  (act  approved  July  14,  1862)  gave  the 
bridge  uutliorities  the  option  of  building  a  continuous  bridge  90  feet 
above  low  water,  with  a  channel  span  of  300  feet,  or  a  draw-bridge,  70 
feet  above  low  water,  with  a  channel  span  of  300  feet,  and  a  pivot-draw 
with  two  openings  of  100  feetjeach.  At  the  time  this  law  was  passed 
the  quetstion  of  the  proper  relations  between  river  and  rail  transporta- 
tion, though  much  discussed  in  the  case  of  the  bridge  at  Wheeling,  was 
still  an  unsettled  one,  and  the  river  interest  had  not  come  to  a  definite 
conclusion  as  to  what  it  could  8*afely  concede  in  the  matter  of  height 
and  width  of  channel,  while  the  railroad  interest  was  equally  uncertain 
as  to  what  lengths  of  spans  could  safely  be  used  for  iron  truss  railroad 
bridges.  This  bridge  was,  therefore,  in  a  great  measure,  an  experi- 
mental one,  to  be  judged  of  by  its  results.  At  the  time  of  its  construc- 
tion no  iron  truss  bridge  of  300-foot  span  had  yet  been  built  in  this 
country ;  and  railroad  men  looked  upon  the  327-foot  truss  for  the  passage 
of  the  channel  with  no  small  apprehension.  Bridges  on  the  tubular, 
girder,  au<l  other  systems,  of  greater  spans,  had  been  constructed  abroad, 
but  they  were  very  costly,  and  were  constructed  on  principles  that  were 
not  regard(Ml  favorably  by  American  engineers.  The  Niagara  Kailroad 
suspension  bridge  was  also  on  a  plan  that  had  many  decided  opi>onent& 
In  giving  a  30()-foot  opening,  the  bridge-builders  thought  that  they  had 
yielded  to  the  river  interest  all  that  could  possibly  be  claimed,  and  more 
than  was  al  t<)gether  safe  for  themselves.  It  is  but  just  to  state  that  they 
seem  to  have  a<*ted  in  good  faith  and  with  no  disposition  to  cause  any 
more  trouble  to  opposing  interests  than  was  inseparable  from  the  erec- 
tion of  any  bridge  whatever  over  the  river.  The  origin  of  the  provision 
for  a  low  bri<lge  with  a  draw  was  somewhat  curious.  The  passenger 
steamers,  ai>i)arently  unwilling  to  lower  their  chimneys,  insisted  upon  a 
draw  for  their  individual  accommodation,  and  were  willing  to  have  the 
bridge  made  20  feet  lower  to  procure  one.  Fortunately  this  provision 
was  made  optional  with  the  bridge  company  and  was  not  used.  Time 
and  experience  have  shown  the  utter  incompatibility  of  bridges  with 
draws  with  tha  peculiarities  of  Ohio  River  navigation.  At  the  time 
when  this  option  was  conceded,  the  great  coal-towing  trade,  at  present 
the  most  important  on  the  river,  was  yet  in  its  infancy,  and  its  great 
increase  in  the  ensuing  decade  was  not  foreseen.  Coal  was  then  trans- 
lM)rted  in  single  Hat-boats,  and  the  fleet  system,  to  which  draw-bridges 
are  sp(Hially  injurious,  was  just  coming  into  vogue.  Fortunately  for 
both  parties,  the  company  decided  on  a  high  bridge,  without  a  draw, 
and  thus  a  barrier,  that  might  have  greatly  crippled  the  coal  trade  from 
the  start,  was  not  erected.  This  bridge,  from  abutment  to  abutment,  has 
a  total  length  of  1,805.4  feet,  and  consists  of  eight  spans  of  Linville  or 
keystone  trusses  of  the  following  lengths,  from  center  to  center  of  piers, 
commencing  at  the  Ohio  abutment,  ^iz:  210,210,214,327,236,235.7, 
235.7,  and  235  feet.  The  distance  apart  of  the  channel-piers  at  the  low- 
water  line,  measured  on  the  line  of  the  bridge,  is  303J  feet ;  but  the  space 
availabU*  for  navigation  is  much  reduced  by  riprap  around  the  bases  of 
the  piers.  At  the  Ohio  channel-pier  the  riprap  at  low  water  projects  7 
feet  into  the  channel,  and  extends  4  feet  above  the  water-surface.  At 
the  Virginia  channel-pier  it  projects  G  feet,  and  rise«  1  foot  above  the 
water.  The  available  space  for  navigation  is  thus  reduced  to  290  feet, 
and  this  diminution  continues  until  the  water  is  12  feet  above  low 
water,  at  which  time  coal-boats  can  pass  over  the  riprap  on  either  side, 
which  they  cannot  do  when  the  river  is  lower.  But  at  certain  stages, 
this  practicable  si)ace  is  still  further  reduced  by  the  obliquity  of  the 
piers.  At  the  time  of  our  surveys,  the  river  stood  at  10  feet  by  the  pier- 
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marks,  or  at  9  feet  above  low  water,  as  shown  by  our  levels.  At  this 
time  our  observations  for  the  directions  of  the  current  showed  that, 
above  the  bridge,  it  made  angles  of  from  14^  to  15^  with  the  axes  of  the 
channel-piers,  and  that  below,  the  angles  varied  from  lOJo  to  16o. 
General  O.  K.  Warren  made  similar  observations  in  June,  1868,  at  a 
time  when  the  river  was  4  feet  above  low  water,  and  found  that  the 
current  then  made  an  angle  with  ^he  Ohio  channel-pier  of  15^. 

It  is  well  known  to  all  navigators  that  the  direction  of  the  current 
through  the  channel-span  of  this  bridge  varies  with  the  stage  of  water 
in  the  river.  Its  direction  in  low  and  in  moderate  water  is  almost  en- 
tirely determined  by  the  middle  or  ferry  bar,  on  the  edge  of  which  the 
Virginia  channel-pier  is  located.  As  the  river  rises,  this  bar  has  less 
influence,  and,  in  high  stages,  its  eft'ect  is  imperceptible,  the  river  cur- 
rent being  entirely  determined  by  the  shape  of  the  bend  above.  At  4 
feet  above  low  water,  as  just  mentioned,  the  current  draws  on  the  Ohio 
channel-pier,  striking  it  under  an  angle  of  15o.  At  9  feet  this  angle  is 
about  14^^.  At  higher  stages  it  is  said  the  current  commences  to 
straighten.  At  13  feet  it  is  about  parallel  to  the  piers,  and  as  the  depth 
increases  it  draws  more  and  more  on  the  Yirgiuia  pier.  These  changes 
in  direction  are  among  the  greatest  sources  of  trouble  to  tow-boat  pilots, 
as  their  fleets  are  managed  mainly  by  the  current,  and,  therefore,  navi- 
gators must  be  well  posted  as  to  the  exact  stage  of  water  at  the  bridge, 
and  the  resulting  direction  of  the  current,  before  attempting  the  passage. 
Add  to  this  the  narrowness  of  the  space  and  the  possible  obscurity  of 
the  atmosphere  from  river  fogs  and  mists,  or  from  the  smoke  of  the 
mills  at  Steubenville,  and  the  reasons  for  the  accidents  at  this  bridge 
are  at  once  apparent.  The  range  of  the  current  cannot  be  less  than  30°, 
from  15°  on  one  side  of  the  axis  of  the  piers  to  at  least  the  same  on  the 
other  side.  If  the  range  be  equal  on  both  sides,  (we  have  no  high- water 
observatioDS  by  which  to  determine  this  point,)  it  follows  that  the  piers 
occupy  the  mean  position,  and,  therefore,  are  "parallel  to  the  current  of 
the  river  as  near  ^as  practicable."  But  it  is  evident  from  these  facts 
that  the  locality  is  one  entirely  unsuitable  for  a  bridge,  besides  the  fact 
that  it  is  on  one  of  the  permanent  bars,  where,  at  low  stages,  the  river 
is  most  shoal  and  most  swift.  At  sujch  places  we  might  naturally  ex- 
pect the  greatest  variations  in  the  coui^se  of  the  current.  In  the  pools, 
on  the  contrary,  the  direction  of  the  current  is  very  nearly  the  same  at 
all  stages,  and  at  such  places  only  should  bridges  be  allowed  to  cross. 
But  it  must  also  be  stated  that  these  principles  were  not  well  known  at 
the  time  when  this  bridge  was  located,  and  the  company  building  it  very 
i\aturally  chose  the  locality  that  best  suited  their  general  line.  At  low 
water  the  natural  section  of  the  river  is  3,179  square  feet,  of  which  604 
square  feet,  or  19  per  cent.,  is  occupied  by  the  piers  of  the  bridge.  At 
high  water  the  total  section  between  the  high-water  marks  is  77.189 
square  feet,  of  which  7,342  square  feet,  or  9J  per  cent.,  is  occupied  by 
the  piers  and  the  riprap  about  them.  The  approximate  discharge  of 
the  river  at  the  time  of  the  observations,  as  measured  300  feet  above  the 
bridge,  was  37,858  cubic  feet  i>er  second,  with  a  mean  velocity  of  3.883 
feet  per  second,  or  2.65  miles  per  hour.  At  this  stage  the  water-way  at 
the  bridge  is  as  great  as  it  is  above  the  bridge,  the  increased  depth  be- 
tween the  piers  compensating  for  the  partial  occupation  of  the  section. 
The  maximum  observed  velocity  through  the  channel  space  was  4.35 
feet  per  second,  or  three  miles  per  hour. 

The  channel-span  is  what  is  known  as  a  "through''  or  "overgrade 
bridge,  with  the  track  on  the  bottom  chord ;  the  other  spans  are  "  deck  " 
or  "  under-grade,"  with  the  track  on  the  top  chord.    In  consequence  of 

26e 
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tbia  arrangeineiit  the  tops  of  the  chaunel-piers  are  89  feet  above  low 
water,  and  the  tops  of  the  piers  are  6G3  feet  above,  the  diflfereDce 
between  them  being  the  depth  of  the  trusses  of  the  short  spans.  There  is 
neither  grade  nor  curvature  on  the  bridge. 

The  channel-piers  are  of  substantial  stone  masonry,  with  a  section  on 
top  42  by  17  feet,  which  includes  a  coping  projecting  4  inches,^  and  at 
low-water  line  of  78i  by  23?^  feet.  The  sides  have  the  usual  batter  of 
one-half  inch  i)er  foot,  and  the  tops  have  the  usual  cut-stone  coping. 
The  up-stream  ends  are  provided  with  ice-breakers,  with  a  batter  of  9 
inches  to  the  foot,  and  a  triangular  cross-section  rising  to  a  height  of 
41  feet  above  low  water ;  above  the  ice-breaker  the  pier  has  a  semi-circular 
section,  with  the  batter  of  one-half  inch  to  the  foot.  The  down-stream  ends 
are  semi-circular  in  section,  with  the  usual  batter  of  one-half  inch  per  foot. 
The  other  piers  are  smaller,  .'30.7  by  10.7  on  top,  but  they  are  similar  in  shape. 
The  foundation  of  the  Virginia  channel-pier  consists  of  three  courses  of 
pine  timber,  one  foot  thick,  decked  over  with  4-inch  i)lank.  All  the 
other  piers  j;iave  under  them  four  thicknesses  of  timber.  The  natural 
bed  was  excavated  so  that  the  lowest  water  would  always  corer  this 
deck  1  foot  deep.  The  stone  is  laid  on  this  in  courses  2  feet  thick.  The 
timber  prqj(»cts  1  foot  beyond  the  masonry.  The  riprap  protecting  the 
timber  platform  extends  out  from  C  to  7  feet,  and  rises  up  from  1  to  4 
feet  above  low  water.  The  Virginia  channel-pier  stands  in  shoal  water, 
and  is  well  protected  naturally,  but  the  Ohio  pier  stands  in  the  deepest 
water  of  the  cross-section :  and  the  river  bottom  abreast  of  the  pier  is 
on  a  level  with  the  lowest  timbers  of  its  foundation.  Nothing  but  the 
riprap  that  surrounds  it  saves  it  from  destruction.  It  is  proi>er  to 
remark  hen*,  that  none  of  the  foundations  are  a«  deep  as  they  shoidd 
be,  and  most  of  the  j^iers  owe  their  stability  entirely  to  riprap.  One  of 
the  piers  detlected  2  feet  from  the  perpendicular  while  the  bridge  was 
being  constructed,  but  a  quick  and  liberal  use  of  riprai)  prevented 
further  inclination,  and  it  is  now  probably  as  safe  as  the  others.  While 
we  believe  that  ordinary  Hoods  will  not  imperil  the  safety  of  this  struc- 
ture, yet  it  is  not  impossible  that  an  ice  gorge  at  the  bridge  itself  might, 
at  some  future  day,  do  it  gieat  damage.  Tlie  excuse  alleged  for  the 
defective  foundations  of  this  bridge  is  the  poverty  of  the  company  that 
originally  began  it.  Unfortunately,  these  defects  cannot  be  remedied 
excepting  by  outside  ])rotection,  and  that  has  been  freely  used.  The 
bottom  chord  of  the  channel-span  is  90  feet  above  low  water,  and  45 
feet  above  highest  water,  the  greatest  known  rise  being  45  feet.  This 
leaves  a  sutTicient  headway  under  the  bridge  at  all  stages,  and  there  is 
no  complaint  against  it  on  account  of  height.  No  record  is  kept  of  the 
daily  stage  of  water  at  Steubenville. 

The  railroad  track  being  on  elevated  ground  on  both  sides  of  the 
river,  there  was  no  difticiUty  in  making  the  approaches  to  this  bridge, 
which  consist  of  short  and  inexpensive  embankments.  In  this  respect 
it  has  a  more  advantageous  site  than  any  other  railroad  bridge  over 
the  Ohio. 

This  bridge  has  been  a  serious  hinderance  to  navigation  ever  since  it 
was  built,  and  the  causes  are  quite  clear.  The  great  vaci'iability  in  the 
river  current,  and  the  narrowness  of  the  channel-span,  which  "at  most 
stages  is  oblique  to  the  current,  and  therefore  practically  much  lessened, 
are  in  themselves  suflicient  to  account  for  the  trouble  heretofore 
experienced  in  passing  this  bridge.  An  ofticial  statement  from  the 
president  of  the  Pittsburgh  Coal  Exchange  of  the  losses,  hitherto 
incurred  by  collision  with  the  piers  of  this  and  other  bridges  over  the 
Ohio  River,  is  given  in  Appendix  B.    It  will  be  seen  that^the  actual 
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loss  by  collision  with  the  piers  of  this  bridge  from  its  construction  to 
the  present  time  amonnts  to  $G1,588.  As  navigators  have  really  no 
remedy  against  the  bridge  companies,  but  must  bear  these  losses  them- 
selves, it  is  manifest  that,  though  the  losses  may  sometimes  be 
attributed  to  inexperience  and  lack  of  skill,  they  can  never  be  con- 
sidered as  the  result  of  design.  It  is  unquestionable  that  bridges  over 
the  Ohio  (though  a  public  necessity)  are  a  source  of  danger  and  loss  to 
the  navigation  interest.  Cases  will  sometimes  arise  where  the  best  of 
skill  will  not  avail,  as  in  a  recent  accident  at  Bellaire,  where  the  bridge 
was  so  obscured  by  the  smoke  of  the  rolling-mills  on  the  banks  that 
when  the  steamboat  Star,  with  ten  barges  of  coal  came  to  the  channel- 
sp^,  the  pilot  was  unable  to  see  the  piers  and  struck  one  of  them ; 
thereby  losing  his  boat  and  barges,  and  the  lives  of  two  of  the  crew.  Beside 
this,  it  is  considered  almost  impossible  to  take  fleets  through  these 
bridges  at  night ;  and  as  a  rule  they  lay  up  for  daylight,  which,  of  course, 
increases  the  length  and  expense  of  the  trip. 

The  Steubenville  bridge  is  so  very  mucli  the  worst  one  on  the  river 
that  a  due  regard  for  the  right  of  the  people  to  have  the  navigation  of 
the  Ohio  not  needlessly  endangered  requires  that  this  bridge  should  he 
changed. 

An  examination  of  the  map  and  profile  of  this  bridge  shows  that  the 
Virginia  channel-pier  stands  in  shoal  water  near  the  foot  of  the  ferry 
bar,  while  the  Ohio  i)ier  has  deep  water  on  both  sides  of  it.  If  this 
alone  were  to  determine  the  <|uestion  the  latter  should  be  removed. 
Before  coming  to  a  decision  on  this  matter  numbers  of  i)rominent  coal- 
boat  pilots  and  owners  were  consulted,  as  the  change  was  intended 
sjiecially  for  their  benefit,  and  they  were  unanimous  in  the  request  that 
the  Ohio  i)ier  be  moved,  leaving  the  other  where  it  is.  Their  principal 
reason,  besides  the  one  above  mentioned  was,  that  in  coming  out  of  the 
bend  above  at  Wills  Creek  they  are  in  the  habit  of  keepiug  their  fleets 
as  nciir  as  possible  to  the  Ohio  shore  for. the  double  purpose  of  securing 
the  shore  as  a  guide  to  facilitate  steering,  and  in  order  that  there  may 
be  less  danger  of  drifting  into  the  bend  on  the  Virginia  side,  below  the 
bridge. 

Under  these  circumstances  the  Imard  of  engineers  are  of  the  opinion 
that  the  channel-span  of  this  bridge  should  be  widened  toward  the 
Ohio  shore. 

In  onler  to  make  the  proi)ose<l  changes  at  the  least  possible  cost  they 
have  thought  it  best  to  utilize  the  present  wide  span,  throwing  out  the 
second  juid  third  spans  from  tlie  Ohio  abutment,  and  introducing  one 
new  wide  span.  The  two  spans  thrown  out  of  210  and  214  feet  would 
not  be  wasted,  as  they  are  of  dimensions  that  are  frequently  employed 
and  could  readily  be  sold  or  used  elsewhere  on  the  road.  The  first  pier 
would  require  rebuilding,  as  the  change  would  bring  upon  it  a  much 
greater  weight  than  that  which  it  now  carries,  and  it  would  have  to  be 
raised  to  the  height  of  the  channel-pier  in  order  to  carry  the  present 
channel-truss,  with  an  oli'set  22  feet  lower  for  the  flrst  deck-span.  In 
our  estimate  we  give  this  pier  the  same  dimensions  as  one  of  the  pres- 
ent channel-piers,  though  it  is  probable  that  a  less  thickness  would  do 
as  well.  The  second  and  third  piers  would  necessarily  be  thrown  out, 
being  replaced  by  one  nearly  midway  between  them.  The  whole  cost 
of  making  the  change  would  then  be  the  reconstmction  of  the  first  pier, 
and  the  building  of  a  new  channel-i)ier,  the  cost  of  one  new  span  of  424 
feet,  and  of  the  removal  and  re-erection  of  the  present  channej-span. 
This  expense  would  be  somewhat  reduced  by  the  value  of  the  two  spans 
that  would  be  saved  for  use  elsewhere.    It  would  not  be  necessary  to 
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recoDBtruct  the  Virginia  chaunel-pier.  Instead  of  the  present  spans  of 
210,  210,  214,  and  327  feet  to  the  Virginia  channel-pier,  we  would  have 
210,  327,  and  424  feet,  being  three  spans  instead  of  four.  The  last-men- 
tioned span  would  be  the  new  channel-span,  and  it  would  give  a  clear 
opening  at  low  water  of  399  feet. 
The  cost  of  making  this  change  would  be  as  follows : 

One  new  channel-span,  424  feet $150, 000  00 

One  new  channel-pier : 

2,944.5  cubic  yards  masonry,  at  $18 $53, 001  00 

3G8.5  cubic  yards  masonry,  at  $10 3, 085  00 

56, 686  00 

Preparing  foundations 5, 000  00 

One  new  pier  to  replace  No.  1 : 

1,624.7  cubic  yards  masonry  from  old  pier, 
at  $10 16, 247  00 

848.7  cubic  yards  masonry  up  to  deck-span, 

at  $15 12,  730  50 

475.1  cubic  vards  masonry  to  finish,  at  $10      4,  751  00 

33^  728  50 

Preparing  foundations. 3, 000  00 

Removing  and  rebuilding  present  channel-span,  and  fniming 

false-work 15,000  00 

263, 414  50 
Deduct  for  spans  available  elsewhere  : 

One  span  210  feet $35, 000  00 

One  span  214  feet 35, 000  00 

70,000  00 

Subtract  10  per  cent,  for  previous  use 7, 000  00 

63, 000  00 

Total  cost  of  changes 200, 414  50 


This  estimate  is  somewhat  larger  than  it  would  otherwise  be,  on 
account  of  the  necessity  of  so  conducting  the  changes  as  not  to  inter- 
fere with  the  traflic  of  the  road.  The  method  of  making  the  changes 
indicated  would  probably  be  to  replace  pier  No.  1  by  a  strong  wooden 
pier  straddling  the  present  stone  one,  until  the  new  and  larger  pier  JSo. 
1  is  built  up  to  the  height  of  the  present  one,  and  ti'uss  No.  1  is  seat^ 
on  its  new  resting-i)lace  in  an  offset  of  the  new  pier.  At  the  same  time 
the  new  channel-pier  could  be  built  up  to  the  same  height.  After  this 
is  done  spans  Nos.  2  and  3  and  the  channel-span  could  be  replaced  by 
trestle-work,  while  the  new  chaiSnel-pier  is  raised  to  its  full  height,  the 
old  channel-span  removed,  and  the  new  channel-spsin  is  put  in  place. 
This  might  be  done  during  low  water  in  the  summer,  when  coal-tows  are 
pot  running.  The  work  would  probably  require  two  seasons  for  it« 
accomplishment.  Some  of  the  stones  in  piers  2  and  3  could  be  used  in 
raising  the  new  piers  to  their  fall  height,  but  the  greater  portion  of  this 
material  would  be  unavailable.  It  is  possible  that  the  new  channel-span 
could  be  built  outside  of  the  present  channel-span  before  its  removal, 
and  thus  save  filling  the  channel-space  with  false  work;  but  this  plan 
would  not  be  altogether  sale,  and  has  not  been  considered  in  the  esti- 
mate. After  the  work  is  finished  the  rest  of  piers  2  and  3  can  be  removed, 
and  the  material  in  them  can  be  sold,  or  used  elsewhere  on  the  road. 
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The  material  will  abont  pay  the  cost  of  taking  down.  The  new  piers 
Bhonld  be  parallel  with  the  present  ones. 

As  this  bridge  was  bnilt  at  a  time  when  such  long  spans  were  deemed 
almost  impracticable  by  Congress,  and  was  Itself  a  marked  advance- 
ment in  bridge-building,  and  as  it  seems  to  have  been  built  in  good 
faith,  the  board  hesitate  to  recommend  that  the  mollifications  be  made 
at  the  expense  of  the  bridge  company,  and  regard  it  as  a  question  for 
Congress  to  consider  whether  in  ordering  the  change  for  the  l>enefit  of 
navigation,  it  would  not  be  proper  to  bear  at  least  a  part,  if  not  the 
whole,  of  the  expense  of  making  it. 

Bridge-building  is  subject  to  so  many  contingencies  that  may  increase 
or  diminish  the  cost,  that  it  is  impossible  to  make  an  estimate  that  can 
be  considered  as  rigidly  correct.  We  would  recommend  that  if  the 
Government  pays  for  this  work,  the  bridge  company,  to  whom  it  should 
be  intrusted,  be  directed  to  keep  an  exact  account  of  all  expenditures, 
to  be  audited  in  the  usual  way.  If  the  actual  cost  should  exceed  the 
appropriation,  an  additional  appropriation  can  be  made  to  cover  it. 

WHEELINO  AND  BRIDGEPORT  BRIDGES. 

These  are  highway  bridges  owned  by  the  Wheeling  and  Belmont 
Bridge  Company,  and  they  connect  that  portion  of  the  city  of  Wheeling 
which  is  built  on  Wheeling  Island  with  the  city  proper,  and  with  Bridge- 
port, in  Belmont  County,  Ohio.  The  suspension  bridge  was  commenced 
in  February,  1848,  and  opened  to  travel  in  November,  1849.  On  the 
17th  of  May,  1854,  it  was  destroyed  by  a  hurricane.  It  was  at  once  re- 
built out  of  the  old  nfaterial,  with  a  single  track,  and  in  1860  it  was 
again  rebuilt,  with  an  additional  amount  of  wire  in  the  cables  and  new 
sospending-rods.  The  height  of  the  bridge  was  not  altered  during  these 
changes. 

These  two  bridges  were  erected  under  authority  from  the  State  of 
Virginia.  A  violent  opposition  to  the  suspension  bridge  was  at  once 
manifested  by  the  river  interest,  and  suit  was  brought  against  the 
bridge  company  by  the  State  of  Pennsylvania  on  the  ground  that  the 
bridge  was  an  obstruction  to  navigation  and  an  illegal  structure.  The 
proceedings  and  testimony  in  this  case  are  reported  at  length  in  the. 
report  to  the  Supreme  Court  of  Special  Commissioner  E.  Hyde  Wal- 
worth, to  whom  was  intrusted  the  duty  of  reporting  upon  the  case. 
This  report  was  printed  at  Saratoga  Springs  in  1851  by  George  White, 
and  reference  is  made  to  it  for  many  interesting  details,  that  we  must 
necessarily  omit.  Pending  the  suit,  an  act  of  Congress  was  passed 
August  31,  1852,  (see  Appendix  A,)  legalizing  the  suspension  bridge 
and  the  Bridgeport  bridge  as  post-routes  and  lawful  structures. 

THE  SUSPENSION  BRIDGE. 

This  is  a  -'high^  bridge  on  the  suspension  plan,  made  for  highway 
traffic  only.  The  highest  point  of  its  under  surface  is  91^  feet  above 
extreme  low  water,  and  48  feet  above  highest  water,  the  extreme  oscil- 
lation of  the  river  at  this  place  being  43^  feet;  for  a  width  of  155  feet, 
it  has  a  height  of  91  feet  above  low  water,  and  for  a  width  of  235  feet 
a  clear  headway  of  90  feet.  It  is  proper  to  remark  that  these  widths, 
and  the  grades  on  the  bridge-floor,  are  taken  Irom  the  levels  made  by 
our  own  surveying  party,  and  that  they  differ  slightly  from  the 
measurements  as  given  in  Chancellor  Walworth's  report  to  the  Supreme 
Court.    These  discrepancies  may  be  partly  due  to  changes  made  when 
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the  bridge  was  rebuilt  in  1854,  and  partly  to  the  coldness  of  the 
weather  at  the  time  of  our  survey,  whereby  the  suspension-cables  were 
necessarily  shortened,  and  the  road-way  elevated  above  its  mean  posi- 
tion. There  is  but  one  span  to  the  bridge,  the  abutment  on  the  eastern 
side  being  at  the  top  of  the  high  bank  on  which  the  city  of  Wheeling  is 

'  built,  and  that  on  the  other  side  being  on  the  shore  of  the  island,  at  the 
12-foot  line.  The  distance  between  the  centers  of  the  towers  is  1,010 
feet,  and  between  the  faces  of  the  two  abutments  980.  The  width  of 
road-way  is  16.4  feet,  and  each  side-walk  has  a  cleai*  width  of  4.2  feet, 
the  entire  width  of  the  bridge,  from  out  to  out,  being  2S  feet.  In  low 
water  the  river  does  not  occupy  all  the  space  between  the  abutments, 
and,  consequently,  the  velocity  at  that  time  is  not  afltected  by  the 
bridge.  There  are  no  spans  between  the  towers  and  the  two  shores,  as 
the  eastern  towers  are  on  the  n«atural  surface,  and  a  solid  embankment, 
341  feet  in  length,  extends  from  the  western  towers  to  the  natural  sur- 
face of  the  island.  The  eastern  towers  are  15  by  15  at  their  bases,  and 
60  feet  high  above  the  rofid-way,  making  their  tops  152J  feet  above  low  . 
water;  they  rest  upon  a  single  pier  or  abutment,  which  is  built  up  to 
the  height  of  the  road-way,  and  they  are  connected  on  top  by  a  masonry 

,  arch,  40  feet  above  the  floor  of  the  bridge.  The  western  towers  are  16 
by  15  at  their  bases  and  OS)}  feet  high,  their  tops  being  131 J  feet  above 
low  water;  they  are  also  built  upon  a  single  mass  of  masonry,  and  are 
similarly  connecte<l  on  top.  The  eastern  abutment  is  founded  upon  the 
sand  of  the  high  bank  upon  which  it  is  placed,  and  the  western  upon 
the  river-gravel,  a  few  feet  above  low-water  mark.  The  bank  under 
the  eastern  abutment  is  carefully  paved  with  stone  on  edge,  as  also  the 
shore  of  the  island  between  the  western  abutment  and  low-water  line. 

In  low  water,  as  mentionexl  before,  the  bridge  occupies  no  part  of  the 
water-way;  in  extreme  high  water  the  western  abutment  and  the 
bridge  ai>])roaclies  occupy  6,137  scpiare  feet,  which  is  14  per  cent,  of  the 
entire  high-water  section  at  the  bridge-site.  The  mean  velocity  of  the 
river  at  tliis  stage  will  not,  however,  be  increased  by  this  amount,  as  in 
extreme  high  water  the  entire  width  of  the  island  between  the  two 
bridges  is  covered,  and  the  water-way  is  ample. 

The  road-way  at  the  face  of  the  eastern  abutment  is  01.6  feet  above 
low  water.    From  this  point  the  floor  of  the  bridge  rises  with  the  fol- 

'  lowing  grades  per  100  feet,  viz,  2.56  for  50  feet,  2.54  for  50  feet,  2.06  for 
50  feet,  and  0.07  for  16J  feet,  at  which  point  it  attains  its  highest  eleva- 
tion of  05.34  fi^et  above  low  water,  having  risen  3.74  feet  in  a  distance 
of  H')(})f,    From  this  point  the  road- way  descencfs  with  the  following 


grades  per  100  feet:  1.58  for  33J  feet,  3.52  for  50  feet,  4.26  for  50  feet, 
4.80  for  50  i'eotj  4.33  for  500  feet,  380  for  50  feet,  and  3.55  for  84  feet,  at 


feet,  measured  on  the  floor. 

The  following  tables  are  comi)iled  from  a  record  of  from  seventeen  to 
twenty-one  years,  some  of  the  months  being  missing  in  the  earlier  years. 
The  record  commences  in  1840,  is  continuous  to  1850,  omits  subsequent 
years  to  1801,  and  thence  is  earned  on  to  January  1, 1871,  with  some 
omissions  during  the  period  of  the  late  war.  The  depths  reported  at 
Wheeling  are  those  on  the  l>ar  oi)posite  the  lower  end  of  the  city;  at 
extreme  low  water  there  is  one  foot  on  this  bar,  and  therefore  the  • 
heights  above  low  water  are  one  foot  less  than  those  given  in  the  table. 


REPORT   OF   THE   CHIEF   OF   ENGIIfEEBS.  407 

HIVER-BECOR9   AT  WHEBUKG. 
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There  hare  been  no  actual  losses  of  boats  at  Uiis  brid^,  tbougli  wben 
first  bailt,  before  steamboats  bad  made  arrangements  to  lower  their 
cbimiieys,  much  damage,  as  well  as  loss  by  detention,  wiks  occasioned. 
This  was  entirely  due  to  the  efforts  made  to  pass  this  l>ridge  with  chim- 
neys standing,  but  since  that  bas  been  given  up,  and  bonta  on  the 
apper  river  have  been  provided  with  hinged  chimneys,  there  has  been 
neither  loss  nor  deteiitiou;  we  therefore  have  no  changes  to  recommend 
in  this  bridge. 

Its  original  coat  was  8101,594;  the  repairs  on  account  of  the  hurri- 
cane of  1854  cost  $37,000,  and  the  partial  reconstruction  in  1860  cost 
•55,000. 
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THE  BBIDaEPOBT  BBIDaE. 

This  bridge  is  over  the  western  branch  of  the  Ohio,  which  at  Wheeling 
is  divided  by  Wheeling  (formerly  Zane's)  Island.  It  belongs  to  the 
same  company  as  the  suspension  bridge,  and  was  bailt  under  the  same 
law  of  the  St^te  of  Virginia  and  legalized  by  the  same  act  of  Congress. 
It  is  one  of  the  common  kind  of  wooden  bridges,  being  a  long  truss 
strengthened  by  arches ;  it  is  in  bad  condition  and  ne^s  rebuilding. 
This  bridge  is  638  feet  in  length  and  consists  of  three  spans  of  about  212 
feet  each.  Each  span  is  composed  of  three  trusses,  with  two  roadways 
lOJ  feet  in  the  clear  between  them^  and  two  balcony  sidewalks,  5  feet 
wide  on  the  outside. 

The  channel  on  the  west  of  Wheeling  Island  is  no  longer  used  for 
navigation.  In  order  to  improve  the  draught  of  water  on  Wheeling 
Bar,  the  western  channel  has  been  closed  by  a  6-foot  dam  just  below  the 
mouth  of  Indian  Wheeling  Creek.  Under  these  circumstances  it  was 
nn^iecessary  to  make  any  current  observations  or  to  examine  this  bridge 
in  detail. 

The  bridge  is  53  feet  above  low  water  and  9  J  feet  above  highest  water. 
Bafts  and  flats  can  at  all  times  pass  under,  and  no  passage-way  is  required 
for  steamboats. 

Under  these  circumstances  we  have  no  changes  to  recommend  in  this 
bridge.    Its  original  cost  was  $68,600. 

BELLAIBE  BAILBOAD  BBIDGE. 

This  is  a  single-track  railway  bridge  and  is  being  built  by  the  Balti- 
more and  Ohio  Kailroad  Company  under  the  general  authority  given  by 
the  act  of  July  14, 1862.  It  crosses  the  Ohio  four  miles  below  Wheeling, 
and  connects  the  main  stem  of  the  Baltimore  and  Ohio  Railroad  with 
the  Central  Ohio.  The  bridge  is  a  ^^  high"  bridge  4,001^  feet  long,  and  that 
portion  over  the  river  consists  of  six  spans  of  the  following  dimensions, 
beginning  on  the  Ohio  side,  viz,  210,  241^,  348,  213,  212,  and  211  feet, 
so  that  the  bridge  proper  has  a  length  of  1,435^  feet.  These  dimensions 
are  from  center  to  center  of  piers,  and  are  in  excess  of  the  clear  water-way. 
The  tnisses  are  of  tlie  Linville  or  Keystone  pattern,  the  two  longest 
being  "  through"  or  "over-grade"  and  the  others  "deck  or  under-grade.'' 
GThe  two  "through"  spans  are  botli  channel-spans,  giving  clear  openings 
at  low  water  of  322  and  220  feet,  respectively.  It  will  be  noted  that  in 
both  the  bridges  built  by  the  Baltimore  and  Ohio  Kailroad  Comi)any 
the  span  adjacent  to  the  main-channel  span  (required  by  law  to  give 
an  opening  of  at  least  220  feet)  is  made  a  channel-span  as  well  as  the 
longest  span.  This  was  doubtless  the  intent  of  Congress  in  directing 
that  one  of  the  spans  adjacent  to  the  channel-span  should  give  a  22^ 
foot  opening,  but  the  act  does  not  require  the  track  to  be  on  the  bottom 
chord,  and  it  is  not  so  i)laced  in  either  the  Steubenville  or  Newport  and 
Cincinnati  bridge.  Moreover  in  this  bridge  the  law  only  requires  a  clear 
opening  of  300  feet,  while  the  company  has  voluntarily  given  22  feet 
more.  The  bottom  chords  of  the  channel-spans  are  91 J  feet  above  low 
water,  but  the  track  being  supported  on  roadway  bearers  suspended 
below  the  bottom  chords,  the  lowest  line  of  the  channel-spans  is  90  feet 
above  low  water  and  40  feet  above  highest  water.  There  is  no  daily 
record  of  the  stage  of  water  kept  in  Bellaire,  but  levelings  from  the 
highest  known  water-marks  make  the  maximum  oscillation  of  the  river 
surface  50  feet.  The  two  main  channel-piers  Nos.  3  and  4  are  each  91 
feet  above  low  water  5  No.  2,  the  Ohio  pier  of  the  220-foot  channel,  is  90 
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feet  above,  and  the  others  are  lower,  conforming  to  the  grades  of  the 
bridge.  The  foundation  of  pier  No.  2  was  laid  by  means  of  a  coffer- 
dam, but  the  other  river-piers  were  commenced  in  caissons,  the  bed  of 
the  river  having  first  been  dredged  to  the  required  depth.  All  of  the 
piers  in  the  river  rest  on  grillages  composed  of  three  thicknesses  of  12 
by  12  oak  timber;  the  grillages  of  the  main-channel  piers  (3  and  4) 
are  78  by  28 ;  of  the  others,  76  by  26.  The  top  of  the  foundations  of 
Nos.  3,  4,  and  5  are  15  feet  below  low  water,  and  of  No.  2,  9  feet  below, 
and  of  No.  6, 5  feet  below.  '  The  depths  at  which  these  foundations  have 
been  placed  contrast  very  favorably  with  the  shallow  foundations  of  the 
Steubenville  and  the  Newport  and  Cincinnati  bridges.  There  is  no 
riprap  at  the  low-water  line  about  either  of  the  main-channel  piers. 

The  line  of  current  approaching  the  channel-span  from  above,  as 
indicated  by  6-foot  floats,  makes,  with  the  piers^  an  angle  of  4P:  it 
makes,  with  the  perpendicular  to  the  line  of  the  bridge,  an  angle  of  S^^y 
but  the  piers  themselves,  in  order  to  conform  to  the  line  of  the  current, 
are  set  askew,  and  the  trusses  rest  on  two  courses  of  stone,  placed  at 
an  angle  of  4^^  with  the  piers,  but  at  right  angles  to  the  axis  of  the 
bridge.  By  this  arrangement  the  rights  of  navigation  are  preserved, 
without  iiyury  to  the  shape  of  the  superstructure.  It  is  believed,  from 
the  shape  of  the  river  above,  that  at  higher  stages  the  current  will 
become  exactly  parallel  to  the  bridge-piers,  and  we  therefore  conclude 
that  the  company  has  complied  with  the  law,  that  the  piers  shall  be 
parallel  with  the  current.  This  point  could  only  be  determined  posi- 
tively by  waiting  for  high  water,  but  the  time  at  our  disposal  did  not 
permit  such  a  delay;  and  as  all  our  information  tended  to  corroborate 
the  statement  given  above,  and  as  the  details  of  the  piers  showed  a 
manifest  intention  on  the  part  of  the  company  to  comply  with  the  law, 
we  did  not  deem  it  necessary  to  investigate  the  matter  further.  The 
position  chosen  for  ^the  bridge  is  on  a  straight  section  of  the  river, 
where  no  great  changes  of  current  can  occur. 

The  contraction  of  the  channel-way  due  to  a  current  making  an  angle 
of  8^^  with  the  axis  of  the  bridge  is  8^  feet;  and,  therefore,  at  the  ob- 
served stage,  (8J  feet  by  the  Wheeling  marks,)  the  practicable  opening 
at  this  bridge  is  313^  feet,  or  13^  feet  more  than  required  by  the  law. 
At  most  stages  the  reduction  would  probably  be  much  less.  .We  could 
make  no  obseivations  on  the  current  through  the  minor-channel  span, 
as  at  the  time  of  the  survey  this  span  was  filled  with  scaffolding  for  the 
truss  which  was  in  process  of  erection,  and  a  boom  above  deflected  all 
floating  bodies.  The  direction  of  the  current  through  this  space  is  prob- 
ably the  same  as  that  through  the  principal  channel  oi)ening. 

The  main-channel  piers  are  76  by  26  at  the  bottom  where  they  rest  upon 
the  grillage,  and  are  built  ux>  square  to  the  low-water  line ;  here  there 
is  an  offset  all  around  of  15  inches,  and  the  piers  are  again  carried  up 
square  to  4J  feet  above  low  water.  At  this  elevation  their  dimensions 
are  75J  by  23J.  Above  this  the  sides  have  the  batter  of  one-half  inch 
to  the  footj  the  top  of  the  piers  terminating  5  feet  below  the  bridge-seat 
with  the  dmiensions  of  41  by  16  feet. 

The  trasses  rest  upon  a  square  prism  of  masonry  5  feet  high,  26  by  14, 
placed  at  right  angles  to  the  axis  of  the  bridge,  and  therefore  making 
an  angle  of  4Ao  with  the  axis  of  the  pier.  The  ice-breaker  is  a  part  of 
this  pier,  and  commences  4^  feet  above  low  water,  with  a  sloi>e  of  1  on 
1,  and  terminates  29^  feet  above ;  it  is  built  with  steps  of  2  feet  rise  and 
the  same  tread.  These  steps  are  to  be  filled  with  iron-angle  blocks. 
Above  the  ice-breaker  the  up-stream  end  has  a  batter  of  one-half  inch 
to  the  foot;  the  down-stream  end  has  the  same  batter,  commencing  4^ 
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feet  above  low  water.  In  horizontal  section,  both  up  and  down  stream 
ends  are  circular.  The  other  piers  in  the  river  are  similar  to  the  main- 
channel  piers,  but  they  are  somewhat  smaller.  The  masonry,  74  by  24: 
at  bottom,  is  70  by  21  at  the  point  where  the  batter  commences,  and  33 
by  12  on  top. 

The  grades  and  curvature  on  tlie  bridge  and  approaches  are  as  follows, 
commencing  on  tlie  Ohio  side  : 


Distance. 


Gradn  in  ft. 
p«T  iiiilo. 


Curvaturo. '      Koninr'kH. 


DiBtaiice.j  ^^j^J^^Utf  i  C^urx-ature. 


r*tt    K    ! 


«W  I  r>*\H  I         5^-         ,  Artwh'.  I        54fi.  5  1  44. 5  i  Tanjront . 

i\fA)  I  .Vi.  y  I  Tanp-nt  . .         Do.  I».=>3. 5  '  44. 5  i  5^ 

4-J-J  I  -ill.  4  1...  .do 1 

5r^J.  5  I  U.  : do C'liaiiiiel  siMim*.       4,001.5,' ' 


Rcmarkn. 


The  approaches  on  the  Ohio  side  consist  of  43  semicircular  stone 
arches,  3;^.^  feet  from,  center  to  center,  (the  entire  length  being  1,490 
feet,)  and  two  spans  of  tollman  deck-bridge,  105  and  107  feet  long,  re- 
spectively. This  a])proach  is  very  massive  and  inix>osing,  and  reflects 
great  credit  upon  the  company,  being  as  safe  and  as  durable  as  a  track 
on  solid  gi'ound,  and  permitting  any  rate  of  spiked  with  safety.  The 
piers  of  the  arches  are  lOJ  by  5§,  the  clear  span  of  each  arch  being  2S 
feet.  The  arcade  is  12  feet  wide  on  top,  being  designed  for  a  single  track. 
The  piers  of  the  arcade  are  all  founded  on  three  feet  of  concrete,  laid  at 
various  de])ths,  from  8  to  26  feet  below  the  natural  surface.  The  two 
shore-piers  between  the  end  of  the  arcade  and  the  bridge  proper  are  22 
by  10  on  top,  also  resting  on  three  feet  of  concrete,  placed  at  depths  of 
20  and  0  feet,  respectively,  above  low  water. 

The  api>roaches  on  the  Benwood,  or  Virginia,  side  consist  of  eight 
Bollman  deck-trusses,  each  with  a  span  of  108  feet,  making  a  total  length 
of  864  feet.  The  piers  for  these  trusses  have  the  same  general  dimen- 
sions as  the  shore-i)ier8  on  the  Ohio  side,  and  their  foundations  are  from 
10  to  30  feet  beh)w  the  natural  surface.  The  arcade  on  the  Ohio  side 
was  nearly  finished  at  the  time  of  our  inspection,  but  very  little  had 
been  done  on  the  Virginia  side.  The  bridge  will  probably  be  finished 
during  the  coming  summer. 

At  the  time  of  the  surveys  the  water  stood  at  8.5  by  the  marks  at 
Wlieeling.  At  this  time  the  section  of  the  river  at  apoint  800  feet  above 
the  bri<lge  was  11,105  square  feet,  and  the  discharge  was  36,201  cable 
feet  i)er  second,  showing  an  average  velocity  of  3.265  per  second  or  2,226 
miles  per  hour.  The  floats  through  the  channel-span  had  a  velocity  of 
3.1  miles  j)er  hour.  The  actual  water-way  on  the  line  of  the  bridge  at 
the  date  of  the  survey  was  10,532  square  feet,  which  being  5  per  cent, 
less  than  the  natural  "section  above,  showed  that  the  average  velocity  of 
the  water  must  be  increased  5  per  cent,  on  account  of  the  spac^  occupied 
by  the  ])iers.  The  total  high-water  section  at  the  bridge-site  is  74,787 
square  feet,  of  which  6,735  square  feet,  or  9  per  cent.,  is  occupied  by  the 
bridge-piers,  and  this  would  i)robably  cause  an  increase  in  the  mean 
velocity  at  that  stage  of  the  same  amount.  The  low-water  section  is 
3,425  square  feet,  of  which  506  square  feet,  or  15  per  cent.,  is  obstructed. 
This,  however,  would  make  no  material  dift'erence,  as  the  bridge  is  built 
in  a  pool.  No  regular  record  of  the  rise  and  fall  of  the  river  ha\ing  been 
kept  at  this  locality,  the  duration  of  the  various  stages  can  only  be  ascer- 
tained approximately  by  an  examination  of  the  record  at  Wheeling, 
which  is  only  four  miles  above.  It  should  be  kept  in  mind,  however, 
that  the  maximum  oscillation  at  Bellaire  is  reported  at  50  feet,  while  at 
Wheeling  it  is  43J. 
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The  losses  at  this  bridge  up' to  date,  as  given  in  the  statement  of  John 
F.  Dravo,  president  of  the  Coal  Exchange,  (Appendix  B,)  amount  to 
$60,500.  Some  of  these  were  due  to  causes  connected  with  the  process 
of  construction  that  will  not  be  permanent. 

The  greatest  objection  to  the  location  of  this  bridge  is  the  proximity 
of  extensive  rolling-mills  on  both  sides  of  the  river.  The  smoke  from 
the^<^e  mills  frequently  lies  so  low  that  navigation  even  without  a  bridge 
is  made  difficult.  This  is  a  cause,  however,  that  admits  of  no  remedy 
unless  a  law  should  be  made  to  compel  factories  to  consume  their  smoke, 
of  which  there  seems  Jio  present  likelihood.  The  accident  to  the  tow- 
boat  Star,  referred  to  in  connection  with  the  Steubenville  bridge,  is  an 
illustration  of  the  incidental  dangers  of  navigating  the  Upper  Ohio.  The 
board  have  not  only  no  changes  to  recommend  in  this  bridge,  but  they 
feel  called  upon  to  commend  both  the  excellent  manner  in  which  it  is 
constructed  and  the  liberality  with  which  the  company  has  secured  to 
na\igation,  at  considerably  extra  expense,  more  than  they  were  required 
by  law  to  give.  Wo  have  not  been  able  to  ascertain  what  will  be  the 
cost  of  this  bridge  when  finished;  but  it  will  i)robably  be  the  most 
expensive  work  of  the  kind  on  the  river.  The  money,  however,  will 
have  been  wisely  expended. 

PARKEBSBUBGH  BRIDGE. 

This  is  a  single-track  railway  bridge,  belonging  to  the  Baltimore  and 
Ohio  Railroad  Company,  and  it  is  designed  to  connect  theii*  Parkersburgh 
branch  with  the  Marietta  and  Cincinnati  Kailroad.  It  has  just  been 
finished,  having  been  opened  to  travel  in  February  last.  It  has  been 
constructed  under  the  general  authority  to  build  bridges  above  the 
mouth  of  the  Big  Sandy  which  is  given  by  the  act  of  July  14,  1802, 
(Appendix  A,)  under  which  the  Steubenville  and  Bellaire  bridges  are 
built.  It  is  a  '*high"  bridge,  with  a  total  length  ])etween  abutments  of 
4,262  feet.  That  portion  over  the  river  consists  of  six  spans  of  the  fol- 
lowing dimensions,  commenced  from  the  north  or  Belpre  side,  viz,  210, 
350,  350,  210,  210,  210,  making  a  total  length  over  the  river  proper  of 
1,540  feet.  These  dimensions  are  from  center  to  center  of  piers,  and  must 
be  reduced  by  the  widths  of  the  piers  to  get  the  clear  water-way.  These 
trusses  are  of  the  Linville  or  Keystone  pattern,  the  two  longest  being 
'*through^  or  "over-grade'^  bridges,  and  the  other  "deck'' or  "  under- 
grade." The  two  high  spans  are  both  channel-spans,  and  give  clear 
openings  at  low  water,  measured  on  the  axis  of  the  bridge,  of  32GJ  feet. 
The  bottom  chords  of  the  channel-spans  are  01. J  feet  above  low  water, 
but  the  track  being  supported  by  roiul-way  bearers  suspended  below 
the  bottom  chords  as  in  the  Bellaire  bridge,  the  lowest  line  of  the  chan- 
nel-spans is  00  feet  above  low  water,  and  forty  feet  above  highest  water. 
There  is  no  daily  record  kept  here  of  the  stages  of  the  river,  but  the 
greatest  known  oscillation  is  reported  to  be  50  feet.  The  tops  of  all  the 
piers  in  the  river,  excepting  the  first  one  on  the  Ohio  side,  are  01  feet 
above  low  water;  the  latter  is  somewhat  lower,  conforming  to  the  grade 
of  the  bridge.  The  foundations  of  piers  1  and  7  are  3  feet  below  low 
water;  of  2,  3,  4,  and  5,  20  feet  below;  and  that  of  No.  C,  18  feet  below. 
No.  1  has  its  foundation  16  feet  below  the  natural  surface;  No.  2, 21  feet; 
No.  3, 12  feet;  No.  4,  0  feet;  No.  5, 15  feet;  No.  6,  20  feet;  and  No.  7, 
40  feet-  All  of  these  piers  are  built  upon  grillages  composed  of  three 
courses  of  12  by  12  white-oak  timber,  projecting  on  all  sides  two  feet 
beyond  the  masonry.  Piers  2  and  6  are  reported  to  rest  on  the  rock. 
The  foundations  of  all  the  river-piers  were  put  in  place  by  means  of 
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coffer-dams,  the  lower  portions  of  which  were  made  solid  with  12  by  12 
timbers  ap  to  5  feet  below  the  low-water  line.  This  part  of  the  work 
was  begun  in  May,*  1869,  and  completed  before  the  close  of  the  season. 
There  will  be  no  riprap  at  the  low-water  line  abont  any  of  the  river- 
piers.  Their  foundations  are  laid  so  de^^p  that  but  little  protection  will 
be  necessary,  and  what  is  used  will  be  below  low  water,  and  thus  the 
entire  channel-way  will  be  available  for  navigation. 

This  bridge  being  located  in  a  bend,  the  currents  are  naturally  curved, 
varying  somewhat  with  the  different  stages  of  the  river.  No  floats  could 
be  sent  through  the  northern  channel-span,  as  at  the  time  of  observa- 
tions it  was  obstructed  by  a  boom  and  trestle-work.  Under  these  cir- 
cumstances the  most  iiccurate  method  of  determining  the  angle  between 
tlie  piers  and  the  current  wa.s  to  find  the  normal  to  the  curves  of  the 
current,  and  then  the  angle  bet>veen  this  normal  and  the  line  of  the 
bridge.  The  angle  thus  determined  was  found  to  be  5^  3(K',  and  this, 
therefore,  is  the  angle  between  the  axis  of  the  piers  and  the  line  of  the 
current.  The  contraction  of  the  available  width  by  this  obliquity  is  SJ 
feet,  thus  leaving  two  pnicticable  channel-way's  of  318  feet  each.  As 
the  law  only  required  one  channel-space  of  300  feet,  the  bridge  campany 
are  deserving  of  very  great  credit  in  not  only  providing  two  channel- 
spans  instead  of  one,  but  in  making  each  18  feet  wider  than  required 
by  law  for  the  widest.  We  are  credibly  informed  that  it  was  the  original 
intention  of  the  company  to  have  built  this  bridge  exactly  like  that  at 
BeUaire,  but  after  they  had  started  the  piers  of  their  main-channel  span 
a  protest  was  made  against  this  span  by  the  coal-boat  interest.  The 
latter  claimed  that  although  the  main  span  was  over  the  deepest  water 
of  the  river,  it  was  yet  not  over  the  coal-boat  channel,  as  the  very  abrupt 
bend  in  the  Ohio,  just  below  the  bridge,  made  it  necessary  for  coal-tows 
to  hug  the  Ohio  shore,  that  they  might  not  drift  on  to  the  Virginia  shore 
after  passing  the  bridge.  An  estimate  was  made  of  the  cost  of  making 
an  additional  channel-span  near  the  Ohio  shore,  and  it  was  found  that 
it  would  increase  the  cost  of  the  bridge  by  $60,000. 

The  railroad  company  very  liberally  offered  to  bear  half  of  this  addi- 
tional expense,  provided  the  coal-men  furnished  the  other  half.  The 
latter  decided  that  unless  they  obtained  a  new  channel-span,  they  might 
in  a  single  year  lose  more  by  collision,  or  by  running  ashore,  than  the 
sum  re(iuire<l,  and  therefore  the  money  was  advanced  at  once.  A  full 
statement  of  the  amount  paid  by  ejich  subscriber  is  given  in  Api>endix 
0,  certified  to  by  the  president  of  the  Coal  Exchange.  This  is  one  of 
those  special  cases  showing  how  important  it  is  that  the  i)Ositions  of 
bridge-piers  should  be  carefully  decided  upon  by  some 'disinterested 
authority  before  they  are  commenced.  The  whole  course  of  the  rail- 
road company  forbids  tlie  supposition  that  they  designed  unne<;essarily 
embarrassing  navigation,  and  yet  a  serious  obstruction  would  have  been 
caused  but  for  the  expenditure  of  a  large  sum  by  the  principal  tow-boat 
owners. 

Piers  2,  3,  and  4  are  82  by  28  feet  at  bottom,  where  they  rest  on  tlie 
timber  foundations.  They  arc  carried  up  to  low-water  line  with  vertical 
offsets,  and  at  that  elevation  thoy  measure  75  by  24  feet.  From  low 
water  the  sides  are  carried  up  to  the  bridge  seat  with  the  batter  of  one- 
half  inch  to  the  foot.  On  the  up-stream  ends  the  ice-breakers  are  formed 
like  those  at  Bellaire,  with  two-foot  offsets  on  a  sloi>e  of  45^  to  the  height 
of  26  feet.  Above  them  the  upstream  end  is  built  up  with  the  same 
batter  as  the  sides,  to  within  4  feet  of  the  top,  where  there  are  two 
two-foot  offsets.  The  down-stream  ends  have  the  usual  batter,  with 
similar  offsets  at  top.    The  dimensions  of  the  channel-piers  on  top  are 
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^  by  16  feet.  The  other  river-piers  are  similar  in  construction  to  the 
channel-piers  but  smaller.  They  are  60  by  23^  at  bottom,  and  33  by  12 
on  top. 

The  grades  and  corvatures  on  this  bridge  and  its  approaches  are  as 
follows,  commencing  at  the  face  of  the  abutment  on  the  Ohio  or  northern 
shore : 


Dim 

tance. 


202 
1.287 


Grade  in  ft. 
I>er  mile. 


Corrature. 


53.8 
92.8 

53.8 
0 


Romarks. 


Tangont . 

40  20" 
Tangent . 
Tangent . 


I  Oliio  approach. 
>  Main  bridge. 


Di8. 
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Grade  in  ft. 
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53 

600 

1,35K) 

4,262 


0. 

39.6 
39.6 


Cnrvature. 


40  20" 
Tangent  ^ 


Komarks. 


Main  bridge. 
Virginia  approach 


The  approaches  on  the  Ohio  side,  commencing  from  the  abutment 
and  not  including  a  long  and  high  embankment,  consist  of  six  spans  of 
Bollman  deck-trusses,  each  span  being  121  feet,  making  a  total  length 
of  726  feet.  The  trusses  rest  on  piers  whose  dimensions  on  top  are  21 
by  7  and  24  by  7.  They  have  the  usual  b<atter,  and  are  founded  upon 
three  feet  of  concrete,  at  dei)ths  below  the  natural  surface  varying  from 
6  to  8  feet.    . 

The  approaches  on  the  Virginia  side  consist  of  a  great  number  of 
spans,  some  of  which  are  both  short  and  low — the  authorities  of  Parkers- 
burgh  ha\ing  objected  to  the  construction  of  masonry  arches.  Commenc- 
ing at  the  Virginia  abutment  they  are  as  follows:  seven  spans  of  girder 
bridge,  each  25  feet  long ;  4  spans  of  girder  bridge,  each  29 
feet  long;  one  through-bridge  of  G5  feet  span  over  Market  street; 
six  Bollman  deck-bridges,  each  59  feet  long;  one  Bollman  deck- 
bridge  of  65  feet  span,  over  Julian  street;  six  Bollman  deck-bridges, 
each  59  feet  long;  one  Bollman-deck  bridge,  of  05  feet  span,  over  Ann 
street,  and  eight  Bollman  deck-bridges,  each  100  feet  long,  up  to  the 
lirst  span  over  the  river.  The  total  length  of  the  Virginia  approach 
from  the  abutment  is  1,994  feet.  The  piers  for  this  approach  vary  in 
size  on  top  from  10  by  4  to  18  by  8  feet.  They  are  built  with  the  usual 
batter,  and  the  seven  nearest  the  bridge  proper  rest  on  foundations  of 
3  feet  of  concrete,  laid  at  depths  of  from  7  to  25  feet  below  the  natural 
surface. 

At  the  time  of  the  surveys  the  water  stood  at  8  feet  by  the  gauge 
of  the  Baltimore  and  Ohio  Railroiid  at  Parkerslmrgh.  At  this  time 
the  section  of  the  river,  at  a  point  900  feet  above  the  bridge,  was 
15,676  square  feet,  and  the  discharge  was  41,058  cubic  feet  per  second, 
showing  a  me^n  velocity  of  2.619  feet  per  second,  or  one  and  three-fourths 
miles  per  hour.  The  floats  through  the  channel-span  showed  a  velocity 
of  2.4  miles  per  hour.  The  actual  water-way  on  the  line  of  the  bridge, 
at  the  date  of  the  survey,  was  13,749  square  feet,  which,  being  12  per 
cent,  less  than  the  natural  section  above,  showed  that  the  average  velocity 
of  the  water  must  be  that  much  increased  by  the  piers;  it  should  be 
remarked,  however,  that  the  coffer-dams  had  not  yet  been  removed,  and 
the  water-way  was  more  obstructed  than  it  will  be  in  future.  The  total 
high-water  section  at  the  bridge  site  is  114,854  square  feet,  of  which 
11,177  square  feet,  or  10  per  cent.,  is  occupied  by  the  bridge-piers,  and 
this  would  probably  cause  an  increase  in  the  mean  velocity  at  that  stage 
of  the  same  amount  The  low-water  section  is  7,271  square  feet,  of 
which  608  square  feet^  or  8  per  cent.,  is  obstructed.  This,  however, 
would  cause  no  injurious  effect. 

The  losses  at  this  bridge  up  to  date,  as  reported  in  Appendix  B,  amount 
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to  $45,90().  As  the  pilots  beeouie  more  familiar  with  the  bridge  these 
losses  will  probably  nearly  eease.  That  th(\v  should  altogether  cease 
is  improbable,  as  winds,  smoke,  fogs,  and  accidents  to  7uachiDe];y  will 
still  combine  to  occasionally  cause  collisions,  which,  however,  mast  be 
considered  as  the  irremediable  dangers  that  will  always  attend  river 
navigation. 

The  board  have  no  changes  to  recommend  in  this 'bridge,  which,  like 
the  one  at  Bellaire,  has  been  admirably  built,  and  with  the  most  liberal 
care  for  the  interest  of  navigation.  It  is  a  ])0ssibility  that  in  the  future 
it  will  be  found  that  the  main  spans  of  these  bridges  [are  too  narrow. 
Should  that  prove  to  be  the  case,  we  think  that  any  changes  that  may 
subsequently  become  nece.ssary  should  be  made  at  the  nationia.1  expense. 

The  total  cost  of  this  bridge,  as  reporte<l  by  the  chief  engineer,  James 
L.  Randolph,  has  been  5^1,22:.{,r>5(). 

NEWPORT  AND   CINCINNATI  BRIDGE. 

Tliis  is  a  combined  railroad  and  highway  bridge,  crossing  the  Ohio 
River  about  one  mile  above  the  Covington  and  Cincinnati  suspension 
bridge,  and  connecting  the  cities  of  Newport,  in  Kentucky,  and  Cincin- 
nati, in  Ohio.  It.  belongs  to  a  bridge  company,  and  is  being  constructed 
under  the  authority  of  the  joint  resolution  of  March  3,  1860,  (Appen- 
dix A,)  which  is  sui)plementary  to  the  act  of  July  14,  1862. 

This  bridge  was  in  process  of  construction  as  a  "  low"  bridge,  with  a 
draw  70  feet  above  low  water,  but  the  Forty-first  Congress,  in  its  third 
session,  ordered  that  the  bridge  l)e  raised  to  100  feet  above  low  water,  as 
recommended  in  our  report  to  the  Chief  of  Engineers  dated  December 
21.  1870,  which  has  been  printed  a«  Exe(»utive  Document  No.  22,  of  the 
third  session  of  Forty-lirst  Congress.  For  a  detailed  description  of  this 
bridge  and  of  the  changes  recommended,  reference  is  made  to  that  docu- 
ment, which,  (corrected  for  typograi>hical  errors,  is  submitted  again  (see 
Appendix  D)  as  a  part  of  this  report. 

In  recommending  tluit  this  bridge  be  raised,  and  in  estimating  the 
cost  of  doing  so,  we  did  not  feel  at  liberty  to  change  its  alignment, 
though  there  was  no  reason  why  the  company  should  not  do  so,  if  they 
thought  best.  The  change  has  been  so  recently  ordered  that  it  is  yet 
uncertain  what  changes  in  the  location  of  tlie  approaches  may  be 
adopted,  and  therefore  we  have  nothing  to  add  to  our  previous  report. 
Any  modification  of  the  Cincinnati  approach,  however,  is  an  unimport- 
ant matter  to  navigation,  as  probably  no  change  will  be  made  in  that 
portion  of  the  bridge  which  spans  the  river.  The  losses  by  collision 
with  the  piers  and  cofler-dams  of  this  bridge  amount  to  $4,(K)0.  (Ap- 
l)endix  B.) 

COVINGTON  AND   CINCINNATI  SUSPENSION  BRIDGE. 


Bridg( 

with  1  ,. 

the  two  piers  were  raised  to  the  level  of  high  water.  The  financiiil 
crisis  of  1857  caused  a  stoppage  of  the  work,  and  it  was  not  resumed 
until  1 86,S.  From  that  time  forward  tin?  work  of  ccmstniction  progressed 
rapidly,  and  the  bridge  was  finally  opencMl  to  travel  on  the  1st  of  Janu- 
ary, 1867,  eleven  years  after  the  foundations  were  begun.  It  is  a  mag- 
nificent structure,  and  one  of  which  the  citizens  of  the  two  cities  are 
justly  proud. 
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This  was  the  second  bridge  actually  begun  over  the  Ohio  River,  and 
it  will  be  instructive  to  indicate  the  course  of  legislation  in  regard  to 
its  hcjight  and  span.  1!^'Z1^ 

The  first  charter  was  granted  by  the  State  of  Kentucky,  in  Febniary, 
1846,  with  no  restrictions  as  to  height  or  span,  but  a  proviso  prohibiting 
the  erection  of  any  bridge  "which  may  obstruct  the  Iree  and  common 
navigation  of  the  Said  river  Ohio."  This  charter  was  confirmed  by  the 
State  of  Ohio  in  March,  1849,  with  the  additional  proviso  "  that  the 
said  bridge  shall  not  be  of  less  span  than  1,400  feet,  nor  of  less  eleva- 
tion at  the  center  of  the  river  than  112  feet  above  low-water  mark.''  In 
March,  1856,  the  charter  of  the  bridge  company  was  amended  by  the 
State  of  Ohio  so  .as  to  permit  a  span  of  1,000  feet,  but  the  height  at  the 
center  was  increased  to  122  feet.  In  January,  1863,  the  State  of  Ken- 
tucky authorized  a  reduction  of  height  at  the  center  to  100  feet  above 
low  water,  and  in  March,  1863,  the  State  of  Ohio  concuiTed  in  this  reduc- 
tion. In  March,  1865,  the  State  of  Ohio  passed  a  general  act  authorizing 
the  construction  of  bridges  over  the  Ohio  River,  Frovided,  "That  the 
span  of  any  such  bridge  be  not  less  than  the  Ohio  River  at  the  point 
where  the  same  is  located,  at  low-water  mtvrk,  and  the  height  of  any 
such  bridge  in  the  center  shall  not  be  less  than  100  feet  above  the  sur- 
face of  the  water  at  low-water  mark.'' 

The  Covington  and  Cincinnati  bridge  was  declared  by  act  of  Congress 
approved  February  17, 1865,  (Appendix  A,)  to  be  a  lawful  structure 
when  completed  in  accordance  with  the  laws  of  the  States  of  Ohio  and 
Kentucky. 

This  bridge  comes  under  the  class  of  "high"  bridges  with  continuous 
spans.  It  is  built  on  the  suspension  plan,  being  supported  by  two  large 
wire  cables,  strengthened  by  stays,  and  stifitened  by  iron  girders  and 
trusses.  For  a  full  description  of  the  details,  most  of  which  must 
necessarily  be  omitted  here,  reference  is  made  to  the  report  of  John  A. 
Roebling,  the  engineer-in-chief,  dated  April  1,  1867.  The  roadway  is 
20  feet  wide,  with  two  side-walks  outside  of  the  cables  7  feet  in  width, 
making  the  total  width  of  the  bridge  36  feet.  Between  the  abutments, 
the  entire,  length  of  the  bridge  is  1,619  feet.  The  highest  point  of  its 
under-surface  is  at  the  middle  of  the  bridge,  and  at  the  time  of  our  sur- 
vey it  was  103J  feet  above  low  water,  and  40|^  feet  above  highest  water. 
These  distances  correspond  to  a  mean  temi)erature  of  60^,  and  they  are 
increased  or  diminished  one  foot  by  the  cold  of  winter  or  the  heat  of 
summer.  At  this  nfean  temperature,  it  has  a  clear  headway  of  100  feet 
above  low  water  for  a  width  of  about  450  feet  in  the  middle.  The  bridge 
consists  of  one  main  span  and  two  half  spans  on  either  side.  The  south- 
em  side  of  the  Cincinnati  pier  is  located  35  feet  north  of  the  low-water 
mark,  and  the  center  of  the  Covington  pier  is  1,057  feet  south  of  the 
center  of  the  Cincinnati  pier,  with  its  river  side  30  feet  south  of  the. 
low-water  mark,  there  being  between  them  a  clear  opening  of  1,005  feet. 
The  river  side  of  the  base  of  the  Cincinnati  pier  is  18.8  feet  above  low 
water,  and  of  the  Covington  pier  17.1  above.  The  width  of  the  river 
between  the  piers  at  dead  low  water  is  940  feet.  Both  piers  being  thus 
out  of  water  at  low  water,  the  velocity  at  this  stage  is  not  aft'ected  by 
the  bridge.  The  side  spans  have  eaifh  d  clear  width  of  255  feet  between 
abutments  and  i>iers.  The  bridge  approaches  commence  at  Front  street 
in  Cincinnati,  gradually  rising  on  a  mass  of  masonry  160  feet  in  length, 
to  Water  street,  (HO  feet  wide,)  which  is  crossed  by  a  bridge  of  i)latc 
girders  strengthened  by  wire-rope  hog-chains.  Between  Water  street 
and  the  wharf,  a  distance  of  104  feet,  the  roadway  rests  on  a  solid  mass 
of  masonr^'i  which  also  serves  as  an  anchorage  for  the  cables.    Then 
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come  in  succession  the  Cincinnati  half  span,  the  main  span,  and  the 
Goviugtx)n  half  span  to  the  Covington  abutment.  From  this  abutment 
to  Second  street  is  a  mass  of  masonry,  which  also  serves  as  the  ai^chor- 
age  for  the  cables  on  the  Kentucky  side.  The  distance  between  the 
face  of  this  abutment  and  Second  street  is  300  feet.  On  the  Cincinnati 
side  the  foot  of  the  approach  on  Front  street  is  2^  feet  below  extreme 
high  water,  but  on  Second  street  in  Covington  it  is  8J  feet  above. 

Each  pier  is  813  by  52  feet  at  the  base,  and  rises  to  the  height  of  91^ 
feet  above  low  water  in  one  mass,  solid  under  the  towers,  but  hollow 
between  them.  Above  this  level  begin  the  separate  towers  for  the  two 
cables,  which  are  united  near  the  top  by  a  masonry  arch,  whose  crown  is 
75  feet  almve  the  tloor,  with  a  span  of  30  feet  over  the  opening  between 
the  towers  for  the  roadway.  Including  the  ornamental  turrets  on  top, 
the  heights  of  the  towers  are  230  feet  above  low  water,  and  167^  feet 
above  high  water  of  1832,  the  greatest  flood  known  on  the  Upper  Ohio. 

The  foundations  of  the  Cincinnati  pier  rest  on  a  bed  of  compact  grave) 
12  feet  below  extreme  low  water.  The  rock  bottom  of  the  river  was 
found  to  be  12  feet  lower,  but  it  was  declined  unnecessary  to  excavate  to 
that  dei>th.  .  • 

The  foundations  consisted  of  twelve  courses  on  the  river  side,  and 
eight  courses  on  the  land  side  of  12  by  12  timber,  well  bolted  together, 
breakingjoint^s,  with  the  alternate  layers  at  right  angles.  Interstices  were 
filled  with  gravel  and  broken  stone  well  grouted  with  cement.  The 
timbers  were  from  25  to  40  feet  in  l(?ugth,  and  the  platform  was  110  feet 
long  by  75  foot  wide.  In  each  pier  there  is  400,000  cubic  feet  of  masonry, 
and  the  weight  on  each  square  foot  of  the  foundations,  including  the 
weights  of  tlie  superstructure  and  of  the  loads,  is  3.88  tons.  The  founda- 
tion of  the  Covington  pier  is  laid  on  a  stratum  of  mixed  sand  and  gravel 
6  feet  below  low- water  mark,  the  solid  rock  being  11  feet  deeper.  Seven 
courses  of  timber  were  laid  in  this  pit  in  the  same  manner  as  on  the  Cin- 
cinnati side,  and  on  the  platform  thus  formed  the  pier  was  built.  Between 
each  pier  and  the  low-water  mark,  the  surface  was  i)rotected  by  a  sloping 
riprap.  This,  however,  does  not  obstruct  the  channel,  as  it  is  on  the 
same  slope  as  the  wharves.  Special  care  was  given  to  the  Covington  rip- 
rap, which  was  bound  together  by  a  strong  crib-work  with  a  sunken  flat- 
boat  at  its  foot. 

The  river  at  tlie  site  of  the  bridge  has  a  width  at  low  water  of  940  feet, 
and  a  cross-section  of  0,520  square  feet.  At  0  feet  al>ove  low  water  (the 
stage  at  the  time  of  the  survey)  it  had  a  width  of  950  feet,  and  a  cross- 
section  of  1 1 ,940  square  feet.  At  both  of  these  stages  the  piers  were  out 
of  water,  and  the  river  was  entirely  unobstructed.  At  a  stage  of  18.8  feet, 
the  water  reaches  the  nearest  side  of  the  Cinci  unati  pier,  and  at  17.1  feet  the 
nearest  side  of  the  Covington  pier.  At  extreme  high  water  the  section  is 
80,475  square  feet,  of  which  5,500,  or  Oi  per  cent.,  is  obstructed  by  the 
piers.  The  mean  velocity  at  that  stage  would  therefore  be  increased  in  this 
proportion  by  the  bridge.  The  grades  on  the  bridge  and  its  approaches 
vary  somewhat  on  account  of  its  arched  shape.  The  heaviest  grade  is 
on  the  half  spans,  being  5.36  per  100,  or  1  in  18^,  for  a  distance  of  280 
feet.    On  the  main  span  the  grades  are  much  less. 

The  following  tables  of  the  stage  of  water  during  the  last  twelve  years 
have  been  compiled  from  the  oflicial  records  kept  at  the  Cincinnati  water- 
wwks.  The  first  table  is  the  same  a«  that  heretofore  published  in  our  spe- 
cial report  on  tlie  Newport  and  Cincinnati  bridge,  excepting  that  the  head- 
way refers  to  the  suspension  bridge.  The  other  table,  showing  the  longest 
duration  of  the  higher  stages,  is  compiled  from  the  same  records,  and 
has  been  added  to  sui>ply  a  deficiency  that  was  felt  during  the  debate  on 
the  alteration  of  the  Newport  bridge. 
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No  losses  have  ever  been  reported  as  caused  by  this  bridge,  and  we 
liave  no  changes  to  recommend.  The  original  cost  of  the  bridge,  without 
including  real  estate  or  anything  not  directly  chargeable  to  the  con- 
i^tmciion  account,  was  $1,480,000. 

LOUISVILLE  BRIDGE. 

This  bridge,  sometimes  known  as  the  Ohio  Falls  bridge,  is  a  railroad 
and  foot  bridge,  and  it  crosses  the  Ohio  at  the  head  of  the  falls,  extend- 
ing from  a  iK>int  just  below  the  city  of  Jeft'ersonville,  in  Indiana,  to  the 
foot  of  Fourteenth  street,  in  the  city  of  Louisville.  It  belongs  to  a 
special  bridge  corporation,  and  serves  to  connect  the  Indiana  railway 
system  with  the  roads  on  the  south  of  the  Ohio  that  center  at  Louis- 
ville. 

The  bridge  company  was  chartered  by  the  State  of  Kentucky,  with 
authority  to  construct  a  bridge  that  shoidd  not  obstruct  the  na\igation 
of  the  Ohio,  ''further  than  the  laws  of  the  United  States  and  the 
decisions  of  the  Supreme  Court  shall  hold  to  be  legal.''  Their  author- 
ity from  the  United  States  is  derived  from  the  act  of  Congress  approved 
February  17, 1805,  which  is  supplementary  to  the  act  of  July  14, 1802, 
under  which  the  Steubenville,  Bellaire,  and  Parkersburgh  bridges  are 
built.  Under  these  acts  the  company  were  authorized  to  build  any  one 
of  the  three  following  styles  of  bridge,  viz : 

1.  Continuous  90  feet  above  low  water. 

2.  With  a  draw  70  feet  above  low  water. 

3.  With  three  draws  56  feet  above  low  water. 

The  location  of  this  bridge  is  i>eculiar,  and  the  provisions  of  the  act 
of  1862  do  not  apply  very  well.  The  authority  to  build  under  that  act 
might  have  caused  a  great  deal  of  injury  to  navigation,  had  its  pro- 
Tisions  been  interpreted  to  the  letter.  At  the  Falls  of  the  Ohio  there 
are  really  three  navigable  channels  to  be  crossed — the  Indiana  Chute, 
the  Middle  Chute,  and  the  canal.  As  the  act  in  question  only  contem- 
plated one  channel,  an  illiberal  interpretation  might  have  resulted  in 
seriously  affecting  navigation  through  the  others.  Fortunately  the 
comp.iny  met  the  difficulties  of  the  case  in  a  most  commendable  public 
spirit,  and  they  not  only  adopted  the  highest  of  the  three  bridges,  but 
they  largely  increased  the  channel-ways  that  they  were  required  to  give. 

This  bridge,  as  built,  belongs  to  the  class  of  "high"  bridges,  as  dis- 
tinguished from  bridges  with  draws,  and  an  elevation  of  but  70  feet.  It 
has  a  single  railroad  track,  and  two  sidewalks,  each  7.2  feet  wide,  and 
its  total  length  between  abutments  is  5,218§  feet.  The  spans  com- 
mencing at  the  abutment  on  the  Indiana  or  north  shore  are  as  follows: 
09,  U9.C,  180,  180,  180,  398^,  (Indiana  Chute,)  245^,  245A,  245 J,  245 J, 
245J,245i,370,  (Middle  Chute,)  227,227, 210, 210,180, 180,  149.58, 149.58, 
149.58,  149.58,  132,  132,  (draw  over  canal,)  50,  50.  These  dimensions 
are  from  center  to  center  of  piers,  and  they  are  greater  by  the  half 
widths  of  two  piers  than  the  clear  water-way.  The  trusses  themselves 
are  of  the  two  styles  patented  by  Mr.  Albert  Fink,  the  chief  engineer 
of  the  bridge.  The  two  channel-spaces  are  spanned  by  Fink  triangular 
trusses,  and  all  the  others  ex(»ept  the  draw  by  Fink  trussed  girders. 
The  draw-bridge  is  what  is  generally  known  as' a  Warren  girder,  differ- 
ing only  from  the  triangular,  in  that  the  latter  has  certain  additional 
members  that  are  necessary  to  adapt  it  to  long  spans.  The  former  are 
*•  through"  or  "over-grade"  bridges,  and  the  Latter  "deck"  or  "under- 
bade." The  clear  waterwav  at  the  Indiana  Chute,  measured  on  the  low- 
water  line,  is  380  feet,  and  at  the  Middle  Chute  352^  feet.    The  roadway 
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bearers  of  the  cliaiuiel-spaiis  arc  suspended  below  the  bottom  chords^ 
and  consequently  the  hei^jht  under  the  bridge  available  for  steamboats 
must  be  measured  to  these  members.  The  line  of  the  roadway  bearers- 
of  the  Indiana  channel-span  is  lM]i  feet  above  low  water,  and  4oJ  feet 
above  hi^^hest  water,  the  maximum  oscillation  bein^  51  feet.  At  the 
middle  channel-space  the  river  is  dry  at  low  water,  and  the  available 
space  above  the  river-bed  is  00  feet.  These  two  channel-spans  are  on 
the  same  level,  but  at  the  Indiana  channel  the  break  in  the  rocky  ledge 
is  1,000  feet  above,  while  at  the  middle  channel  it  is  6,000  feet  below.  The 
line  of  the  crest  of  the  falls  is  exceedingly  irregular,  crossing  the  line 
of  the  bridge  between  the  the  two  channel-spans  nearly  at  right  angles. 

The  tops  of  the  four  channel-piers  and  of  all  piers  between  them  are 
07^  alove  low  water  of  the  Indiana  Chute.  The  others  are  lower,  con- 
forming to  the  grades  of  tlie  bridge. 

The  foundations  of  all  the  piers  of  this  bridge  were  laid  on  the  solid 
rock,  and  therefore  tliere  is  no  need  of  any  riprap  protect itm  around 
them. 

Current  oh-;i*rvations  were  laade  by  the  surveying  party,  but  they 
were  of  little  lUMetieal  value.  The  water  was  too  low  to  i)ermit  boats  to 
cro>is  tlie  tails,  and  therefore  it  was  of  no  importance  to  ascertain  the 
angles  Ui.'tween  tli?  current  at  this  stage  and  the  piers.  As  the  river 
rises,  the  elVeet  t»f  the  tails  becomes  gradually  less  i)erceptil)le,  and  the 
currents  beeonn'  nit)re  an<l  more  regular,  until  in  high  water  the  falls 
entirely  (lisa[>pe;n'.  We  have  good  reasons  for  believing  that  the  bridge 
is  as  ni'arly  as  possible  at  right  angles  to  the  current  at  navigable  stages, 
and  tin  refore  did  not  think  it  worth  while  to  incur  the  expense  of  a 
sp(*cial  survey  at  high  water. 

The  right  pier  of  the  Indiana  channel-space  N  (54  feet  0  inches  by  17 
feet  10.}  inches  at  bottcmi ;  thence  it  is  carried  up  vertically  with  10 J 
inches  of  olVsets,  to  10  feet  above  low  water.  Above  this  the  sides  have 
the  uniform  batter  up  to  the  coiung  of  y\f  of  an  inch  per  foot.  The 
left  ]>ier  is  03  feet  0  inches  by  18  feet  8  inches  at  bottom,  and  is  carried 
up  vertically  with  1  foot  04  inches  of  offsets  to  18  feet  above  low  water. 
Above  this  the  sides  have  the  usual  l>atter.  The  up  and  the  dowa 
stream  ends  of  the  piers  are  built  alike,  with  starlings  formed  by  the 
intersection  of  arcs  of  circles  witii  radii  of  12.J  feet.  The^'  are  capped 
hy  hoods  at  high  water  mark,  and  above  this  are  finished  with  semicir- 
cular sections.  These  ])iers,  on  top,  (without coping,)  measure  33  by  10. 
The  piers  of  the  middle  channel  are  (54:  by  11'^  feet  at  bottom,  and  33  by 
10  feet  on  to[>,  with  starlings  and  hoods  like  the  other  channel-piers. 

The  other  pit»rs  are  similarly  constructed,  excei)ting  that  above  the 
lower  starlings  and  hoods  they  have  another  starling  and  hood,  which 
makes  a  shorter  length  of  pier  on  to\).  The  top  dimensions  of  pier  No. 
7  (without  ('oi»in;;)  are  -1  by  7,  the  dimensions  at  bottom  being  43J  by 

The  grades  and  eurv.itnii^s  on  this  bridge  and  its  ai^in'oaches  are  as 
follows,  eomnieuein--  at  the  face  oT  the  abutment  on  the  Indiana  or 
northern  shore: 


■■^•-*'-"''  '•  I'-iivuit    ..   I  Cli  iMii  l-i..Mi-»a'i  1  s]\nn  III  r\^»'••.^. 

'■^.  i!>i. --!  ''.l\      T..;uM,t  ....     K.M.t  -.Lv    Me. 


r.,v:i:).  t:7  ! 
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The  approach  to  this  bridge  on  the  Indiana  shore  consists  of  a  long 
and  high  embankment.  Thip,  however,  does  not  properly  belong  to  the 
bridge,  and  in  accordance  \?ith  the  rule  adopted  for  other  bridges  we 
consider  that  we  have  reached  the  end  of  a  bridge  when  we  come  to 
€arth-work  Under  this  rule  this  bridge  lias  no  approaches,  the  entire 
8X)ace  from  abutment  to  abutment  being  water-way. 

This  bridge  crosses  the  Louisville  and  Portland  Canal  1,700  feet  below 
the  guard-lock  at  the  head.  An  unobstructed  passage-way  for  steam- 
boats is  secured  by  means  of  a  draw,  gi\iug  a  clear  opening  of  114  feet 
over  the  canal.  The  other  end  of  the  draw  projects  over  a  portion  of 
the  river,  and  by  modifying  the  canal-bank  on  this  side  so  that  it  shall 
just  have  the  width  of  the  pivot  of  the  draw  it  will  be  practicable  for 
steamboats  in  high  water  to  ascend  the  river  without  lowering  their 
chimneys.  Thisis  a  very  valuable  ])rovision  for  boats  that  habitually  run 
where  there  are  no  bridges,  which  yet  may  occasionally  wish  to  go 
above  Louisville.  In  low  water  such  boats  can  ])asa  through  the  canal, 
and  in  high  water,  by  using  the  other  end  of  the  same  draw,  they  can 
pass  ui>  the  river  even  should  they  be  too  wide  to  get  through  the  new 
locks.  The  changes  in  the  canal  bank  necessary  to  permit  this  use  of 
the  northern  end  of  the  draw  are  being  made  by  the  United  States  as 
a  necessary  adjunct  to  the  enlargement  of  the  canal. 

The  total  high-water  section  of  the  river  on  the  line  of  the  bridge  is 
21G,249  square  feet,  of  which  13,573  square  lect,  or  0  i)er  cent.,  is  occu- 
pied by  the  piers.  Tiiis  contraction  would  probabl}'  cause  no  percepti- 
ble increase  of  velocity.  The  low-water  section  is  1,377  square  feet,  of 
which  GO  square  feet,  or  4i  per  cent.,  is  obstructed.  All  the  water  at  this 
stage  is  running  through  the  Indiana  Chute,  but  there  being  no  nav- 
igation ]>os.sible  the  effect  of  the  piers  need  not  be  considered. 

The  losses  bv  collision  with  the  piers  of  this  bridge  up  to  date  amount 
to  826,704.    (Appendix  li.) 

The  board  have  no  changes  to  recommend  in  this  bridge,  which  they 
consider  a  lirst-class  structure  throughout,  and  very  much  less  an  ob- 
struction than  it  might  have  been  had  its  builders  limited  themselves  to 
giving  only  what  they  were  compelled  by  law  to  give.  On  the  contrar3' 
they  have  chosen  to  build  according  to  the  highest  of  the  three  author- 
ized plans,  and  have  exceeded  the  heights  and  widths  that  even  thisi)lan 
required,  spending  $150,000  more  than  was  necessary  to  comply  with 
the  letter  of  the  law.  Instead  of  a  300foot  opening  at  low  water,  one 
of  their  channel-spans  gives  380  feet,  and  the  other  352J  feet.  The 
total  cost  of  the  bridge,  from  abutment  to  abutment,  was  $1,615,120. 

If  it  should  be  found  by  experience  that  owing  to  the  peculiar  location 
of  this  bridge  the  channel  space  on  the  Indiana  side  cannot  be  safely 
run  by  coal-tows,  then  a  still  wider  opening  will  be  necessary.  Present 
difficulties,  however,  may  possibly  be  due  to  a  lack  of  experience ;  should 
it  be  found,  however,  that  there  are  inevitable  dangers  due  to  this  ex- 
ceptional location  which  no  amount  of  experience  can  avoid,  it  will  bo 
manifestly  necessary  to  widen  this  span  to  500  feet,  or  in  some  manner 
to  modify  existing  conditions  so  as  to  facilitate  the  passage  of  the  pres- 
ent opening. 

The  record  of  the  average  and  the  extreme  stages  of  the  river  for  the 
years  1S51,  1858,  1859,  18G6,  1807,  1868,  1869,  and  1870,  is  given  in  the 
following  tables  for  the  head  and  the  foot  of  the  falls.  No  other  records 
^f  the  stage  of  water  on  the  falls  could  be  obtained.  As  the  main  chan- 
nel opening  of  the  bridge  is  located  below  the  head  and  above  the  foot 
of  the  falls,  the  exact  space  under  the  bridge  cannot  be  obtained  from 
these  tables,  and  has  therefore  been  omitted.    xVt  the  head  of  the  falls 
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the  lieights  alMve  low  water  are  also  tbe  arailaljle  depths  for  navigatioo,. 
as  during  extreme  low  water  the  rocks  tu  tbe  channel  are  bare. 
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The  marked  discrepancy  between  the  oscillations  at  the  head  and  at 
the  foot  of  the  falls  is  due  to  the  tendency  of  all  rivers,  when  in  flood, 
to  obliterate  all  irregularities  in  their  beds,  and  to  establish  a  regular 
surface  8loi>e.  During  low  stages  the  rise  below  the  falls  is  three  feet 
for  one  foot  above.  This  ratio  gradually  decreases  as  the  river  rises, 
until  a  depth  .of  18  feet  is  attained  at  the  head  of  the  falls,  after  which 
the  rise  is  the  same  above  that  it  is  below. 

THE  PADUCAn  BRIDGE. 

The  authority  to  construct  a  bridge  at  Paducah  was  granted  by  the 
joint  resolution  of  Congress  approved  April  7, 1809,  (Appendix  J.,)  which 
is  suplenicntary  to  the  act  of  July  14, 1862.  The  authority  is  exactly 
the  same  as  that  for  constructing  the  Newport  and  Cincinnati  bridge, 
and  if  the  comi)any  so  elect  it  will  permit  the  construction  of  a  similar 
bridge  to  that  which  Congress  has  just  ordered  to  be  raised.  In  our  re- 
port of  February  7,  1871,  which  has  been  printed  as  Executive  Docu- 
ment No.  128  of  the  third  session  of  the  Forty-first  Congress,  we  recom- 
mended that  the  joint  resolution  of  A])ril  7, 1809,  be  repealed,  and  that 
a  general  act  be  paSvSed  to  reguhite  the  construction  of  all  future 
bridges  over  the  Ohio,  a  copy  of  which  is  embodied  in  the  I'eport.  [See 
Appendix  E.]  If  built  under  this  act  it  is  believed  that  the  bridge  at 
Paduciih  will  not  be  injurious  to  navigation.  As  no  steps  have  yet  been 
taken  toward  building  this  bridge,  the  law  can  now  be  readily  changed. 

There  are  no  regular  observations  kept  at  Paducah  of  the  rise  and 
fall  of  the  river,  but  the  maximum  oscillation  is  reported  as  52J  feet, 
A3  the  duration  of  high  stages  is  much  longer  in  this  portion  of  the 
river  than  it  is  above,  there  is  a  much  greater  necessity  for  a  high  bridge. 
The  river  slope  in  the  lower  Ohio  is  much  more  gentle  than  it  is  above 
the  falls.  From  Pittsburgh  to  Beaver  Shoals  the  fall  averages  14  inches 
per  mile,  while  from  Portland  to  Cairo  it  is  only  2J  inches  per  mile. 
This  reduced  fall  makes  a  more  gentle  current,  juul  as  the  river  is  quite 
straight  above  and  below  the  bridge  site,  there  ought  to  be  no  difficulty 
in  passing  through  a -lOO-foot  channel  space.  It  should  be  remarked, 
however,  that,  as  the  proposed  bridge  is  below  the  mouths  of  the  Cum- 
berland and  the  Tennessee,  there  will  probably  be  a  gi-eater  number  of 
boats  to  pass  this  bridge.  A  low  draw-bridge  at  this  locality  would  be 
an  even  greater  obstruction  than  at  Cincinnati,  and  therefore  the  law 
authorizing  one  should  be  rei)ealed. 

The  average  duration  of  different  stages  of  water,  as  reported  by  Mr. 
Harrington,  the  city  engineer  of  Paducah,  is  as  follows: 

Between  low  water  and  10  feet G    months. 

Between  10  and  20  feet 2 J  months. 

Between  20  and  30  feet l|  months. 

Between  30  and  40  feet 5    weeks. 

Between  40  and  above 3    weeks. 


12    months. 


The  duration  of  high  stages  is  quite  variable,  however.  The  river 
averages  40  feet  and  over  twice  in  every  three  years,  though  there  have 
been  periods  of  four  successive  years  in  whicli  it  did  not  rise  so  high, 
and  then  again  in  the  four  following  years  it  was  over  40  feet  each  year; 
and  in  one  year  it  exceeded  this  height  four  times.  The  highest  water 
ever  known  was  in  1807,  which  exceeded  all  previous  floods  by  3  feet. 
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2«o  definite  location  having  been  given  to  this  bridge,  ve  did  not  deem 
it  necessary  to  take  our  surveying  party  to  make  current  observations. 
A  map  accompanies  this  repoi-t  sliowing  the  locality  and  the  soundings 
fts  made  by  the  bridge  engineers  in  their  preliminary  surreys. 

roSCLUSIOK. 

The  following  tabular  statement  of  the  princiikul  features  of  the  bridges 
over  the  Ohio,  together  with  the  cost  of  each  bridge  as  far  as  ascer- 
taiued,  is  nppeuded.  Xothiug  but  tlie  actual  cost  iH'twecii  abutments 
bus  been  taken,  all  land  damages  aud  cunuectiou»  with  maiu  tract  hav- 
ing been  exclnded : 


Nmi-.n  uud  Cinrlnniiti  RuilmKl,  ns  3.'IO(i'l.r«0  ,1.^1.91  OB.tC  10       100  \^ifiSi    400 
ait.m.l.  ;         ;  I     •  I 

Cmi»tI<nimDrlClni-iimnti.(Wali*ay).. [  I.CIS    pS    1 103 '«) Wl.  0<i.> 

l^uiOTlllr fi<l1nuul I '  ....  JiSlSJ  I  W.l-  OOHSi'si  jl^ 

Pwlunh  RaUniKl ' I I  ...J.  ..W.-..' 


The  following  maps  and  drawings  accompany  this  i-ejiort : 

Railroad  bridge  at  Steubennile. 

Highway  bridges  at  Wheeling  and  Bridgeimrt. 

Railroad  bridge  at  Bellaire. 

Railroad  bridge  at  Parkcrsburg. 

Railroad  and  highway  bridge  at  Sewport.  t    ^„  „„„  „,  „„■ 

Highway  bridge  at  Coviugtou.  1    *^"  ""''  ^^<^*^*- 

Railroad  bridge  at  Louisville. 

Site  of  projiosed  railway  bridge  at  Pada<'ali. 

Each  sheet  shows  the  plan  of  the  bridge  and  a  map  of  the  ri\er  for  at 
least  half  a  mile  above  aiul  the  same  distance  ImjIow,  on  the  scale  of  one 
inch  to  200  feet,  with  allcurrentobservations  accurately  platted  tlieroou. 
The  profile  of  each  bridge,  and  two  elevatious  of  a  channel  pier  arc  given 
on  a  scale  of  one  inch  to  20  feet.  Each  sheet  also  contains  a  small  map 
CD  a  scale  of  two  inches  to  the  mile,  showing  the  bends  In  the  river  for 
about  five  milctt  above  aud  the  same  distance  below.  The  I'aducah 
sheet  is  like  the  others,  excepting  that  no  bridge  is  represented. 

Appeudix  A  contains  the  United  States  laws  appointing  the  board  of 
engiueers  and  those  authorizing  the  constmction  of  the  various  bridges. 
Api)eudix  /J  contains  a  statement  of  the  losses  sustained  by  collision  with 
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the  piers  of  these  bridges.  Appendix  C  contains  a  statement  of  the 
sums  paid  by  various  parties  to  secure  an  additional  channel  span  in  the 
bridge  at  Parkersburgh.  Appendix  I)  contains  our  special  rei)ort  on  the 
Newport  and  (Mncinnati  bridge,  with  the  errors  corrected  which  were 
made  in  the  printing  of  it  as  11.  Ex.  Doc.  3li  of  third  session  Forty-tirst 
Congress.  Ai)pendix  E  contains  our  report  (IT.  Ex.  Doc.  128,  third 
session  Forty-first  Congress,)  IVbruary  7,  1871,  submitting  a  i)roject 
for  a  general  law  in  relation  to  bridging  the  Ohio  lliver,  and  our  reasons 
for  its  provisions. 

Kespectfullv  submitted. 

(J.  K.  AVAPtKEy, 
Major  Knfjiiucrs^  and  Bet.  Maj.  GetCL  U,  8.  A. 

O.  WEITZEL, 
Major  J-Jm/iiutrs^  aiul  livf.  Maj,  (rV/iV,  U.  S.  A. 

WM.  E.  MEHUILL, 
Major  EnijinccrR^  and  Brecet  Colonel. 

Ihigailier  CfCnenil  A.  A.  IIUMriiKEVS, 

('hir/<t/  Enyinetrs^  C  S,  A.,  WaH/iintjton^  T.K  C, 


.Ipptmlij:  J. 

rriJLir.— Xo.  1;V2. 

AX  ACT  tn;tkiii;x  ai»i>ri»ini.aioiis  for  ilio  n  pair.  lUfm-ivatioii.  ami  oon.pU'tiiin  <tf  ciitain  pulilio  witrks 
on  1  iv«  1.^  ami  harbcis.  and  lor  otbcr  ituri)«is»s,  lor  tin*  tiMul  jear  t-mliiij:  Junt-  IJO,  ie71. 

Six*.  r>.  And  he  itfurtlur  nnicUd,  Tliat  tin*  Sfcretary  of  War  is  hereby  authorized  and 
required  to  detail  thre*'  fiij^iiieers,  whose  duty  it  shall  he  to  examine  all  bridges  now 
erected  or  in  ]>rocfss  of  erection  across  tht*  Ohio  Kiver,  and  to  rejiort  whetlier,  iu  their 
opinion,  such  britlj^es,  or  any  ot"*  them,  as  now  constructed,  or  j^roposed  to  be  con- 
Btructfd,  do  or  will  interfere  with  the  free  and  safe  navi;j:ation  of  said  river  ;  and  if  they 
do  or  will  so  interfere,  to  report  also  what  extent  of  span  and  elevation  above  water  "will 
bo  required  to  prevent  ol»st  ruction  to  navigation,  and  their  estimateof  the  cost  required 
to  chanji^e  such  bridj^es  now  built,  or  bcinj;  built,  to  such  width  of  si»an  and  elevation 
above  the  water  as  will  i>revent  obstruction  to  navigation,  such  report  to  be  made  and 
communicated  to  the  next  session  of  Congress. 

Ap]>roved  July  11,  l-wO. 

AX  ACT  to  fstabliBh  certain  pust-roadn. 

Ji(  it  inuvtdl  hi/  thf  Sinatc  and  Uohh'  of  IU  prist  u  tat  ins  of  the  United  States  of  America  in 
Con fj reus  af^i*<nihl(d.  That  the  hridj^e  ]»artly  coustruct«Ml  across  the  Ohio  River  at  Steu- 
benville,  in  the  State  of  C)hio,  abutting  on  tin;  Virginia  shore  of  said  river,  ia  hereby 
declared  t()  ]>e  a  lawful  structure  :  iVonV/a/,  That  when  com])leted,  if  const nicted  with- 
out a  draw,  it  shall  leave  an  unobstructed  headway  in  the  channel  of  the  river,  of  not 
less  tlian  ninety  feet  above  low-water  nuirk,  and  such  channel  or  water-way  shall  Lave 
an  unobstructed  width  of  not  less  than  three  hundred  feet  between  the  piers  next  to 
said  channel  or  water-way,  and  <»ne  of  the  spans  next  adjoining  thereto  shall  not  be 
less  than  two  hundred  and  twenty  i'vi-t  in  length ;  or  said  bri\lge.  if  con.structed  with  a 
draw,  the  same  to  be  constructed  under  the  limitations  and  conditions  provided  iu  the 
fiuii'th  section  of  this  act. 

Skc.  i.'.  And  he  it  furlhir  enaetid.  That  tlie  said  bridge  and  Holliday's  Cove  Railroad 
are  hereby  declaretl  a  public  highway,  and  e.stjiblished  a  i>ost-road  for  the  purjmse  of 
transmission  of  mails  of  ihe  United  States,  anvl  that  the  Steubenville  and  Indiana  Rail- 
road Company,  chartered  by  the  legislature  of  the  State  of  Ohio,  and  the  Hollijlay'B 
Cove  Railroad  Conji)any,  ehart«'red  by  the  State  of  Virginia,  or  either  of  them,  are 
authorized  to  comjih-te,  maintain,  and  oj>erate  said  n»ad  and  bridge  when  completed, 
an  set  forth  in  tht?  preceding  section,  anything  iu  any  law  or  laws  of  the  above-named 
ft>tateH  to  the  contrary  notwithstandiuir.* 

.Skc.  1^  And  he  it  fnrtht  r  (havtid,  That  it  shall  be  lawful  for  any  other  rail rt»ad  com- 
pany or  comjianies  whose  line  or  lines  of  road  may  now  or  shall  hereafter  be  built  to 
the  Ohio  i;iver.  above*  the  mouth  of  the  liig  Sandy  River,  in  acci>rdance  with  the  terms 
of  the  charter  or  charters  4>f  .such  c(Uiii>any  or  conipanies,  to  build  a  bridge  across  said 
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river  for  the  more  perfect  connection  of  any  bucIi  roads  and  for  the  passage  of  trains 
thereof,  under  the  limitations  and  conditions  hereafter  provided. 

Sec.  4.  And  be  it  further  enacted,  That  any  bridge  erected  under  the  privileges  of  this 
act  may,  at  the  option  of  the  company  or  companies  bnilding  the  same,  bo  built  either 
as  a  draw-bridge,  with  a  pivot  or  other  fonn  of  draw,  or  with  unbroken  and  continuous 
spans:  Prin-xdaU  That  if  the  said  bridge  shall  be  made  with  unbroken  and  continuous 
snans,  it  Hhall  n(»t  be  of  less  elevation  than  ninety  feet  above  low-water  mark  over  the 
ciiaunel  of  the  said  river,  nor  in  any  case  less  than  forty  feet  above  extreme  high  water, 
as  understood  at  the  point  of  locaticm,  measuring  fur  such  elevation  to  the  bottom  of 
the  bridge ;  nor  shall  the  8])an  of  such  bridge  coveting  the  main  channel  of  the  river  bo 
less  than  three  hundred  feet  in  length,  witli  also  one  of  the  next  adjoining  spans  of  not 
less  than  two  hundred  and  twenty  feet  in  length,  and  the  piers  of  said  bridge  shall  bo 
parallel  with  the  current  of  the  river  as  near  as  practicable :  A nd provided  aho.  That  if 
any  bridge  built  under  this  act  shall  be  constructed  as  a  draw-bridge,  the  same  shall 
bo  constructed  with  a  span  over  the  main  channel  of  the  river,  as  understood  at  the 
time  of  the  erection  of  the  bridge,  of  not  less  than  three  hundred  feet  in  length,  and 
said  span  shall  not  be  less  than  seventy-feet  above  low-water  mark,  measuring  to  the 
bottom  chord  of  the  bri<lge,  and  one  of  the  next  a<l.ioining  spans  shall  not  be  less  than 
two  hundred  aiid  twenty  ft-et  in  length,  and  also  that  there  shall  be  a  pivot  draw  con- 
structed in  every  such  bridge  at  an  accessible  and  navigable  point,  with  spans  of  not 
less  than  one  hundred  feet  in  length  on  each  side  of  the  central  or  pivot  pier  of  the 
draw  :  Andprovidid  aUo,  That  said  draw  shall  always  be  opened  promptly,  upon  reason- 
able signal,  for  the  passage  of  boats  whose  construction  may  not  at  the  time  a<lmit  of 
their  passing  under  the  i)ermanent  spans  of  said  bridge,Jexcept  that  said  draw  shall  not 
be  required  tg  be  opened  when  engines  or  trains  are  passing  over  said  bridge,  or  when 
passenger  trains  are  due,  but  in  no  case  shall  unnecessary  delay  occur  in  the  oi)ening 
of  »aid  draw  after  the  ])assage  of  Huch  engines  or  trains. 

Sec.  5.  And  he  it  further  enacted,  That  any  bridge  or  bridges  enacted  under  the  provis- 
ions of  this  act  shall  be  lawful  structures,  and  shall  be  recognized  and  known  as  post- 
routes,  upon  which,  also,  no  higher  charge  shall  be  made  for  the  transmission  over  the 
same  of  the  mails,  the  troo]>s,  and  munitions  of  war  of  the  United  States  than  tiie  rate 
per  mile  which  the  company  or  companies  erecting  such  bridge  may  from  time  to  time 
receive  on  the  balance  of  their  line  or  lines  for  hucTi  services,  and  the  otticers  and  crews 
of  all  vessels,  boats,  or  rafts  navigating  the  said  Ohio  Kiver  are  required  to  regulate 
the  use  of  the  said  vessels  and  of  any  pipes  or  chimneys  belonging  thereto,  so  as  not  to 
interfere  with  the  elevation,  construction,  or  use  of  any  of  the  bridges  erected  or  legal- 
ized under  the  provisions  of  this  act. 

Approved  July  14,  Icd'i. 

AX  ACT  making  appropriati<ms  for  the  service  of  the  rost-Otfice  Department  (lurinc  the  iiacal  year 
euding  the  thirtietn  of  June,  oui."  thousand  eight  hundred  and  tifty-tliree,  and  for  other  purposes. 

Sec.  6.  And  he  it  further  enacted,  That  the  bridges  across  the  Ohio  River  at  Wheelings 
in  the  State  of  Virginia,  and  at  Bridgeport,  in  the  State  of  Ohio,  abutting  on  Zand's 
Inland,  in  said  river,  are  hereby  declared  to  be  lawful  structures  in  their  present  posi- 
tion and  elevation,  and  shall  be  so  held  and  taken  to  be,  anything  in  any  law  or  laws 
of  the  United  States  to  the  contrary  notwithstanding. 

Sec.  7.  And  he  it  further  enacted,  That  the  said  bridges  are  declared  to  be  and  are 
established  post-roads  for  the  passage  of  the  mails  of  the  United  States,  and  that  the 
Wheeling  and  Belmont  Bridget  Company  are  authorized  t^>  have  and  maintain  their 
said  bridges  at  their  present  site  and  elevatitm  ;  and  the  otlicers  and  crews  of  all  ves- 
sels and  Doats  navigating  said  river,  are  required  to  regulate  the  use  of  their  said  ves- 
sels and  boats,  and  of  any  pipes  or  chimneys  belonging  thereto,  so  as  not  to  interfere 
with  the  elevation  and  construction  of  said  briilges. 

Approved  August  31,  \*^WZ. 

A  RESOLUTION"  giviuj;  the  a«?sent  of  Ihe  Tnit'-d  Stat-s  to  the  eoiistruotion  of  the  Newport  and 

('iuciunati  brid;:e. 

Rcfohtd  hy  the  Senate  aud  House  of  Jiepre><intaiinH  of  thr  United  States  of  America  in 
CongreffS  astfcmbltd.  That  the  consent  of  Congress  be,  and  the  same  is  hereby,  given  to 
the  erection  of  a  bridge  over  the  Ohio  Kiver  from  the  city  of  Cincinnati,  Ohio,  to  the 
city  of  Newport,  Kentucky,  by  the  Newport  and  Cincinnati  Bridge  Company,  a  cor- 
poration chartered  and  organized  under  the  laws  of  each  of  the  States  of  Kentucky 
and  Ohio  :  Provided,  That  said  bridge  is  built  with  an  uubrjjken  or  continuous  span 
of  not  less  than  four  hundred  feet  in  the  clear,  from  pier  to  pier,  over  the  main  chan- 
nel of  the  river,  and  is  built  in  all  other  respects  in  accordance  with  the  conditions 
aud  limitations  of  an  act  entitled  "An  act  to  establish  certain  i»ost-roads,"  approved 
July  fourteenth,  eighteen  hundred  and  sixty-two.  That  said  bridge,  when  completed 
in  the  manner  specilied  in  this  resolution,  shall  be  deemed  and  taken  to  be  a  legal 
structure,  and   shall  be  a  post-road   for  the  transmission  of  the  mails  of  the  United 
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States  ;  but  Con^rrcss  ros^rves  the  risl^t  to  withdraw  tlie  a^eut  hereby  given  in  ca^; 
the  free  navigation  of  said  river  snail  at  any  time  be  Bubst-antially  and  materially 
obatructe<l  by  any  bridge  to  he  erected  nnder  the  authority  of  this  reBolution.  or  to 
direct  the  noccssnry  inodifications  and  alterations  of  said  bridge. 
Approved  March  3,  1><I59. 

AN  ACT  to  eatablifth  a  l)rii1;;e  acrutia  the  Ohio  Blv«r.  at  CinciDimti.  Ohio,  a  post-roatl. 

Be  it  enacted  by  the  Senate  and  Uoune  of  lieprtsenfatiws  of  the  United  States  of  Ameriea 
ti»  CongreHH  assemhhd,  Tiiat  the  bridge  across  the  Ohio  Kiver  at  Cincinnati,  in  the  State 
of  Ohio,  and  at  Covington,  in  the  State  of  Kentucky,  is  hereby  declareil  to  be,  when 
completed,  in  accordance  with  the  hiws  of  the  States  of  Ohio  and  Kentucky,  a  lawful 
atructuri^  and  i)0!<t-ro«d  ft)r  tlio  convtivance  of  the  mails  of  the  U^it^^d  Stat4*!<. 

Approved  February  17, 1'^Ou. 

AST  ACT  nuppli'inontary  t«)  an  nrt  npprovoil  July  fourtron,  cishtf-on  hiiii(lvi'>1  ami  sixty-two.  nititltd 

"  All  ui't  t^  e!«tal>lish  cvi'taiii  poMt-ruads." 

Be  it  enactrd  hif  the  S'^nnte  and  Ilonnv  of  HepriMentativn*  of  the  Unittd  Statts  of  Ameriva 
in  Con{jn!<}i  aMMcmhlrd,  That  tli«'  act  of  Congress  appnivt-d  Jul}'  fourteeif  eighteen  hnn- 
dre<l  and  sixty-two,  entitU^l  ''An  act  to  establish  certain  post-rojuls,"  shall  be,  andtln^ 
(jiame  is  hereby,  so  amended  as  to  authorize  the  Louisville  and  Nashvilh;  Kailmnd  Com- 
imny,  andthc  Jeilersonville  Kailroad  Company,  (stockholders  in  tlie  Louisville  Bridge 
Company,)  to  eonstriict  a  railroad  bridge  over  the  Ohio  river  at  the  head  of  the  falls  nf 
the  Ohio,  subject  to  all  the  provisions  of  said  aet:  Proridcd,  That  the  said  bridg** 
may  be  constructed  at  a  height  not  less  than  tifty-six  feet  ab«»ve  low-wfrtcr  mark,  and 
with  throe  draws,  siiMicicnt  t«)  pass  the  largest  boats  navigating  the  Ohio  River:  one 
over  the  ludiana  chut*',  one  over  the  middle  chute,  and  one  over  the  canal :  rmrided. 
That  the  si)ansof  s;ud  bj-idge  shall  not  be  less  than  two  hundred  and  forty  feet,  except 
over  the  Indiana  and  middle  chute  and  the  canal;  said  bridge  shall  be  c«»nstnicted 
with  draws  of  one  hundred  and  fifty  fiM't  wide  on  each  side  of  the  ]uvot  j»ier  over  the 
Indiana  and  middle  chutes,  and  ninety  feet  widi;  over  the  canal :  And  prorhlett  further, 
'  That  said  bridge  and  draws  shall  be  so  ctuistructcd  as  not  to  interrupt  the  navigation 
of  the  Ohio  Kiver. 

Skc.  2.  And  l)e  it  further  enactrd.  That  the  bridge  eiHH*ted  under  the  provisions  of  this 
aet  shall  be  a  lawful  structure,  aiul  shall  bo  recognized  and  known  as  a  post-route. 

Api)roved  February  17,  ItiTm. 

JOINT  ilESOLl'TlON  autlionziu::  the  buiMiuj  of  a  vn;lroai1  bricljrt'  ovr-r  tlii*  Ohio  Kiver  at  raduc^b, 

Kentucky. 

Be  it  reJiolved  hj  the  Senate  and  Houhc  of  liepre^cntatires  of  the  United  StaieJi  of  America 
in  Congre*H  assanhUd,  That  the  consent  of  Con^ifre.ss  be,  and  the  same  is  hereby,  given  to 
the  erection  of  a  railroad  bridge  over  the  Ohio  River  from  the  city  of  Paducah.  Ken- 
tucky, to  the  8tat«  of  Illinois,  by  the  Paducah  and  Gulf  Kailroad  Company  and  sach 
others  as  may  associate  with  them  for  that  pur])ose  nnder  the  laws  of  the  States  or 
Kentucky  and  Illinois:  Prorided,  That  said  bridge  is  built  with  an  unbroken  or  con- 
tinuous sjian  of  not  less  than  ft)ur  hundred  feet  in  the  clear,  from  pier  to  pier,  over  the 
main  channel  of  the  river,  and  is  built  in  all  other  respects  in  accordance  \vith  the  con- 
ditions and  limitations  of  an  act  entitled  **  An  net  to  establish  certain  post-roada,  ap- 
proved July  fourteen,  eighteeh  hundred  and  sixty-two ;"  that  the  said  bridge,  when 
comnleted  in  the  manner  specified  in  this  resolution,  shall  be  deemed  and  taken  to  l>e  a 
legal  structure,  and  shall  be  a  post-road  for  the  transmission  of  the  mails  of  the  Uuitetl 
States;  but  Congress  reserves  the  right  to  withdraw  the  assent  hereby  given  in  ease 
the  free  navigation  of  said  river  shall  at  any  time  be  substantially  and  materially  ob- 
structed by  any  bridge  to  be  ereot«-d  under  the  authorityof  this  resolution,  or  to  direct 
the  ni'cessary  moditications  and  alterations  uf  said  bridge. 

Ap])roved  April  7,  Ir^GO. 


BEPOBT  OF  THE   CHIEF   OF  EyCINEEBS. 


429 


Appendix  B, 
Official  utatctHent  of  loettes  by  collision  icith  the  piers  of  bridges  orer  the  river. 

BTEUOEN^'ILUS  BRIDGE. 


Date. 


May,  leG3 


July  ST*,  l^Cr>  .. 

Mav  9.15*7 

March  I'J.  l>Ce>. 


April  •i'J.  I;«i9 


Owueri»^ 


Tow-bonta. 


John  F.  Dravo. 


IJjMriubrr  a.  IrtW. 
T«t.il 


•■I 


Honior  ."Wowl  Si,  Co 

William  U.  Brown 

IlavH  C'<»;il  Company ' 

Stoni!  dcCo 

J.  N.  Jc  W.  ONiil  &Co..i 
Ilomcr,  Wimk!  &  Co ' 

d.> 

Williain  II.  Brown | 

do 

Hornier.  W«>uil  &  Co 


Warrior 

Mary  Davago 

I)iai'uon«l 

Coal  Valley 

Fri'cl  Wilson 

Klla 

.•lo 

.do 

Siiiiipaou 

do 

.Sinip«*«»ii  Ilorm-r. . . 


L09KCH. 


Two  floating  boats  and 
coal. 

One  liarge  and  coal 

Two  bargf 8  and  coal 

do 

Three  bp.rijcs  and  coal . . . 

( )iit*  bar>{p  and  coal 

Two  bar>ri*H  and  coal 

Ono  flat-iNiat  and  coul. .. 

One  fueMMiat 

ScYcn  barircrt  and  coal . . . 

Five  liu-1  Iwatf* 

Une  liat-boat  aud  coul. .. 


Amount. 


t5,000 

3.350 
5.600 
4,500 

8,500 
S.300 
4,000 
2.500 
9U0 
17,G3d 
4,500 

2,eoo 


Ol.SrrtJ 


i:i:i.i.AiiLK  i:kilm.'e. 


I»aii>. 


Uwuer.«*. 


Tow-IhuiI'*. 


^v<l^s^^•*. 


I>«M:ou.U-r  .">.  l*oiV 


Amount. 


1'.  M.  Lan;;liliii Itojiz ( )u»'  brk-lv-boat  and  brlck«». 

William  II.  Ih'own !  1!*  ^oliito Oiit:  t1;it-liuut  and  coul 


January  If.  I  "TO... 


March  1.  l^*:i  .. 
March  'J,  lr7l  ., 
Murch3. 1^:1  . 


I  l)ip|MiId  A:  Co !  Ki-imlcvr ( >in'  bjirinc  and  ci»ul- 

'  J.  1».  JuLuMdn  A:  Co Siar SteaiiMT  tnttil  Iuhs 


do 
do 


ilo 


Six  bar^cH  and  coal 

.  di) '  Oui'  coa!-boat  aud  coal, 

I  '       (two  livr-H  hiflt.) 

.r.  V.  McDonald  A:  Co  . . .    Liiino»4<» i  Two  liar;;ra  and  coal 

X.  J.  rii:^l»-y :  Picket I  One  <-4>al-lM»ut  and  coal. .. 

Marsh  McDt^nald ■  Fcai  li-sr* ' do 


Totiil. 


I 


I 


r2.5<H) 

tJ,U0O 

i!,0(M) 

i!H,  000 

IJ,  000 

S.000 

c.noo 

3,  OUO 
3.000 


(iO.GOO 


P.\KKK]!SI)rRf:i[   lIKIIXtK. 


Date. 


March  U  ItiW  ... 
SeptembiT  4.  l*tVj 
T)#^»-ml»»»r  .^  1^6•J. 
Dt-renilK-r.  lri>t»  .. 
Dccemb<T  'J.'».  If-fJl) 
January  .to.  lf?70.. 


OwnfTi*. 


Tow-b(«it8. 


Lo^scML 


Amount. 


Febril.trv  ♦;.  Ir70  . . 
Ntiveinb'i-r  'U.  IrtiU 


■I 


Dippold  &,  Co '  Tii;reH8 '  (hic  bargo  aud  <:ual 

J.  (liluiorf '  Oiluioro \ df» 

Hors  Coal  C'omiiauy '  IMamond j  Two  bnr«;e8  and  coal 

William  KobbinH ;  (jilmorc ■  One  bar;;<' and  coal 

J.  (libnorc ■ , do V. do 

William  If.  Brown •  Greyhound ; do 

r.\!s&EN«;EU  noATS.  ' 

Be  bcccji St  earner  total  loss,  (liven 

!     loat.) 

?ila j.ir  A ntlfri3(m  . .   Sti-anier  damaped ; 

KUi'ua  May Stt-anirr  damaged,  (pilot  i 

1     injured.) 


Jautiaiy.  If^O Btwiibe.  Battillo  \-  Co, 


un , 

W.  (lU"*;*  A   ("o 


Total. 


12,000 
2,000 
4,000 
2,000 
2,000 
2,  000 


30,000 

1,400 
500 


45,000 


\K',Vroi:T  AND  (LNtlNNAri  VAIW'.K. 


D.iti 


OWIM'TH. 


Tow- boat «. 


LosHci*. 


!  Amount. 


I)<h-i'UiIh  r.  IfH) Mnlvehill  A-  Company. . .    Tom  Kci«se,  Xo.  2. .    One  barp^e  and  coal j 

Dfcember.  IrTU Pi-ylona  CoalCom|ijiiiy. ..  I'ifijiont do i 


Total 


I 


e2. 000 
2,U00 

4,000 
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L0UI8VILLR  URIIKiK. 


Date. 


December  13.  1^«0 
DecoiulMT  fa,  lt*Ci9 
I>eccmlior*r>.  18C9 
llarch  IS.  IbGd 


Owner«. 


Tow-boaU. 


J.  S.  McI>onaId A.J.  Baker 


LOMM. 


One  coal-boat  and  coal . . 
Four  coal-boats  and  coal . 


William  II.  Brovn ■  Mary  Alice 

do I do I  One  barge  and  coal 

McDonald '  Ilomet ! do 


J.  S. 


May.  1  j<70 !  Stuart  Jk  llravoH I  llongal  Tiger. 

Febmarj'lio.  IcTl A.  J.  Ilutcbinuon Xewcomb 


Total 


.do 
.do 


▲mcmnt. 


I3.0C0 
IS.  892 
i;81:i 
S.OOU 
S,OOU 
S.000 


96,704 


Orand  total  of  losses  at  brid«;c8,$I9:^,Gl)'2. 

The  loKst's  by  collision  >vitli  the  piers  of  bri(l;;os  spanninp;  tlie  Ohio  River,  heavy  as 
it  is,  coustituti'S  but  a  sinall  item  of  the  ag^e^j^te  loss  resulting  from  such  obstrnctioDS. 
The  great  \o»a  sustained  is  by  detention  arising  from  the  necessity  of  landing  our  tow- 
boats  and  waiting  for  daylight,  not  daring  to  run  the  narrow  channel-ways  at  night, 
thus  involving  loss  of  time  and  extra  expense  of  crews  and  fuel,  in  aduitiou  t-o  the 
extra  hazards  of  lauding  our  immense  tows.  Even  pa8.senger  boats,  at  certain  stages 
of  wat«r,  have  to  land  and  wait  for  daylight.  The  aggravating  character  of  these  ob- 
structions will  1h'  apparent  if  we  8up}>ose  the  trains  oi  any  important  railroad  under 
the  neceMsity  of  stopping  every  fifty  or  one  hundred  miles  to  wait  for  dayliglit.  to  paft4 
certain  artitieial  ol)struction8 crossing  their  road.  Would  it  be  endured  T  This  is  pre- 
cisely the  hardshi])  imposed  upon  the  river  navigation  by  bridge  obstmctions. 

JOHN  F.  DRAVO. 
President  PitUhurgU  Coal  Exchtngf. 


Appendix  C. 


Suh^cripiiona  to  Parkerfthurffh  Bridge  Fund. 

Am't  paid. 

1.  W.  II.  Brown $4,100  00 

2.  Horner,  Wood  &  Co .' 2,460  00 

3.  J.  C.  Risher  «fc  Co 1,640  00 

4.  Joseph  Walton  &  Co 1,640  00 

r>.  ThomaA  Fawcett 880  00. 

6.  Ha vs  Coal  Company H20  00 

7.  N.  J.  Bigley 1,640  00 

8.  J.  V.McDonald 820  00 

0.  D.&  J.  S.  McDonald 880  00 

10.  Lv»lo&  Son 880  00 

11.  Kiiylev,  Whigham  &  Co 880  00 

18.  BriggH  &Mulvehill 820  00 

13.  O'Neil  »Sr  Co 820  00 

14.  JohnDippold ri74  00 

15.  Hornet  Coal  Co 880  00 

16.  JohnOilmore 880  00 

17.  J.  1).  Johnson.  Star  Coal  Co 410  OU 

18.  Duncan  Cornell  &  Co 830  00 

19.  William  Stone 880  00 

20.  James  Blackmore 820  00 

21.  Miller  &  Williams 880  00 

28.  James  Watson 820  00 

23.  Dnnsheo,  Whitmore  &  Co 656  00 

24.  R.C.Oray 880  00 

25.  MillerA  Lyon 656  00 

26.  Joseph  Nixon  164  00 

27.  Samm^l  Clarke  &  Sons 880  00 

28.  W.Mars 410  00 

29.  T.  W.  Fowler , 246  00 

30.  J.  S.  Neel  &  Co 830  00 

31.  Iron  CitvCoal  Co 880  00 

38.  StaibA  Co 164  00 

33.  Warner  Coal  Co 400  00 
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Am't  paid. 

34.  W.  S.  Packer $300  00 

35.  B.F.  Wilson : 136  67 

36.  Samuel  Roberts 136  67 

37.  William  Cauningham 136  66 

3d.  Thomas  Jones 136  67 

31,586  67 

Paid  bridge  company ^ $30,000  00 

Committee  expenses  for  collections,  traveling,  visiting  Washington  City 

and  Parkersburgh,  attorney's  fees,  &v 1, 586  67 

31,586  67 


JOHN  F.  DRAVO, 
President  Pittsburgh  Coal  Exchange. 


Apjycndix  I). 

Dkcembek  12,  \if70. 
To  Brigadier  General  A.  A.  Hi'mpiireys, 

Chirf  of  Engim-erSj  United  States  Ji-my, 

General  :  The  board  appointed  by  your  order,  in  accordance  with  section  5  of  the 
act  making  appropriations  for  the  improvement  of  rivers  and  harbors,  approvec^uly 
11, 1870,  have  examined  the  Newport  and  Cincinnati  bridge,  now  in  process  of  constnic- 
tion  over  the  Ohio  River,  and  present  the  following  special  report  upon  this  work. 

Section  5,  referred  to  above,  is  as  follows : 

**.liid  he  it  further  enacted^  That  the  Secretary  of  War  is  hereby  authorized  and  re- 
quired to  detail  three  engineers,  whose  duty  it  shall  be  to  examine  all  bridges  now 
erected  or  in  process  of  erection,  across  the  Ohio  River,  and  to  report  whether,  in  their 
opinion,  such  bridges,  or  any  of  them,  as  now  constructed,  or  proposed  to  be  constructed, 
do  or  will  interfere  with  the  free  and  safe  navigation  of  said  river ;  and  if  they  do  or 
will  so  interfere,  to  re|)ort  also  what  extent  of  span  and  elevation  above  water 'will  bo 
required  to  prevent  obstruction  to  navi^^ation,  and  their  estimat-e  of  the  cost  required 
to  cliango  such  bridges  now  built,  or  being  built,  to  uuch  width  of  span  and  elevation 
above  the  water  as  will  prevent  obstruction  to  navigation,  such  report  to  be  made  and 
communicated  to  the  next  session  of  Congress." 

.  The  duties  imposifd  by  the  above  law  are  so  thorough  and  comprehensive  as  to  re- 
quire a  lengthencMl  report.  To  facilitate  its  c(»nsultation  by  those  who  wish  to  arrive 
at  a  knowledge  of  only  the  general  features  of  the  cavse,  and  of  our  conclusions  and 
rec(»mmeiidatiouH.  we  have  made  the  first  part  of  our  report  somewhat  of  a  summary 
of  the  whole,  and  have  placed  the  details  of  each  division  of  the  subject  in  separate 
chapters,  for  the  use  of  those  who  wish  to  thoroughly  examine  the  subject  and  judge 
for  themselves. 

The  Nevqwrt  and  Cincinnati  Bridge  Company  possess,  under  the  law  ajmroved  July 
14,  186*4,  and  the  joint  resolution  approved  March  3,  lSi>*J,  the  option  of  building  ti 
bridee  not  less  than  40  feet  above  the  highest  water  without  a  draw-span,  or  a  bridge 
not  Erss  than  70  feet  above  lowest  water  with  a  draw-span,  with  the  i*eservation  by 
Congress  of  the  right  to  withdraw  the  <issent  given  *' in  case  the  free  navigation  of  the 
river  shall  at  any  time  be  substantially  and  materially  obstructed  by  any  bridge  to  bo 
erected  under  the  authoritv  of  this  resolution,  or  to  direct  the  nei^essary  modifications 
and  alt4*rations  of  said  bridge.'* 

We  are  unanimously  of  the  opinion  that  this  bridge,  as  being  constructed,  is  a  seri- 
ous obstacle  to  the  free  navigation  of  the  Ohio  River;  and  that  it  imperatively  calls 
ui>on  Congress  to  exercise  its  sj)ecially  reserved  right  of  modiiication. 

In  order  to  assist  to  a  full  and  clear  comprehension  of  the  subject  in  all  itfl  phases, 
we  have  thought  it  i)roper  to  present  a  brief  abstract  of  the  course  of  legislation  and 
debate  upim  this  subject  of  bridging  the  Ohio,  since  the  introduction  of  the  bill  which, 
in  a  modified  form,  becuiue  the  law  approved  July  14,  l!?t)2.  This  history  is  presented 
in  the  next  chapter,  and  is  made  up  from  the  debates  in  the  Congressiimal  Globe  and 
the  statements  of  members  of  Congress  who  voted  for  the  joint  resolution. 

From  this  it  aj)]>ears  that  the  law  app^ved  July  14,  18ii'2,  providing  that  the  largest 
sptiQ  should  be  'MO  feet,  was  only  agreed  to  at  that  time  by  the  river  intert-^t-s  on  ac- 
count of  the  alleged  iiupracticjibility  of  making  longer  spans  at  reasonable  expense. 
One  of  the  provLsitms  of  this  law  required  that  if  the  bridge  was  built  without  a  draw, 
it  should  iKit  bo  less  than  t>0  feet  above  lowest  water,  and  not  less  than  4«)  feet  above 
highest  water.    These  prescribed  elevations  made  this  part  of  the  law  applicable  to 
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places  of  vaninjcj  ran^»\s  l»ct\v*^oii  ln;;b  and  low  wator :  l)iit  its  operation  was  cxi^ressly 
liniited  to  thi*  Ohio  Kivt>r,  al>oyo  the  month  ol*  tli(>  Hi;;  Sandy.  As  some  members 
ofCouj^e-sa  wvw.  apprt'luMisive  that  the  brid«;e,  if  built  at  so  crcat  an  cleTation,  would 
be  innt'cnre,  a  provision  was  mado  that  the  Imd^tj  nii^ht  be  Imilt  at  70  feet  above 
lowertt  water,  with  a  pivot-draw  f^ivinj^  two  <*lear  opcnin;^  of  100  feet  each.  Unfortn- 
nately  this  altt-mative  provision  made  no  stipulation  about  the  height  above  highest 
water  of  bridjxes  using  draws,  and  this  has  sinee  become  a  very  serious  omission,  in 
eonfier|ueneo  of  its  operations  having  been  extended  so  as  to  include  Cincinnati. 
Seventy  fret  above  lowest  water  is  at  least  2.')  above  highest  water  at  Steubenville, 
while  atCin<innati  70  iVoi  above  lowest  water  is  but  TilVet  above  highest  water.  The 
reasons  for  rei^uiring  the  draw  openings  to  be  only  IMO  feet  do  not  appear  in  the  debates, 
but  they  were  pron()unee«l  tot)  narr«»w  at  the  time  by  several  nu'Uibers. 

It  has  bi-en  Ntat»Ml  that  the  Joint  r«*solution  a]»provetl  March  .3,  I'SCi),  was  a  com- 
promise b«'tw»MMi  tlie  navigation  :iiid  bridge!  inten-sts :  and  so  it  undou]>te<lly  was  ii\ 
regard  to  h-ngth  of  span.  The  na\igatitm  interots  had  Ihm'u  striving  to  seiMirc  r»iM»- 
foot  sp:ins  ilI^t^ad  i»t*  :50n,  and  the  coni|)romise  was  i»n  4(i*»  f»'»'t  for  the  main  span.  Rep- 
resentatives J.  K.  MoorlM-ad,  lienjamin  Ilggleston.  and  S.  F.  Cary,  who  voted  for  the  joint 
rest)lntion,  statt»  tli;it  it  w.i?^  witli  the  express  lunlerstanding  that  the  bridge  was  not 
tobi'  ot'  h  >s  hei;;lit  llian  the  exist  in:;  sn>prnsion  l)ii«igi',  or  not  le>s  than  4(i  feet  abovo 
liiglu'-r  wait-v.  It  i«^  most  ;:nioniir.aTi-  tliat  thi'i  uudersiaiiiling  was  not  made  a  part 
of  the  re<nlinion  itsrlt".  IJiit  tin*  net^hcj  of  ili.'  brid<rr  com]ianies  at  Steubcnvilb^ 
Jiellaire.  and  r;ul;«-i«.biH«^h,  t«»hnilil  l.«\v  liridg<-«i,  nnili-r  the  act  of.Tuly  14,  br^^ri,  caused 
this  |n-4»vi>ion  of  this  a't  tor  a  low  hrid;;e  (o  Ix*  »>veili.).il-.ed.  The  provision  for  a  high 
biitl;^r  HiMh'i'  tills  i.iw  woiild  lia\e  hi  iii  sat  isfaiiiMV.  These  faets  s!»ow  that  the  eoni- 
priiHiix'.  as  u'.idi  i-tnod  l»y  tl'o-e  \\h;)niadi-  it.  has  not  br(  n  c<»m]died  with  in  buildiu:; 
tin-  l»ii<l.n-  jit  ("in"  ini:n(i  »»n  tin*  diaA\ -hiid:^*'  i»laii.a:id  that  it  lacks  the  essential  ipial- 
ity  ot"  a  ti»nn»iiin:i«-  in  not  Ininic  undiisioiMl  in  the  s;ini«-  srii^i^  by  those  who  are.  siid 
to  l;;ivi-  ;n;id«  it;  ;tnd  ii  -nii-  it  e:innoi  be  made  a  r«"ason  for  Congn'ss  refraining  from 
e\i'iii>ing  till'  vr^iivi'il  il^l.t  t<»  1  jiiMjii'l  tin*  niodiiication  of  the  bridge  irstdf.  Th»' 
tiovri  liini-iit  «<f  till'  I'niti  il  StaTi<  i^  tlii- r'.isti»di;in  of  the  piibiie.  ri  if  hts  on  these  great 
navi^^:lllle  sirta::i<:  :iMd  thoui^h  ]t:irri. -^  int.:««'ted  in  spt-eial  bram.dies  of  trade  may 
eonseni  to  critnin  drsigns  of  hiid;^!  -i,  r!.«'  <iov«  rnuient  aioue,  eomprelieiiding  all  inter- 
ist<.  shonhl  he  the  linal jnili;:e  in  >ni'li  mailers. 

It  is  ]Hi»per  to  .>tate  lu-n-  in  le^^anl  to  hmg  spans  of  -{{}[)  iW{  and  ujiwanl,  that  they 
art'  not  inipriictieahh'  at  reaMUiable  ♦■xpi-n^*',  antl  that  wln'U  proi)erly  ]>roportiouei}, 
they  are  nuieli  more  stahh*  and  safe  Tlian  siiiailrr  span>.  luM-anse  their  own  weight  is 
so  great  in  )»roi)orti«»n  lo  rlie  moving  load  that  the  latter  (  hanges  the  permanent  »train 
but  little.  High  pieis  proportionally  widen»-d  and  leuifthened  are  just  as  ti nil  as  low 
ones,  anil  the  greatest  ])rrssurethe  sione  has  to  sustain  is  not  one-t*!nth  of  its  enishiug 
load.  Tho-ie  who  wish  to  see  thesi'  points  ilhistrat»"d  can  do  so  by  visiting  Louisville 
and  examining  tlii'  biiilge  built  at  that  jilace  aeross  the  Ohio — an  admirable  structure 
that  oveicome**  every  ohjettion  that  <an  l»e  maile  against  a  high  bridge. 

A  di'tJiilctl  descriinion  of  the  X«'\vi)ort  and  Cincinnati  bridg»*  as  it  is  *•  in  process  of 
f'pMtion'  is  irivi-n  further  <ni.  Frotu  this  it  will  hr  seen  the  bridge  is  to  b<j  71A  feet  in 
the  elear  aliove  low  water,  and  l>  f»et  above  highest  \\ater  at  the  main  channel  span. 
'I*hi«  s]>an  i^  |oo  feet  bi'tween  the  ]>iers.  Tiie  ]iiers,  however,  are  not  jiarallel  with  the 
current,  hm  niaki'  an  angh- f»f  1*J  with  it.  Tin'  jir.jctical  elVcct  of  tliis  want  of  j>ar- 
allelism  is  to  udmr  the  wi«lt]i  of  the  si)an  to  ol'U  feet,  which  is  h;ss  than  the  law 
refill  ires. 

'i'h«' I'oundal  ions  of  the  piers  an*  not  l.iid  deep  «Miough  in  the  bed  of  the  river,  and 
will  re<|n'.ie  protrM'tion:  and  uidt'^s  this  is  done  with  i-ant  and  at  considerable  expense, 
there  v.  ill  Iw  a  still  furtlu-r  ndmtion  ot'  the  channel-way.  Our  examination  was  made 
wh«-n  ihr  livi-r  was  «»  feet  abovf  !h<-  lowi-.-^t  sta«i«*.  It  is]>robal»le  that  the  course  <if  the 
current  is  not  materially  <liifevent  U\  other  stages,  and  therefore  we  have  to  report  that 
the  piers  avi*  not  parailrl  with  tin-  «  nrrt>nt.  as  tlii-  law  requires. 

This  angh'.  whieh  th»'  piri>,  mak<*  with  the  current,  is  occasiiuied  by  the  line  of  the 
bridge  bein;,^  taki'Ti  so  as  to  aeconimodate  the  railroatl  a]>proach«'S  from  the  J^iltle  Miami 
depot.  On  this  aeroimt.  tin*,  tin  r«'  is  a  eurve  with  a  lailius  of  0(>l*  f-et  *m  the  bridge, 
oyer  two  span>  of  [H\  ieel  enli,  o!i  tlif  Cineinnati  si<le.  This  curve  c«impelleil  the  use 
of  t'.irse  t\No  >iiort  spans,  \n  hri"«'  othi'rwi'i*'  a  sifi;;li*  span  wouM  have  been  better.  The 
ctist  ol' tlie  biid|ne.  v, as  thU'  ineri'a-^ed.  and  the  tlow  oi'  the  river  at  high  water  was 
ohstruettd. 

I  nder  tlie  law  one  t>f  thr  s^.)aMs.  r.ext  tii"  main  s[»an.  must  give  a  clear  opening  of 
'J'^n  tri-t,  and  as  the  enrve  spul.'-n  oi"  above  uould  not  allow  of  its  being  jdaced  on  the 
Cineinnati  Md«',  it  was  ]dae;'d  on  tlie  Newpor|^  side  of  the  nuiin  span.  Although  this 
main  span  isovt-r  thetli  ejMst  water,  U  is  said  that  The  main  tlow  at  high  water  is  some- 
what on  the  Newport  sid«'  of  it,  and  il  would  have  been  better  to  have  jdaced  the  y'iO- 
fooi  s]>an  on  the  (.'int-innati  side,  and  the  4(Mi-f,.»ot  spaa  *JU()  feet  nearer  the  Newport 
side.  The  pi»siti(»n  of  this  main  span  is  not  in  violatitui  of  the  law,  but  its  locatiou 
i.ii;;ht  have  l».-en  mad<^  -onm -h  Vittcr  f  .v  -.lavi-atiiui.  that  this  fact  alone  demonstratos 
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tiie  importauce  of  having  au  oMcer  of  tho  Governmeut  to  3ux)eryi8e  the  location  of 
bridges. 

At  the  draw-span  both  of  the  rest-piers  are  at  ri^ht-angles  with  the  bridge,  and 
make  an  angle  of  12^  with  the  current.  The  pivot-pier  and  its  protectioD,  however, 
are  built  parallel  with  the  current,  and  uot  parallel  with  the  adjoiniDg  piers.  This 
preseuts  a  very  dangerous  appearance  to  the  navigator,  although  the  mathematical 
decrease  in  the  width  of  the  opening,  measured  at  right-angles  with  the  current,  is  less 
than  a  foot.  The  width  is  about  100  feet,  and  is  not  enough  for  any  place  on  the  Ohio 
River.  On  the  Mississippi  River,  all  bridges  built  under  the  existing  laws  of  the  United 
States  are  required  to  have  two  draw-openings  of  at  least  160  feet  each. 

The  piers  of  the  New^iort  and  Cincinnati  bridge  occupy  about  12^  per  cent,  of  the 
ordinary  high-water  section  of  the  river,  and  probably  increase  the  higu- water  velocity 
of  the  current  at  that  rate. 

For  further  details  of  the  piers  and  approaches,  and  their  cost,  see  the  chapter  on 
this  subject.    The  gross  cost  of  these,  according  to  our  estimate,  is  $417,151. 

The  description  of  the  superstructure  of  the  main  bridge  and  its  cost  are  given  in  a 
special  chapter.  The  entire  length  of  the  bridge,  between  the  shore  abutments,  is 
1 .781^  feet.  The  bridge,  as  now  arranged  for  the  railroad,  is  a  '^  through-bridge,''  giving 
13  feet  in  the  clear  between  the  trusses.  Out-side  of  the  trusses,  and  supported  by  floor 
beams  suspended  from  the  ends  of  the  posts,  are  narrow  wagon-ways,  6  feet  wide,  with 
liidewalks  2|  feet  wide.  The  situation  of  these  wagon-ways  is  not  good,  on  account 
of  the  liability  of  horses  becoming  frightened  at  the  locomotives.  The  width  of  the 
bridge  over  all  is  38|  feet.  The  draw-span  is  to  be  turned  on  its  pivot  by  machinery, 
to  be  'yrorked  by  men  or  by  steam.  There  is  one  truss  at  present  erected,  of  202i-foot 
span,  which  is  about  27  feet  in  height.  We  have  not  been  furnished  with  the  height 
proposed  for  the  400-foot  span.  It  probably  cannot  be  less  than  40  feet.  The  super- 
structure is  uncommonly  high  and  wide  for  the  width  of  base  ou  which  it  stands, 
which  does  not  conduce  to  it«  stability. 

The  gross  cost  of  the  superstructure  of  the  bridge  over  the  river,  according  to  our 
estimate,  is  $375,500.  This  makes  the  total,  cost  of  the  bridge,  as  now  being  con- 
structed, $792,651. 

In  the  foregoing  we  have  not  included  the  cost  of  land  purchased.  But  little  of  this 
is  so  occupied  by  the  bridge  as  not  to  be  available  for  other  ^lurposes,  and  the  increased 
value  of  the  property  maS:es  this  probably  a  source  of  proht  rather  than  expense.  It 
may  be  proper  to  increase  the  estimate  by  the  interest  on  about  one-third  of  the  total 
cost  for  the  space  of  one  year  and  a  half  at  7  per  cent.,  w^hich  would  be  about  $27,743. 
This  covers  the  expense  of  carrying  the  money  expended  on  the  work  before  it 
becomes  productive.  The  bridge,  when  finished  on  present  design,  would  tlien  have 
absorbed  a  capital  of  $820,394,  ^1  told. 

The  effect  of  the  bridge  upon  navigation  is  discussed  in  detail  in  a  separate  chapter, 
and  it  is  evident  from  the  considerations  there  presented  that  the  bridge,  as  in  process 
of  erection,  requires  modification  and  alteration.  We  think  the  main  span  should  be 
raised  28^  feet  higher  than  it  is  now  designed,  thus  giving  a  clear  headway  of  100  feet 
above  lowest  water,  and  37^  feet  above  highest  water.  Even  this  headway  is  not 
quite  equal  to  that  of  the  suspension  bridge,  which  is  103  feet  above  lowest  water. 
We  would  keep  the  main  400-foot  span  as  a  ^^  through-bridge,''  and  raise  all  the  other 
spans  so  as  to  make  them  '^  deck-bndges  "  for  the  railroad  track.  This  will  lengthen 
the  railroad  approaches  so  as  to  make  them  2,350  feet  long  on  the  Newport  side,  and 
3,(^  feet  long  on.the  Cincinnati  side,  measuring  from  the  abutments  next  to  the  river. 

We  have  preserved  the  alignment  as  it  was  before,  so  that  there  are  no  rights  of 
property  to  acquire,  and  the  streets  are  nowhere  much  more  obstructed  than  at  pres- 
ent, while  Eggleston  avenue,  in  Cincinnati,  now  closed  by  the  existing  railroad  ap- 
proaches, is  opened.  We  have  adopted  as  a  maximum  grade  for  the  approaches  66  feet 
per  mile  on  tangents,  for  the  reason  that  the  railroad  connecting  the  bridge  with  the 
Short-line  Railroad  to  Louisville  has  a  grade  of  60  feet  i)er  mile  on  a  6°  curve,  which 
is  considered  equivalent  to  69  feet  per  mile  on  a  tangent.  Any  train  that  can  pass 
over  this  road  can  cross  the  bridge  w^ithout  assistance. 

As  Cincinnati  is  a  principal  station  where  trains  are  made  up  and  switch-engines  are 
constantly  at  hand,  plenty  of  auxiliary  power  will  always  be  available  in  case  the 
bridge  shonld  hereafter  be  made  to  connect  roads  with  easier  ruling  grades.  Had  we 
relied  on  this  fact,  we  might  have  recommended  grades  on  the  bridge  approaches  of  90 
feet,  or  even  of  116  feet,  per  mile,  and  thereby  have  considerably  (Bminished  the  cost 
of  construction,  but  to  avoid  getting  into  a  discussion  on  this  point,  we  have  taken  the 
same  ruling  grade  that  already  controls  the  roads  connected,  against  which  there  can 
be  no  objection.  The  grades  on  the  Louisville  bridge  un  to  the  channel-spans  are  78 
feet  per  mile.  Ou  the  curves  of  the  Cincinnati  approacli  to  this  bridge  we  have  re- 
ducea  the  grade  a  foot  and  a  half  per  mile  for  each  degree  of  curvature.  On  the  New- 
port side  the  approach  is  on  a  ^prade  of  only  30  feet  per  mile,  except  for  537  feet,  in 
which  it  has  a  grade  of  66  feet  per  mile,  the  lesser  grade  being  made  thus  easy  on 
account  of  the  necessity  of  crossing  Jcfierson  street  at  a  snflBcieut  elevation  to  leave 
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there  a  headway  of  12  feet  for  the  street  travel.  A  jjreat  rednction  of  curvature  and 
grade  could  be  inndc  on  the  Cincinnati  side  by  a  slight  change  in  location,  but  we  have 
not  done  thin,  because  we  wished  to  avoid  questions  of  purchase  of  property.  The 
company,  when  raising  tlie  bridge,  can  make  such  changes  in  this  respect  as  may  be 
most  advantageous  to  themselves. 

According  to  the  design  upon  which  the  bridge  is  building,  the  railroad  track  gets 
down  to  the  grade  of  the  Little  Miami  Railroad  near  the  deiK>t  grounds.  In  the  pro- 
posed moilififation  the  track  at  that  point  will  be  about  35  feet  above  the  present  one 
at  the  depot,  but  by  building  a  new  passenger  depot  with  one  front  of  it  on  Pearl 
street,  the  floor  would  be  placed  on  a  level  with  the  track.  The  building  of  this  depot 
will  be  supplying  a  want  of  the  road,  and  is  not  properly  chargeable  to  tne  bridge. 

It  only  remains  to  be  added  that  we  have  calculated  the  weight  which  the  piers  will 
have  to  stand,  when  raised,  and  find  that  it  will  not  be  one-tenth  of  the  load  required 
to  crush  the  pm>rest  stones  employed  in  constructing  them. 

Our  estimate  of  the  amount  of  money  required  to  make  the  proposed  change  is 
1288,695;  the  details  are  given  further  on.  If  the  change  should  be  delayed  till  the 
400-foot  span  is  (erected,  the  cost  would  be  somewhat  increased.  The  bridge,  when 
remodelecf,  will  then  have  cost,  all  told,  §1,109,089. 

Had  th(;  high  plan  been  adopted  at  first,  the  cost  of  the  pivot-pier  and  all  its  ap- 
purtenances, the  cost  of  part  of  the  brick-work  in  the  railroad  apx)roaches,  the  cost  of 
the  wooden  trestle-work  between  Front  street  and  Eggleton  avenue,  which  we  replace 
with  iron  trestlos,  and  piers,  and  bridge,  and,  finally,  the  extra  cost  of  raising  the  piers 
and  trusses  from  one  jilan  to  the  other,  would  have  been  siived.  Taken  all  together 
the  amount  of  monev  in  this  last  estimate  that  might  have  been  saved  is  About 
^132,000,  so  that  the  high  bridge,  if  built  at  first,  would  have  cost  $977,089. 

It  cannot  be  claimed,  however,  that  §1,109,089  is  too  much  money  to  put  in  a  bridge 
across  the  Ohio  KiviT.  Tlie  Huspension-bridge  cost  more  than  this,  and  so  did  the 
bridge  at  Louisville. 

The  work  is  j)rogresKing  rapidly,  and  it  would  be  safe  to  conclude  that,  before  any 
action  can  be  had  by  Congress,  all  the  snbstnicturc  will  be  finished,  and  the  snx»er- 
8tructiu"ti  of  three  or  four  of  the  minor  8i)ans  erected.  The  400-foot  span,  however,  can- 
not be  finished,  nor  can  the  draw-span  and  the  others,  if  erected  subsequently,  be 
raised  without  increased  expense  beyond  what  we  have  estimated  for.  The  proper 
protection  to  the  foundation  of  the  piers,  for  which  we  liave  allowed  in  our  estimate  of 
the  cost,  remains  to  be  made. 

It  seems  called  for,  even  in  this  special  report,  that  wo  should  give  our  opinion  as  to 
the  kind  of  general  legislation  that  should  be  had  in  regard  to  bridges  across  the 
Ohio  River.  The  demand  for  these  bridges  is  increasing,  and  Congress,  for  its  own 
protection,  ought  now  to  finally  dispose  of  the  subject  iu  such  a  way  that  the  river 
interests  should  no  longer  bo  threatend  with  destruction,  and  that  bridge  companies 
might  no  longer  hope  for  special  favors,  but  bo  compelled  to  work  on  a  well-understood 
and  digested  plan.  The  capabilities  of  engineering  and  the  resources  of  the  railroad 
corporations  are  ample  to  meet  any  just  requirements  of  navigation. 

It  is  not  uncommon  to  hear  the  navigation  of  the  Ohio  disparaged ;  to  hear  repeated 
the  false  assertion  that  the  river  is  dry  one-half  of  the  year,  and  frozen  up  the  other 
half;  and  to  be  told  that  the  interest  at  most  is  a  local  one. 

In  another  part  of  this  report  is  given  a  condensation  of  the  official  record  of  the 
river  at  Cincinnati  for  the  last  twelve  years,  which  shows  the  average  condition  for 
each  month.  From  this  it  can  bo  seen  that  for  three  hundred  and  twenty-six  days  in 
each  year  the  river  is  at  least  5  feet  above  low-water ;  for  two  hundred  and  fifty-three 
days,  at  least  10  feet  above ;  and  for  one  hundred  and  ninety-one  days,  at  least  15  feet 
above.  This  rei)resents  the  condition  of  the  river  from  as  high  up  as  Portsmouth,  at 
the  mouth  of  the  Sciota  River,  down  to  Louisville.  On  this  part  of  the  river  vessels  are 
almost  constantly  running  that  are  300  feet  lon^,  and  each  one  carries  on  an  ayerage 
150  tons  ]»er  day,  or  4,500  tons  per  month.  This  is  enough  to  show  the  capacity  of  tne 
river,  in  the  space  considered,  without  takinp^  into  account  the  business  of  the  coal 
and  other  bar^^es  moved  by  tugs.  The  statistics  of  commerce  show  the  river  business 
to  be  greatly  increasing.  Tlie  same  advances  which  are  seen  in  other  great  lines  of 
transportation  are  seen  here.  Vessels  are  being  built  of  increasing  size  and  value,  and 
the  Government  is  removing  great  obstnictions  which  have  hitherto  retarded  devel- 
opment. One  c-an  see  the  growth  of  the  nation  iu  contemplating  our  great  river  com- 
merce as  plainly  exhibited  as  it  is  on  our  great  inland  lakes,  in  our  coastin^j  trade,  or 
even  in  the  railroad  lines  themselves,  and  no  American  can  see  it  without  being  proud 
of  it. 

The  interest  is  anything  but  a  local  one,  and  while  the  bridge  itself  may  be  regarded 
as  local,  the  principles  involved  in  allowing  it  to  be  placea  across  a  great  naviga- 
ble highway  apply  to  every  navigable  stream  in  the  country,  and  are  worthy  of  Sie 
eonsi^ration  of  every  man  having  a  voice  in  the  matter. 

We  think,  if  Congress  should  compel  the  alteration  of  the  Newport  and  Cincinnati 
bridge,  as  we  recommend,  and  should  repeal  or  modify  the  joint  resolution  approved 
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April  7, 1869,  authoriziDg  a  bridge  at  Paducah,  that  this  action  would  be  acceptable  to 
aU  the  river  interests.  ^  Then  let  a  general  law  be  passed  that  hereafter  all  bridges  to 
be  built  across  the  Ohio  River  shall  have  at  least  one  span  giving  a  clear  opening  400 
feet  wide,  measured  at  right  angles  to  the  stream,  as  near  as  practicable,  and  that  the 
headway  under  this  spsin  shall  not' be  less  than  100  feet  from  lowest  water  nor  less  than 
40  feet  from  highest  water.  These  two  requirements  about  the  height  make  the  pro- 
vision apply  to  all  places.  Where  the  river  oscillates  less  than  60  feet  between  low  and 
high  water,  40  feet  above  high  water  is  not  enough,  as  it  does  not  furnish  sufiicient 
headway  for  long-continued  intermediate  stages  of  the  water. 

In  addition  to  the  above  requirements,  all  bridges  below  Cincinnati  should  have  a 
draw-span,  giving  a  clear  passage-way,  160  feet  wide,  placed  so  as  to  be  available  in 
the  highest  stages  of  the  river  for  the  use  of  the  large  packet-steamers  that  cannot  at 
that  time  pass  under  the  bridge.  I'his  may  be  an  important  provision  in  case  of  a 
war  requiring  the  transportation  of  large  numbers  of  troops  along  the  river. 

Tl!?re  is  already  a  draw  in  the  Louisville  bridge,  half  of  which  is  over  the  canal, 
that  will  soon  be  made  available  for  the  river  by  altering  a  part  of  the  canal-bank. 
We  think  it  would  have  been  advisable  to  have  had  draws  in  all  the  bridges  above 
Cincinnati,  but  there  are  so  many  bridges  already  built  there  without  them  that  it  is 
too  late  to  consider  the  subject. 

It  is  further  of  the  greatest  importauce  that  the  law  should  specify  some  branch  of 
the  Government  to  su[>ervise  its  execution.  Special  cases  will  arise  at  each  locality 
that  can  hardly  be  foreseen  and  provided  for  in  a  general  law.  It  is  believed,  however, 
that  a  general  law  can  be  passed  that  will  sufficiently  meet  all  cases  without  imposing 
any  additional  expense  or  delay  upon  bridge  companies  if  its  operations  be  put  under 
the  direction  of  some  Government  engineer. 

The  bridge  companies  have  not  generally  shown  a  desire  to  have  the  advice  of  the 
Government  officers  in  charge  of  the  river  improvements.  These  officers  have  in  no 
case  been  consulted,  though  their  advice,  before  commencing,  would  have  cost  nothiag, 
and  would  greatly  have  strengthened  the  position  of  the  bridge  company. 

Where  bridge  interests  have  needlessly  obstructed  navigation,  they  are  without  ex- 
cuse, and  in  correcting  their  mistakes  there  need  be  felt  no  apprehension  of  trespass- 
ing npon  vested  rights,  as  these  rights  were  made  conditional  upon  not  obstructing  nav- 
igation. 

The  following  documents  and  maps  accompany  this  report : 

The  acts  of  Congress  under  which  this  bridge  is  being  built. 

Map  showing  the  location  of  the  bridge  in  reference  to  the  citios'of  Newport  and 
Cincinnati,  with  recorded  current  observatiofis  and  soundings.  Also,  on  the  same  sheet, 
a  map  of  eight  miles  of  the  river,  showing  its  corvature  above  and  below  Cincinnati. 

Four  photographs  of  the  bridge,  taken  on  the  26th  and  27th  of  November,  showing 
its  condition  at  that  time. 
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ItKING  liUILT. 

This  bridge  has  been  designed  under  the  law  approved  July  14,  1862,  authorizing 
the  building  of  bridges  over  the  Ohio  River,  above  the  mouth  of  the  Big  8andy  River, 
luodified  by  the  joint  resolution  approved  March  3,  1869,  and  under  tbe  alternative 
that  permits  of  a  bridge  being  built  here  with  a  span  of  400  feet  over  the  main  navi- 

gable  channel,  with  one  of  the  ac^oining  spans,  giving  a  clear  opening  of  220  feet  at  a 
eig[ht  of  70  feet  above  low  water,  provided  a  draw  is  made  at  an  accessible  and 
navigable  point,  giving  two  clear  openings  of  100  feet  each ;  and  provided  that  the 
piera  are  parallel  with  the  stream  as  near  as  practicable.  There  is  no  reason  given  in 
the  debates  in  Congress  for  adopting  this  height  of  70  feet  above  low  water,  nor  for 
the  width  of  draw  of  100  feet.  The  chief  river  interests  that  opposed  the  original  bill 
for  erecting  the  Steubenville  bridge,  which  proposed  only  sxians  of  200  feet,  were  those 
of  the  coAlboats  and  raftii;  but  Mr.  Willey,  United  States  Senator  from  Virginia,  and 
Mr.  Wilkinson,  United  States  Senator  from  Minnesota,  protested  then  that  the  draw 
was  inadequate  for  steamboats.  The  raft  and  coal-boat  interests  were  most  earnest  in 
«lemanding  a  wide  channel-span,  but  finally  consented,  through  Senator  Cowan,  to  a 
span  of  300  feet.  In  the  bill,  as  finally  passed,  the  bridge-builders  were  allowed  the 
option  of  bnilding  without  a  draw,  provided  that  they  raised  the  bottom  chord  of  the 
300-foot  span  to  90  feet  al)ove  low  water,  and  to  40  feet  above  high  water,  which  thus 
made  the  law  for  the  high  bridge  accommo<late  places  where  the  range  from  high  to 
low  water  differed  from  that  at  Steubenville.  But,  singularly  euough,  there  was  no 
anch  provision  with  regard  to  the  alternative  of  the  draw-bridge  plan.  On  the  latter 
plan  the  bridge  was  required  to  be  but  70  feet  above  low  water,  but  no  provision  was 
made  in  regard  to  the  height  above  Iiigh  water.  The  river  rises  at  Steubenville  from 
low  water  to  highest  water,  45  feet;  consequently  the  draw-bridge  plan,  if  adopted 
there,  would  have  been  25  feet  above  high  water.  The  rise  from  low  to  highest  water 
at  Cincinnati  is  62|  feet,  so  that  the  bridge,  which  is  there  71^  feet  above  low  water. 
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Ih  only  9  ftM't  above  tlio  hi^lnrst  water,  which  in  barely  enough  for  ita  own  safoty. 
The  luet  that  tho  original  art  was  limited  to  the  Ohio  Kiver  above  the  Big  Sandy, 
shown  that  its  enactoi*s  never  eonteni])lated  its  being  ajiplied'to  ^>oints  below.  The 
debateH  in  full  will  be  found  in  parts  three  i^nd  four  of  the  Congressional  Globe,  second 
session  of  tho  Thirtv-seventh  Congress,  pages  2230,  2247,  2419,  2539,  2850,  3050,  3111, 
3112,  3113,  3114,  3115;  3195,  3197,  3210. 

Tlie  Steubenville  Bridge  Conijiany  accei)t<?d  the  alternative  in  the  law  which  required 
the  bridge,  if  without  a  draw,  to  be  90  feet  above  low  water.  This  settled  the  long- 
contested  point  of  ability  to  buihl  railroad  bridges  with  300-foot  spans.  Incidentally 
it  may  be  here  said  of  this  bridg(>,  that  it  violateH  the  re<piirements  of  the  law  in  not 
having  its  piers  parallel  with  the  current  as  near  as  practicable;  and,  moreover,  the 
defective  foundations  have  coiii))elled  the  use  of  riprap  around  the  piers,  so  as  to 
occupy  about  40  feet  of  the  space  the  law  retpiired  to  be  left  unobstructed.  (See  report 
of  Senate  Committee  on  P(»st-0tlice8  and  Tost-Koads,  No.  166,  second  session,  Fortieth 
Congress,  p.iges  5,  11,  and  12.) 

The  bridging  of  the  Ohio  Kiver  was  again  introduced  into  Congress  by  House  bill 
No.  3^4,  second  session,  Fortieth  Congress,  (Congressional  Globe,  page  473.)  A  substi- 
tute to  it  was  ])asscHl  through  tho  House  Februar>'  27,  ItiGS,  after  considerable  debate. 
(See  pages  1471,  1472,  1473.)  This  substitute  authorize<l  the  building  of  a  bridge  at 
Paducah,  under  the  provisions  of  the  act  approved  July  25,  1860,  for  bridging  the  Mis- 
sissippi Kiver.  On  the  sjimc  day  tiie  House  passed  House  bill  No.  755.  (See  Con- 
gressional Globe,  page  1473. )  The  bill,  im  iirst  introduced,  extended  the  privileges  of  tho 
act  a]>proved  July  14,  1S62,  down  as  far  as  the  mouth  of  the  Licking  River,  so  as  to 
include  the  Newport  and  Cincinnati  bridge;  but,  as  tiually  ]>assed,  it  was  so  amended 
that  the  bridge  was  re(iuired,  if  a  high  l)ridge,  to  be  not  less  than  50  feet  from  the  bot- 
tom chonl  to  the  level  of  high  water,  with  a  clear  span  of  250  feet ;  and,  if  a  low 
bridge,  it  was  to  have  a  ])ivot-<lraw  giving  two  clear  openings  of  160  feet  each,  so  that 
its  provisions  were  lu^arly  the  s;inie  as  the  bill  for  the  bridge  at  Paducah,  and  for  that 
at  Quincy,  Illinois,  and  at  other  ]>ointson  the  Mississip]>i  Kiver. 

On  the  22d  of  June,  l^i^W,  Mr.  G.  B.  Kauni,  member  from  Illinois,  introduced  a  joint 
resolution.  No.  305,  (see  (ilobe,  })age  3364,)  providing  that  hereafter  all  bridges  build- 
ing or  to  bo  built  over  the  Ohio  should  have  one  span,  giving  an  unobstructed  width 
of  500  feet,  and  that  the  bottom  chord  should  not  be  less  than  50  feet  above  high  water. 
This  came  up  again  in  the  order  of  business  on  July  6,  (Globe,  page  3760,)  and  was 
amended  so  as  not  to  apply  to  the  bridge  at  Louisville.  In  this  shape  it  passed  the 
House.        • 

House  bill  No.  *,W4  was  referred  to  Senrfte  Committee  on  Post-Offices  and  Post-Roads, 
March  4,  1868,  (Globe,  page  1()58  ;)  reported  back  with  amendment,  page  1863  ;  motioQ 
made  by  Mr.  Norton  to  recommit,  page  2509;  discussed,  pages  2545,  2546,  2547,  S548 ; 
recommitted,  page  2548;  reconsidered  and  discussed,  pages  2556,  2557,  2558,  2559. 
Many  interesting  fact^  relatin/t^  to  navigation,  especially  in  regard  to  size  of  barges, 
coal-t4>ws,  «&c.,  were  x>roduc<;d  in  these  last  discussions.  House  bill  No.  384,  also  No. 
725,  and  several  memorials  on  the  subject  of  bridging  the  Ohio,  were  referred  to 
the  Committee  on  Post-Otficeji  and  Post-Roads  in  tho  Senate.  This  Senate  Committee, 
cm  May  25,  (Congressional  Globe,  page  2159,)  made  their  rei>ort  (Globe,  page  4093)  on 
the  16th  of  July,  1868.  It  is  No.  ItW,  second  session.  Fortieth  Congress.  It  was  accom- 
]>anied  l>y  a  general  bill.  No.  622,  for  bridging  the  Ohio  River.  This  bill  at  first  did  not 
lix  the  width  of  great45st  span  required.  It  was  recommitted  July  17,  (Globe,  page 
4145,)  and  reported  back  on  the  same  dav,  (Globe,  page  4146.) 

As  tinally  reported  by  the  conmiittei>,  it  required  one  span,  giving  a  headway  of  40 
feet  above  high  water,  and  500  feet  clear  width  of  passage-way. 

The  committee  report,  No.  168,  is  quite  full  upon  the  sulfjeet  of  bridging  the  Ohio, 
and  pre^'uts  all  the  main  features  of  the  case.  It  makes  an  unimiiortant  error  in  stat- 
ing, on  page  2,  that  the  object  of  House  bill  No.  725  was  to  extend  the  provisions  of 
the  act  of  July  14,  18(52,  down  to  the  mouth  of  the  Licking  Kiver.  This  was  the  effect 
of  the  bill  as  it  was  introduced,  but,  as  passed  in  the  House,  it  was  so  amended  as  to 
make  the  jirovisions  of  the  bill  for  bridging  the  Mississippi,  approved  July  25,  18^, 
applicable  to  the  Ohio,  between  the  mouths  of  the  Big  Sandy  and  I^ickiug  Rivers. 

The  debates  on  the  Senate  bill  No.  622,  as  finally  reporteil  by  the  Committiie  on  Post- 
Ofiices  and  Post-Roads,  are  ftmnd  in  the  Congressional  Globe,  second  session,  Fortieth 
Congress,  pages  4li)9,  4200,  4201,  4202,  4203,  4204,  4267,  4268,  4269,  42-^3,  4284,  4285, 
4286,  4287,  4289,  4290,  4291,  4292. 

The  result  of  the  debate  in  the  Senate  was  t^  pass  a  substitute  for  the  bill  as  first  re- 
ported by  the  committee,  which  directed  that  the  President  should  appoint  a  board  of 
scientific  engineers;  not  more  than  seven  nor  less  than  five  in  number,  who  should  report 
to  the  next  session  of  Congress  the  proper  width  of  spans  in  railroad-bridges  across  the 
Ohio  River,  that  they  mignt  be  adapted  to  the  wants  of  navigation  on  that  river;  and 
that,  until  Congress  should,  by  law,  take  action  upon  said  report,  no  bridge  should  be 
constructed  over  said  river,  &c.  I3ut  this  provision  was  not  to  apply  to  the  bridge 
in  process  of  construction  over  the  Ohio,  at  Louis\ilIe. 
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On  JnJy  25,  Mr.  Hendricks  Kubmitted  to  tlie  S<?natc  another  resolution  to  appoint  a 
board  of  thnie  en^^ineere  to  make  a  Rurvcy  of  the  Oliio  liiver,  where  bridges  wore  pro- 
jectetl,  and  to  report  what  length  of  span  was  nece.ssary  to  meet  the  requirements  of 
navigation  and  of  the  public  interest;  (C^lobe,  page  44G2.)  No  action  waH  taken  on  this 
resolution . 

Senate  bill  No.  €22  was  received  in  the  Ilonsi?  July  22,  (Globe,  page  4:3:W,)  but  no 
action  wan  taken  upon  it  durino;  this  (session. 

In  the  thinl  session  of  the  fortieth  Congress,  Senate  bill  No.  6*22  came  uj)  in  tho 
Honse  on  the  10th  of  December,  and  was  referred  to  the  Committee  on  Heads  and 
Canals.  Considerable  debate  attended  this  action.  (See  Globe,  third  session,  Fortieth 
Congress,  xiagt's  40,  50,  51,  52,  i>'X  54,  55.)  On  December  14,  lr^(>8,  the  House  ])aRsed  a 
resoTntion  authorizing  the  committee  to  examine,  under  oath,  skilled  and  scientific  wit- 


inittee  on  Commerce.  (See  i>age  1715.)  No  further  action  was  tnkeiT,  either  upon 
Senate  bill  No.  622  or  ujion  House  bill  No.  2014,  and  thus  was  presented  the  singular 
spectacle  of  bills  for  tho  same  object  being  ])assed  in  each  House,  under  different  titles, 
and,  in  both  cases,  perishing  in  The  coniniitt^e-rooms. 

In  the  third  session  of  the  Fortieth  Congress,  (Congressional  Globe^  page  1028,)  Fob- 
mary  9,  Mr.  Sherman  introduced  Joint  resolution  No.  219,  giving  assent  to  the  con- 
strnctidn  of  the  Newjmrt  and  Cincinnati  bridge.  At  the  same  time  Mr.  Morton  intro- 
duced joint  resolution  (Senate  report.  No.  220)  to  prevent  the  building  of  any  bridges 
over  the  Ohio  with  a  central  s])an  of  less  than  400  feet.  Both  resolutions  were  referred 
To  the  Committee  on  l*ost-Oflices  and  Post-Koads.  On  February  11,  joint  resolution 
No.  219  was  reported,  amended  so  as  to  re(inire  a  span  of  400  feet,* and  it  was  stated  to 
be  satisfactory  t4>  all  parties.  Mr.  Morton  added  an  amendment  re^serving  the  right  to 
direct  the  necessjiry  mmliiications  and  alterations  of  said  bridge.  The  Senate  then 
l>a9i»ed  it,  (Congressional  Globe,  x>age  10C)S.) 

On  March  2  the  n>solution  was  called  up,  by  unanimous  consent,  by  Mr.  Cary,  and 
passed  without  debate,  (Globe,  page  LSOU.;  It  is  No.  21  of  the  joint  resolutions  which 
passed  Congress  at  tliat  session. 

It  is  elainii'il.  by  those  interested  in  the  navigaticm  of  the  Ohio  River,  and  alsaby 
Representatives  Mo<»rhead,  Eggleston,  and  (^'ary,  who  voted  for  the  bill  giving  assent 
•  to  the  construction  of  the  Newport  and  Cincinnati  bridge,  and  to  whom  was  specially 
intrusted  the  duty  of  preserving  the  free  navjgation  of  the  Ohio  River,  that  it  was  mu- 
tually agreetl  by  all  the  parties  in  intercut  that  the  bridge  should  be  as  high  as  the 
Covington  and  Cincinnati  sus]>ension-bridg<\  viz  :  103  feet  above  low  water.  As  tho 
bridge  companies  at  SteubenviUe,  liellaire,  and  Parkersbiirgh  all  decided  to  bnihl  high 
and  not  draw  bridges,  although  thoy  had  the  option  to  do  either,  the  public  came  to 
reganl  that  part  of  the  law  of  .Tuly  14,  1HG2,  as  a  dead  letter;  and  even  when  revived 
and  extended  t^>  Cincinnati,  where,  it  is  yet  more  inapplicable,  they  did  not  <lream  that, 
in  the  face  of  direct  assertions  to  the  contrary,  rlio  bridge  company  would  adopt  so  ob- 
jectionable an  alternative. 

The  following  statements  from  Kepresentativi-s  Moorhead,  Eggleston,  and  Cary  are 
made  part  of  this  history,  as  also  the  statement  of  the  committee  of  the  iMttsburgh  city 
conncils  and  Coal  Exchange,  who  went  to  see  the  authorities  of  the  Pennsylvania  Cen- 
tral Railroad  Company,  in  Philadelphia,  to  remonstrate  against  the  manner  in  which 
this  bridge  was  being  Imilt.  The  latter  document  shows  that  the  constructors  of  tho 
bridge  acknowledge  that  the  matter  of  raiding  it  presents  no  engineering  dilHculties, 
but  is  merely  a  nuestion  of  cost. 

Statnnatt  of  Jluit.  Jamm  K.  MoorJumf. 

I,  James  K.  Moorhead,  of  Pittsburgh,  Pennsylvania,  do  state  that  I  was  a  member  of 
the  Fortieth  Congress  from  tin?  twenty-second  congressional  district,  Pennsylvania,  and 
took  a  deep  interest  in  the  ([uestion  of  bridging  the  Ohio  River;  that  the  citizens  of 
Pittsburgh  and  othei*s,  intereste<l  in  the  navigatitm  ot'said  river,  did  at  ditferent  times 
send  committees  t(»  Washington  to  rrpn^seiit  the  importance  of  maintaining  the  naviga- 
tion of  said  river  nnim])ainMl  an<l  i)reveiit  obstruetion  to  it  by  bridging  the  same; 
that  during  the  winUrr  of  1h>^  and  1h;1»,  sueh  eominitt<."e  was  there,  composed  of  K.  C. 
Gnij',  Joseph  Walton,  .1.  A.  nia«'kniore,  William  H.  Bniwne,  and  W.  Milnor  Roberts, 
with  whom  I  had  freipienr  confereiKtes  on  tli**  snbjert,  and  I  Iiave  rejid  a  statemi-nt, 
dated  Pittsburgli,  November  4,  l*"^'»,  sigiud  by  tlw  four  liist-naiiied  persoiis,  wiu<'li 
»tatem«*nt  I  attaeli  liereto: 

it  I>i  I  rsurnoii,  A'orvm/wr  4.  l^l/O.  • 

**Wp,  the  undersigned,  hereby  certify  that  wi^  were  a  committee  representing  the 
river  interests  at  Washington  during"  the  session  id"  Congiess,  in  lH(\i*,  and  tliat  our 
business  there  was  to  urge  upon  Congress  tlu'  neees.sity  Ibr  the  pasn^ige  of  a  general 
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law  for  the  brid^iii>;  of  the  Ohio  River,  in  8uch  uiainier  us  to  leave  the  navigation  of 
the  river  B<ifo  and  unobnt  meted.  We  claim  that  all  hridf^ea  shoald  have  a  main  span 
over  the  channel  of  TjOO  feet  in  length,  and  a  height  of  40  f(»et  above  extreme  high 
water.  At  that  time  we  were  awaro  of  the  fact  that  two  bridges,  one  at  Bellaire,  and 
one  at  ParkerHbiirjj^h,  were  in  course  of  construction,  and  that  these  bridges  were  to 
have  main  spans  of  only  '*V)0  feet,  [since  made  3o<)  feet. — Ed.J  and  elevation  of  90  feet 
above  low  water.  -The  Baltimore  and  Ohio  Railroad  Company  had  representatives 
advocating  these  bridges.  W6  met  the  late  Judge  Keadington,  of  Cincinnati,  who 
was  there  representing  the  Newport  and  Cincinnati  Bridge  Company,  and  he  promised 
to  us,  on  behalf  of  that  company,  that  he  would  agree  to  make  that  bridge  400-fbot 
span,  and  as  higli  over  the  channel  as  the  Cincinnati  suspension-bridge,  and  that,  if 
we  would  assent  to  this,  we  should  have  his  influence  and  the  influence  of  his  com- 
pany to  aid  us  in  having  a  general  law  passed  to  this  eflect.  We  were  also  to  secure 
the  influence  of  such  meml>er8  of  Congress  as  wo  could  control  in  favor  of  the  passage 
of  this  law.  Upon  Judge  Ileadington's  repeated  and  solemn  assurances,  we  called  upon 
General  J.  K.*Moorhead,  the  member  from  this  district,  and  requested  him  to  make  no 
objection  to  the  bill  aforesaid.  We  did  thw  only  on  the  solemn  promise  of  Judge  Heading- 
ton  that  the  Xewiwrt  bridge  tcould  be  built  with  a  AOO-foot  spany  and  as  high  as  the  su»peiuimt- 
hridgcy  and  that  the  piers  would  he  so  located  as  to  leave  the  navigation  safe.  Until  recently 
we  were  of  opinion  and  belief  that  this  bridge  was  being  built  according  to  this  agree- 
ment and  understanding  with  Judge  Ueadington.  And  we  further  state  that  the 
ridiculous  proposition  of  a  draw  one  hundred  feet  in  width  was  never  mentioned  or 
referred  to  bv  Judge  Headingtou  or  any  one  else. 

"  RICHARD  C.  GRAY. 

"  JOSEPH  WALTON. 

"  J.  A.  BLACKMORE. 

"  WM.  H.  BROWNE." 

That  I  believe  the  same  to  be  correct  ami  trmj,  and  recollect  distinctly  of  one  or 
more  of  said  committee  infonuing  me  that  they  had  compromised  with  the  brid^ 
company  upon  a  span  of  four  hundred  feet  in  length  across  the  main  channel,  and  m 
other  respects  satisfactory  to  them,  and  they  desirwl  me  to  make  no  opposition  to  the 
resolution  when  it  reached  the  House.  But,  before  the  bill  was  called  up  in  the  House 
by  General  Car>')  I  learned  that  the  act  of  July  14,  18612,  was  made  applicable  to  it; 
and  as  this  act  permitted  the  alternative  of  a  draw,  and  knowing,  as  I  did,  that  a 
bridge  constructed  with  a  draw,  and  in  other  respects  in  compliance  with  that  pro- 
vision of  the  act,  would  be  destnictivc  to  the  interests  of  my  constituents  who  were 
engaged  in  navigating  the  river,  I  determined  to  oppose  it  unless  tliat  part  permitting 
a  draw  was  stricken  out.  I  made  this  known  to  General  Car>',  who  assured  me  there 
was  no  intention  of  constructing  the  bridge  with  a  draw ;  that  the  reference  to  the  act 
of  18()'2  Wiis  to  define  the  height ;  and,  to  give  me  assurance  of  this,  he  introdnced  me 
to  a  gentleman  who  represented  the  interests  of  the  lu-idgo  company.  Judge  Heading- 
ton,  I  believe  it  was,  who  assented  fully  to  what  General  Carj^  had  stated.  I  had  no 
idea  after  that  tliat  a  dniw  was  contemplated  by  any  pereou  until  I  learned  a  few 
weeks  since  that  one  was  actually  being  constructed. 

Upon  the  assurances  given  me,  I  peruiitte<l  the  joint  resolution  to  pass.  It  was 
called  up  on  the  2d  of  if  arch,  l^tJU,  (one  day  before  close  of  the  Fortieth  Congress.) 
An  objecrtion  or  amendment  oft'ered  at  that  time  would  have  been  fatal. 

In  further  testimony  as  to  the  compromise  made  between  the  represent-atives  of  the 
bridge  company  and  the  committee  from  Pittsburgh,  before  referred  to,  I  have  a  letter 
from  Colonel  W.  Milnor  Roberts,  dated  St.  Louis,  November  1,  1j:70,  informing  me  that 
he  was  one  of  the  committee  who  made  the  compromise;  that  they  agreed  to  admit  a 
span  of  400  feet  instead  of  500,  and  were  to  have  the  aid  and  support  of  the  bridge 
company  or  railroad  men  in  estal)lisliing  4(K>  feet  as  the  minimum  for  the  channel-span 
of  all  other  Ohio  River  bridges. 

That  nothing  was  said  about  a  draw  ;  they  all  understoo<l  that  it  was  to  1h»  the  full 
height  contemplated  bv  th«*  law  fur  a  bridge  of  continuous  spans. 

J.  K.  :moorhkad. 

PnTsuriMJii.  XnrvmlH'r  10,  l':*70. 

Statement  of  Jf on.  JieHJamin  Kijfjh-stou. 

I,  Benjamin  Kggle>ton,  do  state  that  I  was  a  member  of  the  Fortieth  Congress,  and 
took  a  diM])  intere^>t  in  the  <[Uestion  of  bridging  the  Ohii»  River  at  and  before  the  reso- 
lution of  constMit  of  Con«j;reh.s  to  the  building  the  Cincinnati  and  Newport  bridge;  that 
I  met  Judge  Ueadington  thrre.  who  was  representing  the  briilge  company,  and  learned 
from  him  that  a  compromise  had  been  elVeeted  satisfactory  to  the  river  interest,  and 
that  it  had  be«»n  agreed  that  tlit?  bri<lge  shonhl  be  built  as  higli  as  the  suspension-bridge 
at  Cin<innati,  with  a  span  400  feet  long  over  the  main  channel.  At  his  request  I  intro- 
duced him  to  the  ]»n)per  connnittee  of  the  House,  who  were  requested  to  report  by  him 
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iu  favor  of  sucb  a  coiui»i*oiiii8e.  I  further  btato  that,  except  for  Biich  statouicut  of  Judffe 
Headiogtou  and  the  belief  iu  bucIi  compromise,  uo  such  resolutiou  of  conseut  could 
have  been  rei>orted  or  passed.  He  fiirther  says  that  he  has.  read  over  the  statement  of 
J^ames  K.  Moorhead,  to  which  this  is  attached,  and  the  statcmcut  of  Richard  C.  Gray 
and  others,  referred  to  therein,  and  ho  believes  that  these  statements  are  true ;  and 
that  the  river  interest  yielded  100  feet  in  the  length  of  the  span  over  the  main  channel 
in  consideration  of  the  agreement  that  the  bridge  should  bo  built  as  high  as  the  sus- 
pension-bridge at  Cincinnati. 

BENJAMIN  EGGLESTON. 

Statement  of  Hon.  S.  F.  Gary. 

I,  Samuel  F.  Gary,  of  Hamilton  County,  Ohio,  stat«  that  I  was  a  member  of  the 
Fortieth  Congress  from  the  second  congressional  district  of  Ohio.  That  I  felt  a  deep 
interest  in  the  subject  of  bridging  the  Ohio  River ;  that  I  was  an  advocate  of  a  500-foot 
span,  and  nothing  less.  I  further  say  that  I  was  not  induced  to  yield  my  opposition 
to  the  proposed  bridge  between  Cincinnati  and  Newport  until  I  was  assured  by  Judge 
Headington,  representing  the  bridge  interest,  and  by  those  representing  the  riyer 
interests,  and  by  telegrams  shown  me  from  Cincinnati  Chamber  of  Commerce,  (or 
officers  thereof,)  that  a  span  of  400  feet  across  the  channel  would  be  satisfactory  to  all 
interests,  provided  the  bridge  was  as  high  as  the  Covington  suspension-bridge.  It 
waa  late  in  the  session,  and  I  feared  that  the  result  of  non-action  by  Congress  might 
be  attended  with  serious  injury  to  the  river  interests,  and  I  supported  the  resolution. 
But  for  the  distinct  understanding  that  the  bridge  was  to  be  as  high  as  the  Covington 
suspension-bridge,  and  that  the  resolution  was  satisfactory  to  all  concerned,  I  do  not 
believe  the  resolution  could  have  been  passed,  and  I  certainly  would  not  have  supported 
it.  I  have  read  the  statement  sipped  by  the  Hon.  J.  K.  Moorhead,  and  the  paper  of 
Richard  C.  Gray  and  others,  therein  referred  to,  and  say  that,  according  to  my  recollec- 
tion, they  are  substantially  correct.  I  further  say  that  the  resolution  of  consent  was 
reported  upon  the  faith  of  a  compromise  being  thus  effected,  by  which  the  bridge  was 
to  be  as  high  as  the  suspension-bridge,  and  of  the  pledge  of  the  bridge  company  repre- 
.scnted,  as  I  understood  oy  Judge  Hcadiugton,  that  the  bridge  should  be  so  built. 

S.  F.  GARY. 

Cincinnati,  December  3, 1870. 

Statement  of  committee  of  Pittsburgh  conncih  and  Coal  Exchange 

The  undersigned  committee,  appointed  by  the  joint  committee  of  the  city  councils 
-and  Coal  Exchange  of  the  city  of  Pittsburgh,  to  confer  with  Colonel  T.  A.  Scott,  vice- 
president  of  tlie  Pennsylvania  Central  Railroad  Company,  iu  relation  to  the  Cincinnati 
and  Newport  bridge,  would  beg  leave  to  report  that  they  met  Colonel  Scott,  and  asked 
him  if  the  bridge  could  not  be  raised  to  the  height  of  100  feet  above  low-water  mark, 
or  to  40  feet  above  high-water  mark.  Colonel  Scott  said  that  he  could  not  answer 
that  question  himself,  but  would  call  in  Mr.  Roberts,  engineer,  who  was  also  vice- 
president  of  the  company.  Mr.  Roberts,  after  some  hesitation,  said  it  could ;  that  the 
method  would  be  to  raise  the  piers  six  feet  higher,  and  to  make  the  roadway  over  the 
top  of  the  tmss  instead  of  the  bottom,  and  raise  the  piers  of  the  channel-span  to  the 
full  height  of  the  truss-work  of  the  other  spans,  and  construct  the  truss-work  of  the 
channel-spaa  so  that  the  road  would  be  on  the  bottom  chord,  and  thereby  connect 
with  the  road  running  over  the  top  of  the  truss-work  of  the  other  spans ;  but  this 
-change  would  cost  considerably  more  nionoy.  Colonel  Scott  said  the  change  could  be 
made,  but  how  would  the  means  be  raised  f  '  The  committee  stated  that  they  did  not 
come  prepared  to  make  propositions,  but  wished  to  hear  from  the  Pennsylvania  Cen- 
tral Railroad  Company.  Colonel  Scott  said  if  the  city  of  Cincinnati  would  subscribe 
to  the  stock  of  the  bridge,  and  issue  city  bonds  for  the  amount  necessary  to  make  the 
change,  the  Pennsylvania  Central  Railroad  Company  would  take  the  bonds  and  furnish 
the  mone^.  One  of  the  committee  suggested  the  method  of  raising  the  money  required, 
by  the  bndge  company  insuing  bonds,  tlie  same  as  they  gave  the  Pennsylvania  Central 
Riulroad  Company.  Colonel  Scott  objected.  It  was  then  suggested  that  they  issue 
aecond-mortgage  bonds.  Colonel  Scott  stated  that  the  only  acceptable  way  to  raise 
the  money  would  be  by  subscription  to  the  stock  of  the  bridge  company. 

In  answer  to  the  question,  how  would  river  crafts  pass  under  the  bridge  in  tlio  high 
water.  Colonel  Seott  said  he  had  no  doubt  that  the  coal  men  would  tind  means  to 
pa»  tlirough ;  sai<l  ha  would  guarantee  that  if  his  friend  Captain  Bigley  had  a  tow  of 
coa'  above  the  bridgo  in  high  water,  he  would  manage  to  get  it  through. 

Ii  answer  to  the  qu»\Htion,  what  object  had  they  iu  view  for  working  night  and  day, 
alsc  on  Sunday,  Colonel  Scott  stated  it  was  to  get  the  piers  above  water ;  that  they 
weie  doing  nothing  that  would  not  be  required  for  a  higher  bridge.  Colonel  Scott 
treated  the  committee  very  kindly,  and  showed  a  disposition  to  do  all  in  his  power  to 
renove  the  pn>sent  objections  tothe  bridge,  provided  the  means  could  be  raised  to 
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make  the  changes  without  exp«?iise  to  the  Pcunsylvania  Central  Railroad  Company, 
and  alfto  stated  that  they  Avoiihl  take  nn  the  matter  at  onee  and  make  the  estimate  of 
the  additional  cost,  andVorre.s]>ond,  without  delav,  with  the  committee. 

SIMPSON  HORNER. 

N.  J.  BIGLEY. 

CHAS.  A.  DRAVO. 

HILL  BURG  WIN. 
OCTOBEU  27,  IJ-TO. 

DKsciiimoN  OF  Tin:  M'nsTiircTrni:  of  tiii:  XEwroiir  and  cin'cixnati  BRiiXrE  axi> 

APrKOAClIKS— EFFKCrs    IFON  TIIK   CUIiKFNTS    OF    THF.     lIIVEi:— CIIAllACTER   OF   THE 
>VUI{K.  AND  ESTIMATE  <»F  FIS  (.O^T. 

As  the  location  of  tlie  lOii-fixit  span  is  the  controlling  feature  in  the  atructure,  80  far 
as  navigation  is  concerned,  we  will  begin  with  it,  and  refer  to  other  governing  features 
as  they  arise  in  the  i>rogress  of  description,  premising  that  the  i>osition  of  the  bridge 
itself  was  drterniined  by  the  desire  to  make  the  least  exi)en8ive  location  for  connect- 
ing two  railroads  im  opposite  sides  of  the  river.  On  the  drawings  of  the  bridge  com- 
pany the  piers  are  nunil»ered  from  the  Ohio  shore,  so  that  pier  No.  1  is  next  to  the 
abutment  on  the  Cincinnati  side,  and  the  others  ai'O  numbered  regularly  across  to  the 
Newport  side.     In  describing  them  we  will  use  the  same  numbers. 

The  pier  on  the  Cincinnati  side  of  the  main  channel  (pier  No.  3)  has  its  center-line 
about  50  feet  south  of  the  low  water  line,  and  in  a  depth  of  2i  feet  at  low  water.  The 
pier  on  the  Newport  side  of  the  ch.anuel  (pier  No.  4)  has  its  center-line  418  feet  from 
that  of  ])ier  No. :»,  in  3^  feet  at  low  water,  and  about  310  feet  from  the  low- water  line 
on  the  Newport  side.  This  location  of  the  400-foot  span  leaves  the  main  low- water 
channel  between  them,  with  a  depth  at  low  water  of  about  6  feet.  No  special  examin- 
ations were  made  by  the  bridge  engineers  to  ascertain  the  depth  to  solid  rock  at  differ- 
ent points,  and  the  pier  locations  were  made  without  regard  to  it,  though  we  have 
reason  to  believe  that  piers  4,  5,  and  0  have  their  foundations  within  2  fe«^t  of  the 
solid  rock.  The  tops  of  the  channel-piers  are  fmished  with  three  courses  of  cut  stone, 
each  projecting  a  little  from  the  course  below,  and  the  three  courses  together  being  4 
feet  thick.  The  upper  snrlace,  which  receives  the  end-posts  of  the  trusses,  is  73  feet 
above  low  water.  The  batter  of  the  piers  begins  below  the  three  top  courses,  where 
the  piers  are  10  feet  wide  nnd  09  feet  above  low  water,  and  extends  do^Ti  to  within 
6  inches  of  low  water.  This  batter  or  slope  of  the  sides  is  the  same  for  all  thepiers, 
and  is  24  upon  1.  At  the  foot  of  each  pier,  i\  inches  above  low  water,  there  is  an  offset  of 
6  inches  on  each  side,  and  a  coni-sc  of  stone  1 J  feet  thick ;  then  another  otiiet  of  6  inches, 
and  another  coni'se  of  stone  of  1|  feet  thickness;  then  another  olfset  of  0- inches,  and  a 
course  of  stone  IJ  tVet  thick ;  and  tinall}*  a  timber  grillage  of  three  courses  of  poplar 
timber,  each  1  foot  thi(rk,  projecting  1}  feet  beyond  the  miusonry.  In  no  case  doe* 
this  timber  foundation  rest  u]>on  the  rock. 

The  width  of  these  piers  (» inches  beh>w  the  low-wjiter  line  is  therefore  17f  feet. 
The  direction  of  the  axis  of  the  bridge  along  which  the  span  of  the  trusses  is  measnrtHl 
is  not,  during  any  stage  at  which  we  have  measurements,  at  right  angles  with  the 
river  current,  and  consequently  the  i>iers,  which  are  at  right  angles  to  the  axis  of  the 
bridge,  are  not  parallel  wi(h  the  current  of  the  river.  The  line  of  direction  of  the 
current  does  not  materially  varj-  from  low  water  uj)  to  a  stage  of  10  feot  above  low 
water,  ami  during  these  stages  the  piei's  are  12^  <mt  of  the  line  prescribed  by  law. 

The  length  up  and  down  stream  of  the  channel-i)iers,  at  their  bases,  is  a^ont  58  feet, 
and  therefore  their  want  of  parallelism  with  the  current  contracts  tlio  water-way 
space  between  them  by  10  feet,  leaving  a  practicable  opening  of  about  3l>0feet. 

The  foundations  of  the  channel-piers  are  vtTv  defective.  The  bottoms  of  the  wooden 
platforms  are  between  4^  and  5  feet  below  low  water,  •while  the  depth  at  low  water 
between  these  piers  is  Ofect  now,  and  i>robably,  owing  to  the  contraction  of  the  water- 
way, this  depth  will  be  much  increased  by  the  scour  of  high  water.  Thea^  founda- 
tions are,  tlu'refore,  apparently  insecure.  At  jiresent  they  are  somewhat  protected  by 
riprai*  and  by  the  coll'er-dams  used  in  their  constructii>n,  which  have  not  yet  been 
removed.  To  secure  them  it  will  ])n)bably  be  necessary  to  greatly  increase'this  rip- 
rap. Tlu'se  foundations  are  similar  t<>  those  at  the  Steubeuville  bridge,  where  th«>- 
riprap  occupies  at  least  40  feet  of  the  channel-way  between  the  piers.  Such  apro- 
tection  here  (and  it  \>onld  be  unsafe  to  make  a  less  ellective  one)  would  reduce  the 
space  betw«'eu  the  channel-]>iers  available  for  navigation  by  not  less  than  40  feet, 
except  at  stages  of  the  river  high  enough  to  submerge  the  riprap  several  feet.  It  is 
I)Ossible,  however,  to  ]uotect  these  i>iers  without  materially  obstructing  the  navigible 
cliannel,  but  it  would  be  somewhat  expensive. 

The  want  fd']>arallelisniof  the  piers  with  the  current  arises  from  the  Cincinnati  end 
of  the  bridge  being  thrown  above  the  Newport  end,  to  facilitate  connection  withthe 
Little  Miami  Kailroad.  The  law  says  '*  the  i)iers  of  said  bridge  shall  be  parallel  \dth 
the  current  of  the  river  as  near  as  practicable."     Some  persons  have  contended  tiat 
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this  meant  as  near  as  practicable  to  suit  the  approaches  to  the  bridge ;  but  obviously 
this  cannot  be  the  case.  The  opening  designated  was  for  the  benetit  of  the  'naviga- 
tion of  the  river,  and  to  admit  any  mipracticability  in  the  approaches  as  govermng 
the  case  might  operate  almost  iud'elinitely  to  the  detriment  of  navigation.  We  can 
imagiue  a  case  ot  a  bridge  crossing  so  obliquely  as  to  reduce  by  one-half  the  space 
practicable  for  navigation.  If  the  site  selected  fur  the  bridge  be  such  that  it  really  is 
impracticable  to  make  the  bridge  at  right  angles  to  the  current,  it  is  obviously  the 
duty  of  the  company  either  to  lengthen  their  spans  so  as  to  secure  the  navigable  width 
that  the  law  requires,  as  wim  done  in  the  case  of  the  Keokuk  bridge,  or  else  to  select 
some  site  where  they  can  comply  with  the  Iji^w.  There  was  no  absolute  necessity  of 
this  bridge  crossing  at  Saratoga  street,  as  better  sites  could  have  been  found  higher 
up  the  river.  The  company  selected  this  site  on  account  of  certain  supposed  pecuniary 
advantages,  and  if  these  advantages  sire  greater  than  the  extra  cost  of  complying  with 
the  law,  they  should  not  complain  at  having  to  do  so.  If  they  are  not,  they  should  go 
elsewhere  to  build  their  bridge. 

The  plain  meaning;  of  "  parallel  as  near  as  practicable''  is  this :  The  currentralmost 
everywhere  in  the  nver  has  different  directions  at  different  stages.  It  is  thus  imprac- 
ticable to  build  piers  that  shall  always  be  parallel  with  the  channel.  Such  a  location 
for  the  piers  must  be  made  as  is  parallel  to  the  average  of  the  directions  of  the  current 
at  1^1  stages,  or  parallel  to  the  current  at  that  stage  of  tlie  river  when  such  condition 
is  most  important  to  navigation.  If  the  variation  in  direction  is  great,  the  bridge 
should  be  built  somewhere  else.  The  effect  of  this  obliquity  of  the  piers  of  the  chan- 
nel-span is  to  make  the  current  set  upon  the  one  on  the  Newport  side,  and,  owin^  to 
the  snape  of  the  bend  in  the  river  above  the  bridge,  this  increases  as  the  river  rises. 
At  low  water  this  span  is  undoubtedly  over  the  main  flowage  of  the  river ;  but,  from  half 
to  full  stage,  at  least  half  the  How  must  be  on  the  Newport  side  of  it. 

The  navigation  interest  therefore  complain,  and  with  reason,  that  the  Newport  chan- 
nel-pier is  practically  in  the  main  navigable  channel. 

Before  discussing  the  height  of  the  channel-span,  it  is  best  to  ffnish  up  with  the  loca- 
tions and  directions  of  the  other  piers,  continuing  toward  the  Newport  side. 

From  the  center-line  of  the  Now^)ort  channel-pier  to  the  center-lino  of  tlya  next  pier 
on  that  side  (No.  5)  is  237  feet,  leaving  a  clear  span  of  220  feet,  and  then  comes  the  draw- 
span.  Some  of  the  river  men  think  that  the  draw-span  would  have  been  better  next 
to  the  channel-span.  But  the  law  approved  July  11, 1862,  provided  that  "one  of  the 
next  adjoining  spans  shall  not  be  less  than  220  feet  in  length,''  and  as  it  was  inconve- 
nient with  the  location  given  the  channel-span  to  make  a  220-foot  span  next  to  it  on  the 
Cincinnati  side,  as  wiU  l)e  seen  when  we  describe  that  side  of  the  bridge,  the  220-foot 
span  was  placed  on  the  Newport  side,  and  the  draw-span  i)ushed  that  much  further 
toward  that  side. 

Pier  No.  5  is  parallel  to  pier  No.  4,  makes  the  same  angle  with  the  current,  has  the 
same  defective  foundations,  reciuiriug  riprap,  and  differs  from  it  only  in  being  2  feet 
narrower  on  top,  and  in  being  made  a  rest-pier  for  the  end  of  the  draw  when  not  open. 

This  drawbridge  differs  materially  from  any  constructed  on  the  western  waters  with 
which  we  are  acquainted,  and  it  is  impossible  to  describe  it  in  a  few  words.  The  law 
re(|uires  that  it  shall  be  constructed  '^  with  spans  of  not  less  than  100  feet  in  length  on 
each  side  of  the  central  or  pivot  pier  of  the  draw."  It  was  designed  at  tirst  to  make  it 
exactly  so,  but  this  span  was  increased  1  foot  each  side  of  the  pivot-pier  from  the  fol- 
lowing cause :  Both  of  the  rest-piers  were  commenced  before  the  pivot-pier.  In  sink- 
ing the  foundations  for  tlie  second  rest-pier,  the  coffer-dam  settled  somewhat  further 
from  the  one  first  built  than  was  intended.  The  pivot-pier  No.  6  was  therefore  placed 
midway  between  these  two  piers,  and  therefore  the  span  on  each  side  of  the  pivot  was 
somewhat  increased.  As  built,  the  centre-lines  of  the  two  rest-piers  (No.  5  and  No.  7} 
are  260  feet  apart,  or  130  feet  from  the  center  of  the  pivot  itself.  The  rest-pier.  No.  7, 
on  the  Newiiort  side  of  the  pivot,  is  built  like  pier  No.  5,  already  described,  and 
parallel  with  it,  making  the  same  angle,  12^,  with  the  current.  The  distance  between 
these  two  piers  at  the  low-water  line  is  260  feet,  diminished  by  16|  feet,  or  243^  feet. 
The  pivot-pier  has  a  circular  horizontal  section,  42^  feet  diameter  at  low  water,  so  that 
the  space  left  each  side  of  it  is  100^  feet  at  the  low-water  line.  Like  the  others,  it  rests 
upon  a  timber  grillage,  and,  like  them  also,  it  will  re([uire  riprap  protection. 

The  protection-pier  or  pivot-guard,  placed  above  the  luvot  to  protect  it  from  ice,  and 
to  make  a  rest  for  the  draw  when  open  for  navigation,  is  not  placed  so  as  to  form  a 
long  pier  at  right  angles  to  the  bri<lge  with  sides  parallel  to  the  other  piers,  but  is 
placed  parallel  to  the  present  direction  of  the  current.  The  consccpience  is  that  the 
upper  end  of  the  rest-pier  on  the  Cincinnati  side  of  the  draw  projects  into  the  draw- 
space  about  7  inches,  and  the  lower  end  of  the  pier  on  the  Newport  side  of  the  draw 
projects  5  inches.  This  not  only  diminishes  the  space,  but  it  presents  to  the  navigator 
a  very  ugly  and  dangerous  uppearauce.  The  end  of  the  ])roteetion-pier  is  placed  about 
185  feet  above  the  pivot,  and  consists  of  a  sawed  timber  crib  filled  with  stone.  It  does 
not  extend  to  the  pivot,  but  stojis  118  feet  from  it,  where  it  forms  a  rest  for  the  draw 
when  open.    The  space  between  this  protection-pier  and  the  pivot  proper  is  occupied 
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by  a  crib  filled  with  ntoue  up  to  10  feet  above  low  water ;  and  above  this  by  a  float 
made  of  frame<l  timber,  wliich  riBes  when  the  water  reaches  it,  and  is  guided  and  kept 
in  place  by  projections  on  the  pivot  and  protection  piers.  It  is  designed  to  direct  boats 
ana  floating  objects  through  the  open  space,  and  to  prevent  them  firom  striking  the  end 
of  the  draw-bridge  when  open.  At  low  water  there  is  no  water  in  the  Newport  draw- 
space  and  but  little  iu  half  of  the  other.  No  desigp  has  yet  been  made  for  a  rest  and 
protection-pier  below  ihe  pivot.  All  the  draw- bridges  built  on  the  Mississippi  have 
them,  and  they  seem  e^tsential  to  the  security  of  the  bridge. 

Pier  No.  8  is  8  feet  wide  on  top,  and  its  center-line  is  202^  feet  from  that  of  No.  7. 
It  stands  on  the  river  bank,  and  has  the  same  kind  of  timber  foundation,  placed  in  an 
excavation  of  15  feet,  the  bottom  iK'ing  at  the  level  of  low  water,  at  which  depth  com- 
pact gravel  was  found. 

Pier  No.  9  is  7  feet  wide  on  top,  and  has  its  c-enter-line  202|  feet  from  that  of  No.  8. 
Its  foundation  consists  of  2  feet  of  concrete,  resting  on  sand,  about  16  feet  below  the 
natural  surface,  and  27^  feet  above  the  low-water  lino. 

The  Newport  abutment  is  so  placed  that  the  s]>ace  between  it  and  pier  No.  9  is  lS5f 
feet,  which  brings  it  on  Saratoga  street,  south  of  the  river  bank.  The  truss  from  this 
abutment  to  the  pier  is  1^  feet  long,  and  crosses  Front  street  of  Newport. 

The  descent  toward  Newport  of  the  wagon-road  begins  at  pier  No.  9,  along  the*bottom 
chord  of  the  span  connecting  it  with  the  Newport  abutment ;  and  thence  on  briek 
arches,  on  a  grade  of  5,6^  to  100,  reaching  the  level  of  Saratoga  street  at  Market  street, 
about  180  feet  fh)m  the  abutment. 

The  railroad  descent  on  tho  Newport  side,  which  has  a  grade  of  0ii393  to  100,  also 
commences  at  pier  No.  9,  and  continues  beyond  the  abutment,  over  brick  archea,  tam- 
ing about  1^  to  tho  right  at  Taylor  street,  in  order  to  keep  along  Saratoga.  Market 
street  is  crossed  by  a  bridge  of  58  feet  span,  14  feet  above  the  street,  and  the  city  grade 
is  reached  at  Sontngate  street,  about  750  feet  from  the  abutment.  No  street  of  New- 
port is  stopped  by  the  approaches  for  either  the  wagon-road  or  the  railroad. 

We  will  now  complete  the  description  of  the  substructure  by  returning  to  the  Cin- 
cinnati side  of  the  channel-span.  Tbe  channel-pier  on  that  side,  pier  No.  3,  has  already 
been  describeil. 

Pier  No.  2  has  its  cent«r-line  137.4  feet  from  that  of  pier  No.  3.  The  reason  for  mak- 
ing this  span  so  short  was  in  order  to  begin  a  curve  near  this  i)ier  for  the  railroad  con- 
nection with  the  i)rescnt  Little  Miami  dex>ot.  Long  spans  on  a  curve  are  YeiT  object- 
ionable, and  hence,  as  mentioned  before,  the  2^foot  opening  was  placed  on  the 
Newport  side  of  tho  channel-span.  This  span,  however,  could  have  been  made  S37 
feet,  without  changing  the  curvature,  by  placing  the  channel-pier  100  feet  further  from 
the  Cincinnati  shore,  but  this  would  have  required  the  Cincinnati  channel-pier  to  have 
been  built  in  water  ^^  feet  deeper  .  It  would,  however,  have  made  the  channel-span 
much  better  for  navigation.  Had  pier  No.  2  been  placed  100  feet  nearer  the  Cincinnati 
side,  tlie  curvature  of  tho  railroad  connection  would  have  exceeded  10^  if  tho  line 
itself  remained  unchanged.  Tho  curvature  is  already  as  great  as  is  allowable. 
Pier  No.  2  has  the  same  grillage  foundation  }is  the  others,  resting  on  compact  gravel  at 
about  tho  level  of  low  water,  and  excavated  about  12  feet  below  the  present  natural 
surface.  It  is  8  feet  wide  on  top,  and  has  tho  batter  of  24  upon  1.  The  wagon-road 
approach  begins  to  descend  from  this  pier  along  tho  bottom  clionl  of  the  next  span. 

Pier  No.  1  has  tbe  middle  i>oiut  of  its  center-line  96^  feet  from  the  corresponding 
X>oint  of  pier  No.  2,  but  its  center-line  being  a  radius  of  the  curve  of  tho  railroad  con- 
nection, makes  an  angle  of  4^  with  No.  2,  and  consequently  of  16^  with  the  course  of 
the  current.  Its  foundations  are  at  the  level  of  low  water,  and  consist  of  a  wooden 
grillage,  3  feet  tliick,  resting  on  compact  gravel  25  feet  below  the  present  surface  of  the 
ground.  The  pier  is  5J  feet  wide  on  top,  and  five  feet  lower  than  the  others,  owing  to 
the  descent  of  the  bottom  chord  of  the  trusses,  in  order  to  accommodate  the  wagon- 
road  a]>proacli. 

The  Cincinnati  abutment  is  the  same  distance  from  jiier  No  1  that  the  latter  is  from 
No.  2.  It  is  so  far  back  on  tlie  levee  that  it  will  not  obstruct  the  flow  of  any  high 
water  not  already  stopped  by  buildings.  Tlie  wagon-road  approaches  continue  to  oe- 
scend  from  the  bridge  at  the  rate  of  5.G37  to  lOO,  reaching  the  city  grade  at  Front 
street,  175  feet  from  the  abutment. 

The  railway  continues  for  100  feet  on  a  curve,  with  G09  feet  radius,  supported  by  two 
brick  arches  rising  between  tho  two  wagon- way  approaches;  then  comes  a  span  of  100 
feet,  built  on  this  same  curve,  under  which  the  two  wagon-way  approaches  unite.  The 
curve  continuing,  the  railroad  now  crosses  Front  street  by  a  bridge  of  100-foot  span, 
and  about  14  feet  in  height  above  the  street.  The  grade  of  the  railroad  has  been  de- 
scending from  pier  No.  2  at  the  rate  of  0.435  feet  i>er  100,  on  a  curve  of  609  feet  radius. 
The  grade  now  changes  to  0.8  to  100,  on  a  radius  of  573,  which  continues  for  450  feet. 
At  the  point  wh<'re  this  change  in  giadc  and  curvature  takes  place,  wooden  trestles 
begin. 

The  railroad  grade  continues  to  descend  at  0.8  per  100  on  a  tangent,  crossing  Eggles- 
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ton  avoiiue  and  Kilgour  street  until  the  level  of  the  track  at  the  Little  Miami  freight- 
•depot  is  reached. 

Egffleston  avenue  is  completely  blocked  up,  as  the  railroad  grade  is  only  from  8  to  9 
feet  above  the  g^rade  of  the  avenue,  and  consequently  there  is  not  sufficient  head-room 
for  a  bridge.  At  the  crossing  of  Kilgour  street  the  surface  of  the  latter  was  raised  4 
feet. 

The  effect  of  the  piers  in  contracting  the  water-way  is  as  follows :  The  entire  area  of 
the  natural  river  section  at  the  stage,  6  feet  above  low  water,  the  stage  at  which  we 
observed,  is  10,875  square  feet.  The  piers,  as  they  now  are,  with  the  piling  around 
them,  occupy  4,100  square  feet,  leaving  6,775  square  feet  of  watec-way.  llie  mean 
velocity  at  that  time  is  about  2,594  feet  per  second,  and  the  discharge  about  30,240  cubic 
feet  per  second.  At  this  stage  only  piers  Nos.  3, 4, 5, 6,  and  7  stand  in  the  water.  At 
dead  low  water,  only  piers  Nos.  3, 4, 5,  and  6  are  in  the  water-way^  and  they  then  ob- 
struct an  area  of  only  1,308  square  feet,  so  that  their  effect  is  then  inconsiderable. 

The  highest  water  observed  in  a  period  of  twelve  years,  during  which  we  have  a 
•continuous  record,  is  57^  feet  above  low  water.  During  this  period  the  water  has  five 
times  been  up  to,*  or  above,  a  stage  of  55  feet  above'low  water. 

The  area  of  the  natural  section  at-the  stage  55  feet  above  low  water  is  79,880  Bqutae 
feet ;  and  about  980  square  feet  of  this  is  obstructed  by  a  wall  just  above  the  bridge, 
built  by  the  iron-works  of  Gaylord  &.  Co.,  Newport.  The  portion  of  this  section  ooon- 
pied  by  the  piers,  and  the  piling  around  them  at  this  stage,  is  9,788  square  feet,  equal 
to  12.4  per  cent,  of  the  whole.  Should  the  bed  of  the  river  hold  firm,  these  obetmo- 
tions  would  caifse  an  increase  of  the  mean  velocity  at  high  water  of  12.4  per  cent. ;  or  if 
we  snppoee  the  maximum  velocity  at  this  stage  of  water  to  have  been  six  miles  an 
hour,  it  will  now  become  six  and  three-fourth  miles  per  hour. 

Judging  from  experience  elsewhere,  this  increased  velocity  will,  in  all  probability, 
so  increase  the  scour  as  to  restore  the  section  to  its  former  area,  if  the  bed  be  not  pro- 
tected by  riprap ;  and  will  so  endanger  the  present  foundations  as  to  render  extensive 
protecting  nprap  work  around  their  bases  a  permanent  necessity. 

The  g^reatest  flood  ever  noted  at  this  place  was  that  of  1832,  when  the  river  rose  62^ 
feet  above  low  water.  At  that  date  the  natural  channel  had  not  been  interfered  with 
to  any  extent.  It  is  difficult  to  estimate  what  would  be  the  effect  of  such  a  flood  with 
the  bridge  built  as  now  designed,  with  the  river  narrowed,  as  it  has  been,  by  en- 
croachments immediately  above.  The  permanency  of  the  bridge  under  such  a  visita- 
tion is  questionable. 

The  piers  are  all  finished  at  the  top  with  three  courses  of  cut  stone,  each  course 
about  1  foot  thick,  and  each  pn>jecting  slightly  from  the  course  of  stone  below  it.  At 
the  distance  of  23  feet  from  tlie  top,  there  is  a  baud  of  cut  stone  15  inches  thick,  pro- 
jecting 5  inches. 

The  stone  between  this  band  and  the  three  topmost  courses  is  a  sandstone,  sustaining 
a  crushing  weight  of  11,137  |>ounds  per  square  inch.  The  same  stone  is  used  as  back- 
ing to  the  courses  below  the  projecting  baud,  but  all  the  outside  stones  below  this 
band  are  limestone,  a  material  superior  to  the  other  in  resistance  to  pressure  and 
wear.  The  masonry  is  all  laid  as  range  work,  in  courses  from  15  inches  to  2  feet  thick. 
The  batter  is  generally  24  upon  1,  the  stone  preserving  its  quarry  face,  except  at  the 
upper  starlings,  which  are  dressed  off  smooth.  Piers  Nos.  3  and  4  are  10  feet  wide  and 
251  feet  lon^  on  top.  Piers  Nos.  2,  5,  7,  and  8,  are  8  feet  wide  and  21i  feet  long  on  top. 
All  these  piers  are  rectangiilar  on  top,  and  the  horizontal  section  continues  of  this 
•shape  down  to  the  projecting  band,  2:J  feet  from  the  top,  where  the  starlings  are 
reached. 

The  down-stream  starlings  have  semi-cireular  horizontal  sections,  and  so  has  the 
up-stream  starling  of  pier  No.  1.  All  the  other  up-stream  starlings  are  composed  of 
two  plane  faces,  meeting  so  that  the  angle  of  the  horizontal  section  is  67^^,  and  the 
angle  of  the  line  of  intersection  of  these  faces,  or  the  cut-water,  has  a  slope  of  about  4 
upon  1.  l*ier  No.  1  differs  from  tlie  foregoing  in  having  its  top  5  feet  lower,  and  in 
being  on  top  but  5f  feet  wide  and  21 1  feet  long. 

The  pivot-pier  is  circular,  and  built  of  the  same  kind  of  masonry  as  the  others.  Its 
diameter  on  top  is  36  feet,  but  it  is  6  feet  lower  than  the  others,  to  leave  room  for  the 
drum  and  turning  arrangements.  It  is  not  solid,  but  four  openings  or  wells  were  left, 
in  order  to  save  masonry.  There  is  no  protection-pier  or  other  work  below  it.  The 
protection-pier  or  pivot-guard  above  it  is  a  crib  of  sawed  timber  filled  with  stone.  It 
18  place<l  just  near  enough  to  the  pivot-pier  to  suoport  the  end  of  the  draw  when  open, 
and  the  s])ace  between  them  is  occupied  by  a  framed  timber  float,  rising  and  falling 
with  the  river,  and  serving  as  a  guide  to  passing  buats  and  floating  objects,  so  as  to 
keep  them  from  hitting  the  pivot  or  bridge.  Tlie  cut- water  of  this  protection-pier  is 
formed  in  the  same  shape  as  the  up-stream  starlings  of  the  other  i>ier8.  The  wooden 
nose  is  to  be  protected  with  iron.  The  protection-pier  at  the  bottom  extends  187  feet 
above  the  center  line  of  tlie  bridge.  It  is  an  inferior  kind  of  a  structure,  and  being  of 
■woo<l,  will  not  be  as  permanent  as  such  work  should  be. 
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Tho  foundation  of  pier  No.  9  reHte  ou  2  feet  of  concrete,  which  Ia  laid  on  sand.  All 
the  other  foundatiouH  consiHt  of  three  courscH  of  timber,  of  1  foot  each  in  thicknesa. 

We  have  received  the  following  account  of  the  work  of  laying  these  foundations: 

The  pier  foundations  were  commenced  in  August,  1869,  and  piers  Nos.  1,  2,  and  7 
were  put  in  before  the  cltise  of  the  season.  These  were  out  of  the  water,  and  only  re- 
quired 8im])1e  excavations.  During  the  same  time  the  coffer-ilam  at  No.  5  was  com- 
menced. This  was  a  double  fmme  filled  with  puddling.  Work  was  continued  on  the 
coft*er-dam  uutil  higli  water  stopped  operations.  In  tlie  spring  of  1870  the  programme 
was  changed,  and  the  coffer-<lani8  used  were  constructed  of  sheet-piling  4  inches  thick,, 
put  down  in  single  rows  an<l  calked,  the  lower  ends  of  tho  piles  being  shod  with  iron. 
They  were  put  in  ]>lace,  and  puddling  of  mud,  &c.,  piled  about  the  foot  outhc  outside 
to  a  height  of  about  10  feet,  with  the  natural  t^lope.  This  was  found  not  to  accomplish 
the  object  of  keeping  out  the  water,  until  tbe  entire  l>ottom,  on  all  sides  for  a  distance 
of  75  feet,  was  covered,  to  the  depth  of  3  feet,  with  clay,  and  an  embankment  of  clay 
was  built  upon  the  outside  to  the  surface  of  the  water.  The  work  of  excavation  was 
carried  down  through  the  gravel  bottom  of  the  river,  to  the  rock  in  place  at  pier  No.  3, 
and  to  heavy  limestone  bouldei*8,  supposed  to  rest  on  the  rock  at  the  other  piers.  It  was- 
found  impossible  to  excavate  to  tlie  rock  in  place-by  the  method  pursued.  Pier  No.  3 
was  put  m  whilo  the  water  was  9  feet  above  tbe  zero  of  the  water- works.  Piers  Nos.  5 
iiiid  b  are  thought  to  be  within  3  fi>et  of  the  rock.  It  is  thought  that  a  much  cheaper 
and  better  method  of  building  these  pit^rs  would  have  been  to  dredge  out  the  place  for 
the  foundation,  and  to  lay  the  masonry  in  caissons.  A  permanent  protection  to  the 
foimdations  remains  to  be  made.  The  space  around  each  pier  should  be  covered  with 
riprap  for  a  width  'of  40  feet :  under  no  circumstances  coming  higfier  than  3  feet 
below  low  water.  No  stone  should  be  used  of  less  size  than  two  lurches,  or  50  cubic 
feet,  and  they  should  be  laid  in  contact  and  well  fastened  together. 

The  material  in  the  bed  of  the  river,  in  the  order  in  which  it  is  met,  is  one  foot  of 
coarse  sand  with  small  boulders,  two  feet  of  coarse  gravel,  and  then  liat  stones,  that 
seem  to  have  once  been  in  motion  along  the  bed  of  the  rock  beneath. 

The  brick-work  of  the  approaches  is  of  medium  quality,  trimmed  in  part  with  stone. 
Tho  foundations  of  the  arches,  in  some  eases,  seem  to  have  yielded,  causing  cracks.. 
Some  of  the  bricks  will  be  submerged  in  high  water,  a  test  to*  which  its  quality  does 
not  well  adapt  it. 

The  wooden  trestle-work  of  the  railroad  approach  on  the  Cincinnati  side  is  of  the 
onlinary  kind,  and  is  temporary  in  its  character. 

The  following  estimate  of  the  cost  of  the  substructure,  on  the  present  plan,  we  have 
made  ourselves,  with  as  much  care  as  i>osrtible,  having  failed  to  get  any  such  informa- 
tion or  estimate  from  the  bridge  conipanj' : 

Pier  No.  1.  Kxcavation  f«»r  foundation  above  water,  41H^  cubic 

yards,  at  75  cents 83GS  00 

Timber  grillage,  l.COO  cubic  i'rk-t,  at  30  cents 480  00     • 

fci33  cubic  vards  masonrv,  including  cut  stone,  at  ?18 14,994  00 

, 815, 842  00' 

Pier  No.  2.  Excavation  lor  foundation  above  water,  540  cubic 

yards,  at  75  cents 405  00 

Timber  grillage,  2,k^0  cubic  feet,  at  30  cents 804  00 

1,100  cubic  vards  of  masonrv,  including  cut  stone,  at  .^l** 20,880  00 

22, 149  00 

Pier  No.  8 22, 149  00 

Pier  No.  3.  Preparing  and  ])lacing  fouiulation 7, 500  00 

3,843  cubic  feet  of  timber  for  grillage,  at  30  cents 1, 153  00 

Kijirap  protect  ion  of  large  blocks,  clamped 7, 500  00 

1,290  cubic  vards  masonrv,  including  cut  stone,  at  Sl8 23, 220  00 

39, 373  00 

Pier  No.  4 39,373  Oa 

Pier  No.  5.  Preparing  and  placing  foun<lation 7, 500  (K) 

Riprap  protection 4, 000  00 

Excavation  for  l\)undatlou  above  water,  540  cubic  vards,  at  75 

cents '. 405  00 

Timber  grillage,  2,K'^0  cubic  feet,  at  30  cents K)4  00 

1,100  cubic  vards  of  masonrv,  including  cut  stone,  at  818 20. 880  00 

'■ 33,049  00- 

Pier  No.  7 :W,e49  00' 

Pier  No.  0,  c^r  pivot-pier:         • 

Preparing  and  ]>lacing  foundat  ion 12. 000  (>0 

7,700  cubic  feet  of  timber  for  grillage,  at  I'O  cents 2, 310  (K» 

Ripra])  protection  of  large  blocks,  clamped 10, 000  00 

2,50t)  cubic  yards  masonry,  including  cut  stone,  at  §18 45. 000  00 

432,000  feet,  board  niejisure,  of  timber,  in  ciib  of  pivot-guard, 

framed  and  bolted,  at  840 ' 17^ 280  (K) 
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3,100  oabic  yards  stone  for  crib,  at  $1  50 $4,650  00 

8,000  pounds  iron  plate  for  sheathing  to  ice-breaker,  at  10 

cents 800  00 

54,000  feet  timber  for  guide-float,  at  |40 2,160  00 

894, 200  00 

Pier  No.  9.  Excavation  for  foundation  above  water,  360  cubic 

yards,  at  50  cents 180  00 

30  cubic  yards  concrete  foundation,  at  $6 180  00 

360  cubic  yards  masonry,  including  cut  stone,  at  $18 6, 480  00 

6, 840  00 

Total  cost  of  piers i 307,224  00 

Approach  for  railroad  and  wagon-road  on  Newx)ort  side  from 
main  abutment  on  Market  street : 

578  yards  stone  masonry,  at  $18 $10,404  00 

718  yards  concrete,  at  $6 4,308  00 

486  yards  brick-work,  at  $15 7,290  00 

240  yards  Macadam  stone,  at  $2 480  00 

Bridge  for  railroad  of  58-foot  span 3,000  00 

$25, 482  00 

Approach  for  railroad   fn  Newport   between   Market  and 
Sonthgate  streets :  ' 

200  yards  stone  masonry,  at  $18 3,600  00 

SOOyards  concrete,  at  $i5 *. 1,800  00 

180  yards  brick-work,  at  $15 2,700  00 

82  yards  Macadam  stone,  at  $2 164  00 

Grading  and  paving  streets 500  00 

772  feet  rails,  257^  yards,  (at  OOpounds  per  3'ard)=15,440  pounds, 

at  $85  per  ton ^ 656  00 

193  ties,  at  50  cents 96  00 

9, 516  00 

Total  cost  of  approaches  on  Newport  side 34, 998  00 

Cincinnati  approach  for  railroad  and  wagon- way  from  abut- 
ment to  Front  Street : 

1,994  yards  stone  masonry,  at  $18 $17, 892  00 

428  yards  concrete,  at  $6 2,568  00 

1,007  yards  brick-work,  at  $15 15,105  00 

142  yards  Macadam  stone,  at  $2 284  00 

Railroad  bridge  over  wagon-way,  d4-foot  span 5, 000  00 

^  —    $40,849  00 

Cincinnati   Railroad  approach  from  Front  street  to  Little 
Miami  depot : 

Bridge  for  railroad  over  Front  street,  84-foot  span 5, 000  00 

120  cubic  j'ards  masonry  abntmeut,  at  $18 2, 160  00 

20  cubic  yards^concrete,  at  $6 120  00 

64,000  feet  Inniber  in  trestles,  framed  and  erected,  allowing  for 

only  single  track,  at  8:^5 22,400  00 

1,000  yards  embankment,  at  50  cents 500  00 

2,000  feet  of  roa^l,  requiring  l,333jr  yards  of  rails,  at  60  pounds 

per  yanl=80,000  pounds,  at  $85  per  ton 3,400  00 

1,000  ties,  at  50  cents 500  00 

34, 080  00 

Total  cost  of  approaches  on  Cincinnati  side 74, 929  00 

Becapitulaiion, 

Total  cost  of  piors .• $307,224  00 

■  Total  cost  of  approaches  on  Newport  side 34, 998  00 

Total  cost  of  a{>proacbes  on  Cincinnati  side 74, 929  00 

Grand  total 417,151  00 
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DESCRIITION    OV    THE   SUrERSTUUCTCRE   OF    TIIK  NEWPORT  ANl>  CIKCINNATI  BRIDGE, 
AND  ESTIMATE  OK  ITS  COST  WHEN  COMPLETED  ACCORDING  TO  PllE8E2fT  DESIGN. 

The  cliarters  of  tins  bridj^c,  obtained  from  the  legislatures  of  Ohio  and  Kentacky, 
leave  it  optional  with  the  company  to  conHtruct  any  kind  of  bridge  which  they  may 
select  that  will  not  obstruct  the  navigation  of  the  river  more  than  is  authoriased  by 
the  laws  of  the  United  States. 

The  ordinance  of  the  city  of  Newport,  granting  the  use  of  portions  of  the  streets  for 
the  purpose  of  a  bridge,  makes  one  of  the  terms  of  the  grant  that  said  bridge  shall  be 
ooDStnicted  and  used  for  ^'  tht^  passage  of  vehicles  and  foot-passen^rs  across  the  Ohio 
River,  and  for  railroad  purposes."  It  therefore  became  necessary,  if  the  bridge  was  to 
be  built  within  the  limits  of  the  city  of  New]:K)rt,  to  construct  it  as  a  combined  wagon, 
and  railway  bridge.  The  trusses  are  l>eiug  built  by  the  Keystone  Bridge  Company 
after  their  usual  designs. 

The  plan  of  superstructure  adopted  is  to  place  the  two  trusses  so  close  as  to  allow  a 
clear  space  of  l\i  feet  for  the  jtassage  of  trains.  Th\s[  is  the  ver>'  legist  that  will  admit 
the  largest-size  itaKsenger-cars  capable  of  using  the  Little  Miami  gauge  of  4  feet  d^ 
inches. 

The  lloor-beanis  are  of  iron,  Kuspended  generally  from  the  lower  ends  of  each  post, 
and  projecting  each  side  of  the  truss  ko  as  to  permit  of  a  wagon-way  6  feet  wide,  and  a 
sidewalk  'A  feet  wide,  thes])ace  outside  of  the  trusses  being  10^  feet.  The  superstructnre 
is  thus  i3r*i  feet  in  width  over  all.  The  railroad-track  rests  on  the  susi)ended  iron  floor- 
beams,  except  for  two  spans  on  the  Cincinnati  side  and  one  span  ou  the  Newport  side, 
in  which  spans  the  railroad-track  is  supported  on  separate  floor-beams,  intermediate 
between  the  to)>  and  bottom  chords.  These  sp<^is  are  further  iiecnllar  in  having  a  hor- 
izontal top  chord,  with  the  lower  chord  ou  the  grade  of  the  wagon-road  approaches, 
to  wit,  on  a  slope  of  5,637  feet  to  100.       • 

The  tops  of  the  piers  are  73  feet  above  low  Avater,  but  as  the  floor-beams  are  1^  feet 
deep,  suHpended  below  the  bottom  chord,  there  is  left  an  unobstructed  headway  of  71^ 
feet. 

The  drawings  which  we  have  received  show  the  proposed  arrangement  of  the  first 
two  spans  on  the  Cincinnati  side.  The  trussijs  already  erected  over  the  space  between 
piers  Nos.  7  and  8  show  us  what  that  spau.is  to  be.  We  have  also  Iwen  furnished  with 
drawings  of  the  pivot  or  <lraw  span.  Thus  far  we  have  not  been  informed  of  the  mov- 
ing load  the  bridge  is  designed  to  support.  It  is  probable,  however,  that  an  allowance 
of  load  equal  to  2,500  ])ounds  per  lineal  foot  of  the  railroad,  and  100  pounds  per  square 
foot  of  the  wagon-road,  and  75  pounds  per  square  foot  of  sidewalk,  has  been  provided 
for.  The  load  to  bo  sustained  outside  of  the  trusses  is,  therefore,  about  1,575  pounds 
per  lineal  foot,  making  the  total  of  the  moving  load  4,075  pounds  per  lineal  foot.  The 
width  of  roadway  and  sidewalk  is  verj-  small,  and  the  arrangement  for  wagon-way 
alongside  of  the  railway  is  very  objectionable.  The  sum  of  the  weights  of  roadway 
bearers  for  both  kinds  of  roads,  longitudinal  beams,  railroad  ties  and  rails,  wagon-road 
floor,  and  hand-rails,  is  about  1,000  nouuds  per  lineal  foot  of  bridge.  From  these  we 
obtain  the  proper  elements  for  csilculating  the  dimensions  of  the  trusses  required  for 
supporting  tliese  pernmnent  and  rolling  loads.  The  bridge  company  not  having  ftir- 
nished  us  with  any  statement  of  the  cost  of  making  the  trusses,  we  have  made  oot 
calculations  oh  the  basis*of  the  cost  of  the  bridges  heretofore  built  by  the  Keystone 
Bridge  Company,  and  have  allowed  market  rates  for  the  kind  of  work  required. 

The  following  is  an  estimate  of  the  cost  of  the  superstructure,  as  now  being  bnilt, 
from  abutment  to  abutment,  a  distance  of  1,78*2^^  feet: 

Kftimatt  of  coxt  of  sHpvrifirnrturc  of  bridge,  ua  being  buUtf  includhig  road^ayn,  rath,  »idc- 

railf,  tf'c,  complete. 

One  span  of  41H  feet,  out  to  out $160,000  00 

One  draw-span,  260  feet 38,000  00 

Apparatus  for  turning 7, 000  00 

One  span,  237  feet 48,000  00 

TwospansO'i^feet  each,  at:J39,50a   79^000  00 

One  span,  137^  feet 13,500  00 

One  span,  132  feet,  including  bottom  chord  and  double  roadway  bearers.  16,000  00 

Two  spans,  96  feet,  including  bottom  chord  and  double  roadway  bearers.  14,000  00 

Total 375,500  00 
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Ths  objections  nrfted  by  those  iuterested  in  the  Davigatioii  of  tlie  Ohio  Rivui  D;;niiiat 
tbe  Hewport  and  Cincianuti  bridge,  are  lut  follows : 

lBt..Tbat  tb«  bridge  is  too  low. 

2d.  Tliat  tbe  cbaracter  of  the  cotiiincrce  of  tbe  Ohio  Hiver  ia  snch  that  iio  draw-briilgo 
can  be  made  at  Cincinnati  that  will  uot  soriaualy  obstruct  nitvif^tioD. 

3(1.  That  the  cbannel-apan  is  ao  lo«at«d  tbut  it  is  diflicalt  to  ri;iich  aud  daugeruos  to 

The  qncBtion  of  the  proper  height  for  a  brid^  at  Ciuciuiiati  to  couucut  that  city 
with  Covington  was  agitatM  for  many  years,  anifthe  exiating8ti8pen8ioii-brid;;e  iatho 
remilt  of  a  compromiaa  betwooii  the  int«reslia  involretl.  For  a  lou^  titiio  the  rivcr-oien 
wonld  nut  agree  to  a  less  height  tbnu  1^  teet,  ivith  a  span  equal  to  tbe  nveiuga  width 
of  the  river.  Aa  a  briitce  of  snch  great  height  could  not  bo  built  witli  ]iracticable 
grades  for  vehicles  without  excesaive  cost  aud  htuitcd  usefulness,  a  couipruuitse  was 
noally  etfected,  in  acoordance  with  which  the  preaouC  atructuro  was  erected,  with  a 
height  of  KTJ  fuct  at  the  crown  and  a  clear  anau  of  1,UOO  feet.  But  oven  tliia  bridge  ia 
Bomewiuit  of  an  obstacle,  as  iu  high  water  tlie  liirgor-sizcd  stcauierii  cannot  pass  undw 
it,  and  the  velocity  of  the  corient  is  perceptibly  iiici'caseil  I)y  the  contraction  of  the 
water-way  by  its  two  piers.  But  the  nver  interiist  concedes  tbe  fact  that  it  must  anb- 
mit  to  aoioe  inoonvenienaea  for  the  general  public  ^od,  aud  the  cuuiproiuiau  which 
Kanlted  in  the  erection  of  thia  ausiieusiuu-hriilf^o  ]tnn  been  gcnurally  accepted  aa  equit- 
able (0  all  partiea.  The  result  is  that  the  biid^o  has  been  taken  as  the  tiounaajy 
between  tha  ap-atrcam  anil  the  dowii-stream  tramc,  one  cIubn  of  iHiats  huviug  jvorma- 
QeDt  landinga  above  the  bridge  and  the  other  below. 

Comparing  this  bridge  with  that  now  being  bnilt  between  Newport  and  Cincinnati, 
we  find  that  the  latter  ia  3H  feet  lower,  with  a  nmxiuiuui  cbauucl-span  of  400  instead 
of  1,000  feet. 

Tbe  Newport  aud  Cinciunoti  bridge  ia  T 1^  I'l'et  ubovu  low  water,  or  9  leet  abovo 
estreme  hi^  water,  the  maximum  diltorouce  between  high  and  low  water  ikt  Cincin- 
nati being  62^  feet.  It  is  manifest  that  in  extreiuo  high  water  nothing  but  low  flats  Or 
rafts  could  pasa  under  the  bridge. 

In  order  to  show  what  depth  of  water  may  be  expected  at  Cincinnati,  we  have  cnre- 
fally  compiled  the  following  table  froiu  tbe  olitcial  records  of  the  city,  aa  kept  at  tlie 
water-works  office,  since  the  1st  of  Jnne,  Id5A,  being  takou  twice  each  day,  and  cover- 
iOK  a  period  of  over  twelve  years.  The  heighta  given  are  those  above  the  official  "0," 
which  shows  dead  low  water,  at  which  time  thei'u  is  1^  feet  of  water  on  Fonr-mile  Bar 
above,  and  on  Bising-Suu  Bar  below.  The  liguren  show  the  number  of  days  in  each 
montb  dating  which  there  is  in  the  river  the  spocitied  number  of  feet  above  low  water: 

BitiT-Ttcord  at  Ci»ciiittaii. 


Manh.. 


Armgt  DimlMTaf  d>ji  ii 

Tt" 

Space  nndH  bridjts 


When  the  river  at  Cincinnati  is  5  feet  abovo  low  water,  there  is  5  foot  on  the  ban 
abore  snd  below.  When  there  is  10  feet,  the  same  bars  show  9  feet  of  water,  and  at  15 
feet  by  the  water-works  marks,  they  can  be  croeHe<l  by  boala  drawing  13  feet.  As  they 
Me  tbe  ruling  bars  for  long  distances  above  and  below,  thedeptha  on  them  show  tha 
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capacity  ol"  the  river  at  those  staf^os.  A  pjotxl  coal-]»oat  rise  of  8  feet  at  PittsbnrgU  gen- 
erally «xives  from  1*2  to  20  feet  at  Ciiieinuati,  depending  upon  the  time  of  the  year. 

The  last  two  lines  of  the  tahle  show  the  ahsolute  «paee  nuder  the  bridce  at  these 
Htage8,  and  the  greatest  available  npace,  allowing  1^  fe^>  for  clearance,  which  ia  the 
least  margin  that  could  safely  be  taken. 

The  dimensions  of  some  of  the  largest  packets,  at  present  reguFarly  employed  on  the 
river  above  Cincinnati,  are  as  follows: 
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The  neetwood  and  Telegra])h  are  regular  ni>-river  packets,  running  to  Pomeroy  and 
the  Big  Sandy.  The  record  shows  that  during  one  hundred  and  fifteen  days  in  each 
year  the  former  could  not  get  under  the  bridge,  even  with  lowered  chimneyti,  and  that 
the  latter  would  bo  similarly  stopi>ed  during  one  hundred  and  nine  days.  The  St. 
Charles  is  a  regular  Pittsburgh  and  Cincinnati  packet,  and  she  would  be  compelled  to 
use  the  draw  during  one  hundred  and  seven  days.  Without  lowering  their  chimneys 
none  of  these  boats  could  get  under  the  bridge  at  all,  as  those  of  the  first  two  are  higher 
than  the  bottom  chord  of  the  bridge  at  dead  low  water,  and  the  latt^er,  whose  chimneTs 
have  lately  been  shortened  8  feet,  could  only  g»?t  under  the  bridge  at  a  stage  of  water 
when  she  could  not  run  at  all.  The  Juniata,  8t.  Mary's,  and  Arlington,  the  consorts  of 
the  St.  Charles  in  the  Pittsburgh  and  Cincinnati  Packet  Line,  are  all  side-wheel  steam- 
ers of  about  the  same  size.  Ther(>  are  other  packets  as  large,  and  others  somewhat 
smaller,  that  regularly  or  occasionally  ply  up  the  river,  but  those  mentioned  are  about 
the  largest. 

The  tops  of  the  chimneys,  when  lowered  as  at  present  arranged,  come  about  6  feet 
above  the  pilot-houses,  in  order  to  secure  leverage  for  the  shears  when  raising  them 
into  place,  and  in  onler  to  get  the  smoke  out  of  the  eyes  of  the  pilot  at  the  wheel.  But 
it  is  believed  that  they  can  be  still  further  lowered  by  improved  mechanical  appliances, 
and  that  the  pilot-houses  may  be  moved  suHiciently  forward  to  get  out  of  the  sqnoke. 
.  The  mere  lowering  of  the  chimneys  of  a  first-class  boat,  some  of  which  are  5^  feet  in 
diameter,  is  a  job  of  considerable  difliculty,  not  unattended,  at  times,  with  danger. 

The  position  of  the  pilot-house  of  a  western  steamer  is  a  matter  of  great  importaoce, 
in  order  that  the  pih)t  may  see  the  water  a^  near  the  bow  and  stern  and,  sides  of  his 
boat  as  possible.  The  most  elevated  position  practicable  is  also  required,  in  order  to 
see  distinctly  the  water-surface,  which,  to  the  trained  eye,  indicates  with  great  precis- 
ion the  outlines  of  shoals,  sunken  rocks,  wrecks,  and  snags.  In  the  Missouri  River, 
where  the  channel  changes  every  two  weeks,  pilots  run  entirely  by  the  appearance  of 
the  water,  and  the  higher  they  are  above  it  the  more  clearly  they  can  see  and  interpret 
its  variations.  Then,  again,  western  rivers  are  often  covered  with  dense,  low-lying 
fo^,  which  are  impenetrable  at  the  level  of  the  main  deck,  but  often  do  not  rise  to  the 
height  of  the  pilot-house.  Long  experience  has  shown  the  nec^^ssity  of  the  high  pilot- 
house, and  it  cannot  be  lowered  without  great  injury  to  navigation. 

However  inconvenient  and  dangerous  the  draw  may  b(?,  yet  individual  boats  can  get 
through  it  in  some  way  or  other,  though  not  without  both  delay  and  danger.  It  is  very 
narrow,  only  100  feet  in  width,  l)eing  ()0  feet  less  than  that  i)rescribed  by  Congress  for 
the  bridges  over  the  Mississippi,  and  the  cross-currents  formed  in  so  contracted  an 
opening  by  the  defiection  of  the  current  from  the  pivot-guard  and  by  the  obliquity  of 
the  piers,  t^ill  make  its  ])assage  very  hazardous.  Moreover,  the  narrowness  of  the 
water-way  at  Cincinnati,  wliich  causes  the  exceptional  height  of  high  water,  also  greatlj' 
increases  the  surface  velocity,  making  the  passage  of  narrow  places  more  dangerous 
than  it  would  be  at  any  other  iM>int  on  the  river. 

No  boat  wouM  dare  attempt  to  g»»t  through  from  above  without  rounding  to  and 
backing,  and,  if  possible,  getting  a  lino  to  tlie  pivot-guard  and  letting  itself  drop 
through.  This  is  a  delicate  opt*ration,  even  in  day-time,  as  the  guard-jiier  is  so  near 
the  pivot-pier,  but  at  night  it  is  almost  an  impVacticable  one.  Most  captains  and 
owiiei-s  had  sooner  tie  up  above  the  city  until  morning  rather  than  risk  their  boats  by 
a  night  passage  of  this  <lraw. 

Such  losses  of  time  are  serious  losses  of  money,  and  theaunoyanc4^s  to  passengers  thus 
stopped  while  almost  at  their  journey's  end  would  appreciablv  affect  the  river-travel. 
But  there  is  a  large  and  increasing  class  of  traffic  on  the  Ohio  River,  to  which  the  draw 
18  almost  an  impassable  barrier  when  the  river  is  too  high  to  pass  under  the  bridge. 
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It  iH  a  p[ivat  mistako  to  imagine  that  the  river  couiinerce  has  been  kil1e<l  by  railroads. 
The  Ijitti-r  have  iiudonbtodly  taken  awny  all  the  i>aHsenger  traflic  except  for  river 
towns  that  cannot  otherwise  be  reached.  Rut  in  the  mean  time  the  freight  traffic, 
espei'ially  in  coal,  has  increase<l  enormously.  Pittsburgh  ah)ne  sliipi>e(l  last  year  to 
Cincinntiti  an<l  towns  bi^ow  4i:^.OU0.()U0  buHhels  of  coal ;  and  the  trade  increases  from 
year  to  yrar.  Other  itoints  l>elow  Pittsburgh  ship  hu'gely  of  coal  and  salt;  and  Pitts- 
burgh, »Stfubenville,  Wheeling,  and  Pomcroy  send  down  largi*  quantities  of  ni:innfiu}- 
tured  iron,  receiving,  in  return,  nearly  equal  quantities  ot*  iron  ore  from  Missouri.  The 
total  amount  of  coal  that  at  ])resent  ])asscs  the  sitti  of  the  Newport  and  Cincinnati 
bridges  is  «*.stiniatcd  at  7r),(MHl,000  bushels. 

All  of  tln'hc  heavy  fuoilucts  are  carried  in  hargcs  made  up  into  fleets  of  from  two  to 
twenty,  jinqtclled  and  guidetl  by  ]»owertul  tow-boals.  Coal-barges  are  '24  feet  wide 
and  lliO  feet  hnig,  each  one  carrying  about  I'i.tMjO  l)ushcls.  Co:il-br»ats  are  fnnn  ;!."»  to 
*4(>  feet  \\  iile  and  1(H  to  17:{  feet  long,  with  a  capacity  of  '^2.n()0  bushels.  The  former 
draw,  when  hiaded,  from  .'» t4>  t>  teet,  ami  the  latter  about  Jf.  The.  t*)wing  interest  is 
now  tbe  greatest  on  the  river,  anil  it  is  tlie  one  that  all  river  iiupnivcmeiitsartMlesigned 
to  aceonini(»date.  and  the  one  which  builders  of  bridges  should  espreially  striv(>  nob  to 
injure.  Single  packets,  except  in  the  matter  of  lurigbt,  can  always  go  wlH^rever  coal- 
lieets  4'aii,  and  therefon^  the  iuterests  of  tiie  latter  need  spe<rial  eonsideration.  More- 
over, the  momentum  of  the  enormous  mass  of  a  coal-tow  is  so  great  that  the  tleets  can 
only  1h>  steered  .by  the  wIhm'Is  of  tbe  tnw-luiat  by  tln^  pioeess  technically  known  a.s 
^* Hanking."  in  which  the  aetiou  of  the  wheel  is  eomliine'd  with  that  of  the  current  to 
move  (be  tow  as  may  be  tb.'sired. 

Coal-lh<ts  vary  gicatly  insiz»*  with  tbe  stage  of  wstt«"r  in  the  river.  On  7  feet  at  Pitts- 
burgh, which  is  the  least  that  is  used,  (unless  a  coal  faniint.'  below  makes  it  ])rotitable  to 
run  out  Muall  loads  on  Hats,)  to\> -boats  generally  take  from  ^even  tt>  ten  coal-barges. 
On  11  feet  they  tak4«  from  sixt«'en  to  eightefti  coal-barges,  oi"  teii  coal-boats,  <Miiitaining 
from  •^tHiJKH)  t4>  '2r>0,U(M)  bushels  of  eoal.  The.se  are  about  as  large  tieets  ;w  can  be 
hantUed  ia  tin-  river  above  I^iuisville.  Coal-tows  destined  for  ])oiuts  below  liOuisvillo 
are  br4)ken  np  at  the  falls,  and  art>  remade  at  Xt*w  Albany  into  larger  tleets,  avti^raging 
twice  the.  hi /o.  The  AJax  has  taken  to  New  Orleans,  in  one  trip,  .'»:iiMHM)  bushels  of 
coal,  cfUitained  in  thirty-two  boals:in<l  bairges,  ami  ilie  Douz  4:>r»,(.MK»  bnsliejs,  in  twenty- 
seven  boats  and  barges. 

The  dimensions  of  some  of  the  principal  tow-boats  are  as  folbiws: 
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By  examining  the.  table  it  will  be  .mn-n  that  dnring  ninety-nintj  <lays  in  each  year 
when  the  stage  of  the  w.iter  isnio>t  favorabb',  th«.'  Ib»a/  cannot  get  her  pilot-house  under 
the  bridge,  and  that  the  same  condition  holds  for  the  John  A.  Wood  duiing  ninety 
flays. 

^  The  McDonald  wonbl  be  stopp<'d  during  eiglity-two  days  in  the  year,  the  Ajax  during 
MXty-two  days,  and  tin*  (nand  Lake,  dnring  litry-eight  days.  These  Jjoats  are  anumg 
tlie  largest  engMg"d  in  towing:  but  there  are  in  all,  belongiiigto  the  port  of  Pittsburgh, 
thirty-six  tow-boats  of  abnnt  the  Mann*  dimensions,  ami  seventy  somewhat  smaller. 

It  should  als«»  be  borne  in  mind  that  at  the  very  time  when  these  boats  would  be 
stopped  they  are  arriving  in  the  greatest  numbers,  becaus*'  it  isonly  at  such  stages  that 
ciKil-tows  can  get  *»ver  tin*  falls  of  the  Ohio  without  b(?ing  subjected  to  the  delay  an<l 
exiK*nsi-  of  breaking  u]).  In  order  to  jm.ss  through  the  camil  in  the  spring,  when  the 
riip'er  is  liigh  throughout,  coal-boats  generally  leave  Pittsburgh  drawing  7  feet  of  water. 
They  must,  therefore,  have  at  least  h  fei?t  in  Order  to  go  over  the  falls. 

The  otlicial  records  show  that  when  there  are  7  feet  in  the  Indiana  Chute  over  the 
fulls,  tliere  are  *2\\^  feet  in  the  channel  at  Cincinnati,  ami  that  when  there  are  12  fcHft 
ill  the  chute  the  depth  at  Cincinnati  is  'M\ ;  tbe  ratio  for  the  lowi  r  stages  of  the  river 
iM-ing  as  1  to  y.  As  the  river  rises  this  ratio  changes.  Hi  feet  on  the  falls  corrcKponding 
to  4:S  at  Cincinnati.  Above  l."r?  feet  this  di>parity  disappears,  and  the  river-depths  at 
tbe  two  points  increas<i  equally.  These  facts  show  that  at  the  very  time  that  au 
luobetrncted  channel  is  most  neede<l  it  is  most  obstiucted  by  this  bridge. 
29  E 
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S:i]il»o>i-  Jim*  i.i'  tl'.csi-  lMi.jt>.  tin*  Wo«>i],  lor  <-x:iiiipli',  :iirivt*s  at  tlie  Xe\v|M)rt  bridj;t» 
w'mU  a  il«M  t  of  fi.nlitrfM  l»:jri;«s.  ^vljirli  i>  not  linnmnno;!  in  tIh^  sipiin;;,  \vli«»u  the  rivtT 
iti  lji;4:Ii  ll)ioM;:lu»ut,  iltlh'  river  is  uwvv  than  *^')  t'*M't  :iln)vo  low  vattT  slic  cp.iiiiot  giit 
mulrr  tin*  lniilirt',  but  must  >tni)  ami  take  li**r  tow  tiiron^li  pici'cnic.'tl.  Her  width, 
with  one  hap^e,  is  T*J  feet :  w  itli  t  w<»  it  i•^  IMI  t'ei  t.  As  tlje  (lraw-openin<;  1^  luif  IdU  fiH.*t, 
it  weiiM  he  nianilestly  (iaii;;eror.s,  on  aeeount  hotli  ot"  tlie  !i\»'iH-rnTeiit  and  the  rrf»j<s- 
I'liireiit  lVo;n  tli*'  i»i\ ot-;;nar«l.  to  attitnpt  to  talce  throuwh  more  than  oue  har^e;  nor 
«:an  sh«'  taKo  this  ihioii;in  NNilhout  ronndin.'^  to  arnl  drop]>in<r  through  hy  lin<"*.  To 
'^vA  111  1"  kvhoh'  low  lhl•o^:^h  shi-  would  ji.ive  to  pass  tin'  draw  thirty-tivt*  tinn-s.  If  s}i«» 
stopped  her  tow  a  mile  ah<ive  the  hri<l.iie,  and  reinadi*  it  a  niih*  helow,  the  liifn*  travel 
WiMild  he  s(  \enl\  mii«"*,  a  distani-e  wiiieh  niiirht  he  indetinit«'lv  increa.srd  should  inauv 
to\\>  anive  ahont  tlie  sjiuie  time  a:id  oecnpy  tlie  landin;^s.  Add  to  this  the  loss  of 
time  and  the  mii»tipli«ati'>n  of  d;jn;;er.  for  no  draw  has  yet  heen  (■onstnic"t"d  that,  in 
spite  of  all  priM-antions,  has  not  o.iused  loss  of  ]»r<»p»'rty.  and  sometimes  of  lift*,  even  to 
tliose  most  aeciistonied  to  it,  ami  it  is  (;vivh*nt  to  th«'  most  unohservin^  that  thi» 
arran;'ement  cannot  hut  he  prejudicial  to  navi;;:ation.  Kales  of  insurance,  which  are 
nltimatelv  paid  hv  tin*  <*onsunier,  must  iiievitahlv  he  increased. 

The  uiere  j'a-'sa^jc  of  a  single  t«>w  is  not  the  only  con«*ideration,  for,  as  a  «::cneral  iiile, 
when  coal-ihets  come  at  all  they  come  in  huj^e  numhi-rs.  Aft<*r  the  low  water  of  snm- 
nier  the  iM)ols  of  the  Monon«;ahela  are  tilled  with  tleets,  all  made  up,  waitinj;  for  a  rise, 
and  when  it  comes  they  all  start  with  a  rush,  leaviuij;  just  room  enouu^h  hetweeii  lleets 
to  save  themselves  in  casi*  of  accident  to  the  tleet  in  advance.  I.>nriii<r  the  r«'cent  rise 
forty-six  tleets,  <d' three  hundred  and  sixty-nine  har;j:es,  eontainintv  4,lt>(i,(K)0  liimholH  of 
coal,  left  lMttslMn«ih  A\ithin  tlin*e  days.  To  pass  all  these,  one  at  a  time,  through  a  nar- 
row tlniw,  which.  ac<-«udin;jj  to  the  law,  *'  shall  not  he  required  to  be  opened  when  cn- 
;ifines  <u'  trains  are  passin;^  «)Ver  said  hrid;x»'»  or  when  i)assen;jcer  trains  an;  due,"  woald 
take  s«*\«'ral  we«*Ks.  At  this  present  time  st^venty-four  trains  daily  pass  over  the  rail- 
n)ad  hetweeii  l'iltshur;:;h  and  Kochester, l*ennsylvania, and  it  will  not  be  unreaJH>uable 
to  assuuH'  that  in  a  very  few  yc'ars.  when  Cinttinnati's  S(Mith<*rn  connections  are  coin- 
l»leted,  at  least  this  number  will  cross  the  Newport  and  Cincinnati  brid;;e.  •  Avery 
himph;  calculation  will  show  that  when  this  number,  or  even  less,  is  reached,  the  de- 
lays in  ]»assin«;  coal  tows  will  beonu;  intolerable. 

The  only  renie<1y  would  be  to  keep  low  tugs  employed  to  take  barjijes  under  the 
bridj^e  while  the  boat  passes  throu;;h  the  draw.  Hut  this  would  not  obviate)  thoneccfi- 
sity  of  bn*akin^  the  tow,  as  no  small  tu;;-boat  could  control  an  entire  lh*et.  No  luat- 
ti'T  >>hat  means  he  adopte«l  to  remedy  the  trouble,  a  jj^reat  and  unnecessary  cost  would 
be  imposed  on  the  <on  m  itM^  of  the  country,  which  wouhl  endure  forever,  for  it  should 
be  borne  in  mind  that  thesi*  massive  iron  brid;;es  are  built  for  all  time. 

We  have  not  only  \o  protect  the  pn*sent  interests  of  coyimerce,  and  all  consumers  of 
coal  in  Cincinnati  and  below,  both  privatt*  individuals  and  manufacturin*^  companies), 
but  till"  interests  of  the  unborn  millions  who  will,  in  the  future,  fill  up  the  mij^hty  val- 
l(*\s  of  the  Missi.-vsijjpi  and  of  th*-  Lower  Ohio.  If  this  brid;;e  be  once  allowed  to  pro- 
c*-ed  to  comi»letion,  exi»eri<'nce  in  similar  cases  shows  that  it  will  be  almost  impossible 
to  chanire  or  remo\»»  it  in  the  lulure. 

The  (liihiinati  Ct)mmercial,  in  I)ecember,  Ir^t^H,  ^^uvv  a  full  description  of  the  tirst 
dcsi;;ns  ftu"  this  brid.«»e,  statin;;  jiositively  that  it  was  to  be  100  f<'et  alM>ve  low  water, 
with  one  span  of  400  feet,  om*  of  'JlO,  an<l  the  others  of  *200.  It  was  to  have  bt^Mi  a 
thron;;h-brid;;e.  of  a  width  of  41  or  VI  feet,  and  with  a  rail  road- 1  nick  in  the  middle, 
and  <Mi  each  si<l(^  a  wa;j:on-road  and  foot-path.  This  statement,  which  was  copied  into 
the  llailr»>ad  Kecrord  for  December,  1?^<)S,  and  January,  1Hk»,  \Mv^i?  .'>03,  could  hanlly 
liave  Ikmmi  madi'  «'xcept  on  otticial  information.  Moreover,  it  is  ;jem;rally  ju^knowl- 
edj;ed  that  the  hridi;c  aiithoriiies  ]>uri'has(Ml  for  their  approaches  ]U"operty  on  Butler 
street,  which  wouhl  only  he  needi^d  lor  a  high  bridg<N  an«l  which,  under  the  jtresent 
plan,  is  distant  from  the  line  of  road  and  useless. 

After  a  while  a  (rhan^jje  took  ])lae<*  in  the.  composition  of  the  brid;]je  «*ompany,  and 
soon  after  all  their  plans  were  modilied  and  the  «'xistinn:  desi;r|i  ^v;|s  prepared.  The 
}>ublic  were  not  n<ttitied  that  a  briil^j^e  was  to  be  built  in  any  revS])ect  diltereut  from 
that  lueviously  aniiornu'ed,  and  all  information  in  n'irard  to  the  details  of  construction 
was  setlulouNlv  concealed.  Not  the  sliixhtest  intimation  was  given  of  the  intcntiouto 
buihl  a  low  bridgi*  with  a  draw,  and  the  j>ivot-]»ier  was  not  commenced  until  all  the 
4»thers  were  under  way  and  its  (construction  couhl  no  long(?r  be  delayed.  The  moment 
the  i»eople  became  aware  of  what  the  bridge  ct)mpany  was  doing,  the  newMpapcnt 
sountled  the  alarm,  and  meetings  were  held  in  all  the  Ohio  River  cities  and  active 
nieasuH'S  were  taken  to  endeavor  to  sioj)  the  construction  of  so  unexpected  and  dau- 
gert>usan  obstruetion.  To  all  appeals  and  remonst  ranees  the  bridge  ct>ni|)any  contented 
themselves  >\  It h  ]»ointing  totht^  lett«'r  of  the  law,  which  unfortunately  permitted  a 
low  bridge,  utt«'rly  ign<Ming  the  idedge  of  th(^  company  as  tii'st  organized,  that  the 
bridge  sinuild  be  a  high  one. 

To  ascertain  the  amount  of  rommerct'  alfected  by  the  construction  of  bridges  over 
the  Ohio,  circulars  wore  sent  to  the  ma  vol's  and  boards  of  trade  of  all  towns  on  the 
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<^|jio  River.  Frwj^r  replies  liavo  l»een  received  than  v\  as  expectrtl,  but  eiHm;;h  li:w 
lM»eii  4>l>taine(l  to  j;ive  a  ;;eneral  iilea  of  tbe  vast  ]»ro|>ortion  of  the  coniuH'ree  that  ]>ar- 
tics,  Avlio  can  st?e  no  otlnrr  interest  worth  preservin;;  tlian  that  of  raihoads,  hahitnally 
rejjrfsentt^d  as  <l.vinj;  out.  From  l*i(tsb«r;^h  the  annual  shipments  of  eoal,  by  river, 
are  50,0«HJ,0(H)  bushels,  scarcely  a  busliel  ot'  whicli  stops  short  of  Cincinnati,  ami  somo 
of  which  ;jocs  to  New  Orb*ans.  Fifteen  hundred  lar;;:e  bar^jjes  ami  boats,  holdin<{  from 
12.(MM»  to  'JJ.OiM)  luishels  of  coal  each,  are  nMjuired  for  tranN]M)rtati()n,  and  it  is  taken  to 
market  by  one  hundred  and  six  tow-boats,  mostly  built  expressly  tor  this  purpose. 
Besi<b'S  coal.  l*i(>.<'«M>  tons  ot"  other  articles,  j;iviu;^  employment  to  lifly  steamboats  and 
sixty  bari^cs,  are  annually  shipped.  The  estimated  value  of  the  packets,  tow-boats, 
and  bar«jj«'s  belon^iin;;  to  Pittsburgh  alone,  is  .>>,<)( )0,n()(). 

The  record  t>f  the  shipments  of  the  port  of  lMttsbur;^h  for  1  Hi ;♦»  shows  that  ei;;lit- 
tentlis  of  tiic  entire  amount  of  coal  sent  to  southern  ]»orts  is  trans])orted  between  the 
]st  of  Ih'eember  and  the  1st  of  July.  This  woidd  make  tjO.oOO.Oui)  bushels  ])assing 
Cincinnati  during  these  seven  months  of  hi;jfh  water.  Duriiij^  tiiistime  there  are,  on 
an  average  ei;jhty-tive  days  when  there  is  27)  feet  of  water  in  the  channel,  which  is  40 
per  cent,  of  si-veii  months.  We  may  saftdy  assume,  therefore,  that  40  per  cent,  of  the 
coal  running  at  this  time  would  have  to  i)ass  through  the  tlraw.  It  is  estimated  that 
the  average  additional  cost,  in  lo-is  of  time  and  interest,  and  in  additional  insurance, 
will  amount  to  2  cents  per  ])ushel.  AVe  therefore  lind  that  the  annual  cost  to  the 
coal  interest,  which  will  ultimately  be  collected  out  of  the  consumer,  Is  2  centa  per 
bushel  on  !;i4,0O0,0O0  bushels,  or  $;180,()(M).  In  less  than  three  yi'ai-s  this  would  pay  the 
entire  cost  of  the  britlge.  The  estimate  of  the  amount  of  coal  detained  is  quite  within 
Iiniit8,  as  the  records  show  that  instead  of  2i)  iWt  2r^^  is  recpiired  at  (,-incinnati  U)  ena- 
ble coal-boats  to  cross  the  falls  in  safetv,  and  thev  naturallv  time  their  .nrrivals  so  an 
to  Hi»cure  these  depths  if  possible. 

It  should  be  kej»t  in  mind  that  a  heavy  trattic  in  other  articles,  of  which  exact  sta- 
tistics are  not  so  easily  obtained,  is  likewise  taxed,  and  that  for  many  years  jKust  the 
Ohio  River  commerce  in  coal,  iron,  salt,  and  other  bulky  articles  has  yearly  increased 
at  an  awrage  rate  of  iio  per  cent.,  and  will  probably  continue  to  do  so  unless  wantonly 
destroyeil  by  such  obstacles  as  the  Newport  and  Cincinnati  bri<lge. 

Coal-boat  pilots  assert  that  it  is  very  ditHcult  to  run  the  channel-s]>an  as  at  ])resent 
located,  especially  during  high  water,  on  account  of  the  strong  set  of  the  current  toward 
the  Kentucky  shore  after  leaving  the  long  bentl  above.  From  the  water-works,  1,000 
feet  above  the  bridge,  the  main  <'urrent  di«liects  to  the  Ki'Utucky  shore,  and  in  order  to 
reach  the  channel-span,  which  is  on  the  Ohio  side,  coal-tleets  must  cross  this  current 
an<l  flank  into  the  Ohio  shore.  The  channel-pier  on  the  Kentucky  side  is  directly  m 
the  path  of  coal-tows,  and  it  will  be  dithcult  to  avoid  striking  it  with  large  and 
heavy  lleets.  Had  the  coal  interest  been  consulttrd,  as  it  should  have  been,  the  2*^0- 
foot  span,  which  the  law  requires  to  b(?  ni»xt  to  the  chaniiel-si>an,  would  havti  been  put 
on  the  Ohio  side  of  it  instead  of  on  the  Kentucky  si<le.  This  wt)uld  have  given  ample 
channel  for  steamboats  in  low  water,  and  would  have  secured  for  coal-tows,  which  can 
only  run  at  a  higher  stage,  the  channel  which  they  rcipiire  and  which  they  have  hith- 
erto always  used.  The  bridge  company  claiui  to  have  bwated  their  channel-span  witk 
the  assistance  of  j»iloti*  from  (Mncinnati.  The  board  were  not  inf«)rme«l  of  the  names 
of  these  pilots  and  therefore  had  no  chance  to  examine  them,  but  they  feel  satisfied 
that  none  of  them  were  coal-boat  [ulots,  and  that,  therefore,  they  were  not  the  proper 
}>erHons  to  have  decicb'd  the  nuitter. 

To  change  the  channel-span  now  would  retpiire  the  removal  of  the  present  Kentucky 
chaiinel-i)ier,  and  its  reconstru<;tion  at  a  <listan«'e  of  '^*J0  tee t  from  the  present  Ohio 
channel-pier.  This  would  nuike  the  new  pi(*r  the  Ohio  channel-ju«'r,  and  wouhl  ntako 
one  of  the  rest-piers  of  the  draw  the  Kentucky  channel-pier,  iiut  this  rest-pier,  as 
now  constructed,  is  so  light  that  the  board  do  not  think  it  could  with  safely  be  u^ed 
as  a  channel-pier,  after  being  raised  :>0  feet,  and  therefore  they  do  not  recommend  a 
change. 

The  boanl  are  unanimous  in  their  o])inioii  that  the  bridge  as  now  b(?ing  constructed 
is  so  serious  an  obstruction  to  navigation  as  to  call  lor  the  interi'erence  of  Congress,  an 
jirovided  for  in  the  act  authorizing  its  construction,  and  they  wouhl  recommend  that 
that  jiortion  of  the  law  of  July  14,  \^&2,  which  authorizes  the  construction  of  low  draw- 
bri<lges  over  the  Ohio  Kiver  be  repeale<l. 

I5ut  the  law  as  it  stands  has  been  violated  by  tin*  bridg«'  coujpany,  in  not  complying 
with  the  requirem»*nt  that  "the  piers  of  said  bridge  shall  be  jMrallcl  to  the  currcmt 
of  the  river  as  near  as  practicable. '  Tiiere  was  no  att<'mpr  made  to  do  this  except  in 
locating  the  po<<ition  of  the  pivot-guard  al)ove  the  ]»ivol-]>ier,  whic^h  hM-ation  shi)W» 
that  the  same  thing  was  practicable  for  all  the  other  piers,  and  it  is.  in  lait,  a  virtual 
acknowledgment  of  thci  p«)iut  by  the  bridge  comj>any.  The  i)iers  of  tiie  bridge  make 
an  angle  with  thir  current  of  about  I'J  ,  which,  besnU?,  having  ihi*  ertrct  of  prcsiuting 
a  <lecepnv<' appearance  to  the  navigat«>r  api)roaching  the  bridge,  practically  shortens 
the  4lHl-foot  h[»an  to  IJIM.)  feet,  which  is  11)  feet  le.ss  than  the  law  require-*. 

The  apparent  reason  for  so  locating  the  pittrs  was  to  lessen   Li:c  curvature  of  tho 
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Approach  on  tho  Cinciniinti  side  from  the  depot  of  the  Little  Miami  Railroad,  and  for 
w)  slight  Ji  nuiMon  ovtm  x\ut  iniideqiiate  proviaiions  of  a  law  that  was  never  expected  to 
l)C  applied  to  Kuch  site  wen^  lessened. 

If  this  hridj^e  he  ulh»W(>d  to  stand  ns  it  is  it  will  he  difhcult  to  prevent  otlnT  eqnally 
injnrions  hridj^es  from  cro.s.sinjr  tlie  C)hio  at  all  ])oiuts  from  Pittshurgh  to  Cairo,  until 
the  river  tratti**  is  ahstdiitely  riiine<l.  No  nation  eaii  atfonl  to  destroy  a  natural  channel 
of  communication  for  an  aitificial  on«'.  Tin*  «rovenim4'iitMof  Kurope  guanl  their  water- 
courses with  the  most  Jealous  care,  and,  whihMheir  railroads  cross  and  recros8  them 
whereviT  nt'crssary,  their  hrid«:es  are  so  arranji^tMl  as  not  to  saeritiee  either  interest. 
Th«*y  adil  new  ehannels  while  retainin;^  all  that  natun*  pive.  Tlu»ir  hridge*  arc  all 
huilt  und«  r  the  watchful  tare  of  tlu*  enjxiufers  of  the  y:overn»uent,  who  not  only  see 
that  lluir  plans  nre  coirn-t  in  tin*  lirst  plarr.  hit  who  watch  fvery  detail  of  construc- 
tion to  t-i't'  that  the  Nvoik  is  ranird  oji  in  t^ood  faith.  A  ^^ein-ral  law  compelling  such 
a  c(nirsi' in  ihi"*  eountiy,  wh<T<'Vrr  a  navi;:ahh*  river  is  hri(I;^<Ml,  is  yearly  becomiufj: 
more  impiiativc. 

iMjorn-r.i)  .Moiiii  u  viioNs  AM)  \i.i  r.i:AiioN>  okiiii-:  nkwpoim  and  (.ixcinnaii  khidck 

AM»    AUDIl  [t»N  VI,   i'OSr    <>l'   TIM-:    >A.MK. 

\V«-  nnh»>ir.irm'^lv  nMnnimi  nd  tlu"  follnwin;;^  modilieations  of  this  brid;;** : 

Fii>t.  Tiiiii  ihr  cli.inntl-sitjHi  Im-  iiiisiil  'j.-^.i  fctt.  mi  lliat  there  shall  he  a  ch-ar  head- 
way at  l«»\v  v.:it«  r  <»f  1"<'  U'v\  bilnw  tin'  llo<»r-ln*ams  susiK-ndrd  from  the  bottoms  of  the 
pt)sts. 

.Second.  Thjit  i!it'  pi\iit-pi<'r  and  all  itsappnrt«'njinct*s  be  removed  fnun  the  river,aud 
a  sini^lc  >pMn  Im*  phut-d  to  covrr  tin-  piiNcnt  draw-(»ptMiin;Xs. 

'riiiiil.  Th.-il  the  irmaining  poitjnnof  the  bii<lLCe  be  raisid  snfliciently  l<»  allow  tlie 
railroad  t«»  )»ii.">s  over  the  top  <lnnil  of  its  trnssrs;  an<l  that  tlu^  waj;on-road  on  either 
side  a.^rend  to  the  hei;iht  of  tin*  cliannel  span,  abni;^  the  sides  of  the  trusses,  at  {grades 
not  to  exceed  tiniM*  jit  present  a<lMpte<l. 

iMMirth.  That  the  wa;;oM  and  nnlinad  approac-hes  be  raist'd  snilieient  to  suit  this 
eli'vated  (  ha?niel  .>p.in. 

We  jiieMii;  heitw  iih  an  est  innite  of  tlui  co.>t  of  niakij.;jj  these.  e]nin*;es: 

Emthuuit  i)f  ailil'-iniidf  t()»l  of  raisifnj  pirrs  in  thr  rinr  «<y  </•<  lo  tuair  th*"  thauinl-spau  ltH> /#<./ 

nlmrc  hur  H'H'ar. 

Pier  No.  1,  rni^<  d -JO  feri,  irn  cnliie  yanls  ma-^nnry,  at  .'^\I<) .':5*J,  0«K) 

Pier  No.  'i,  rai>ed  "Jo  leet,  l(in  enbi<-  vards  masonry,  at  sjo :i.lHH) 

Pier  No.  :»,  raided  *i'.»  feet,  *Jl"i  enbie  yanN  masonry,  at  .-SJO 4, '240 

Pier  No.  -J.  raJM-tl  'J',)  feet.  *il*i  enbie  yanls  nnisonry.  at  s-2'> 4,*240 

Pier  N<>.  ."»,  raided  W  t'eel,  '.\'l  ctibie  \ar<ls  nnis<inry.  at  S'JO (UO 

l*ier  No.  <*'.  removed ;  material  will  pay  for  wt»rk 

Pier  No.  7,  rai>ed  W  feet,  W'i  etibie  yards  mas«Miry,  at  Js-jo 640 

Pier  N«».  •^,  raised  :>  fi-i-t.  '*-*  enbie  >ards  masonry,  at  s:i<i (klU 

IMer  N«».  ;»,  not  rai^«'d 


ll,4iKi 


EhUiU'i'i  "/  U'l  I'ti'fmnl  rot  on  XiH'  I'-rt  '<'itU-  "/  dpin'.ni-^t^  for  niib'.hid,  niih  hi'uhji'  rai**'tl  to 

ino  /'c'./  nlxn'r  rmr  Httlt"*'. 

To  raise  Fron?  >treet  u'intin«-nt  *J-'  \Wi,  ICt)  cubic  yards  nnisonry,  at  ;sH -^It^OO 

For  five  imn  tn  siles  between  I'KMit  and  Market  strei'ts '), iXK* 

To  alter  and  rai?««*  'S-^  leet    the  abntnieuts  for  railroad   brid;;e  across  Market 

street.  l*J«'  cubie  yards  masonry,  at  nIH 2,  If/) 

For  six  iion  tiestbs  between  Markit  ami  T.avlor  streets 5,400 

For  two  abntinents  at  Taylor  street,  170  cubic  yards  masonry,  at  $18 :<, l>.K> 

Fcu'  biidf^e  <»ver  Taylor  street.  70-foot  s)>an : I?, *20l> 

For  fourteen  ir(ui  trestles  ln'twec'n  Taylor  and  nellevue  stn*ets 1.5, (H»fi 

For  abutments  to  bridixe  over  PnUlevue  street,  I'JO  cubit;  yards  masonry,  at  }<iS.  'i,  H?0 

Yov  bridj^e  over  Piellevne  street,  70-foot  span 3. 2O0 

For  six  iron  troths  betw<M-n  lJ<llevne  and  Ma<lison  streets 15,000 

For  abutments  for  bridge  over  Madison  strc<*t,  lOO  cubie  yards  masonry,  at  J^l*^.  2,  ^^ 

For  bridj»e  over  MadiM>n  street  70-foot  span     3, *2fH) 

For  ten  iron  trestles  between  Madison  and  JefTersoii  streets 9,000 

Forabutments  tor  railroad  bridi»;e  over  Jetterson  street,  1  loeiibic  yards  mas<uirv, 

at$l^< '. r.  2,070 

For  approach  from  crossin;;  of  .JelVerson   street,  down  to  errarle  of  •Sarato;ja, 

similar  to  that  now  built  bet\\een  Market  and  Southgate  streets rf, 000 

72,130 
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Jpproavhtu  on  Cincinnati  »idi\ 

Tf>  rnisn  the  wa^ou-T^ray  21  feet  on  eiglit  brick  arches  liotween  preHont  main  abut- 
ment and  Fmnt  Htreet: 

1,450  cubic  yards  additional  briok-work^  at  $15 $*21 ,  750 

9(K)  cubic  yanls  additional  stone  masonry,  at  $15 13, 500 

850  cubic  yards  additional  concrete,  at  $ii 5, 100 

75  cubic  yards  additional  coping  stono,  at  $'i5 1 ,  875 

For  two  bridges  for  wagon-road  across  Front  street,  each  10  feet  wide,  and  80- 
foot  spun 5, 000 

For  abntmentfi  for  wajjou-bridgo  over  Front  street,  X33  cubic  yards  iiiiisourv, 

at:*lH : :.  5,994 

Eilibanknient  on  wagon-approach  from  city  grade  to  crossing  of  Front  street, 

434  cubic  yards  masonry,  at  $15 0, 510 

1,000  cubic  yards  earth  tilling,  at  50  cents 500 

145  cu)>ic  yanls  Macadam  stone,  at  $5i 290 

Iron  railway 1,000 

To  raise  railway  approaches  on  Cincinnati  side : 

One  railriMid  span  of  90  fwt  over  pivseut  brick  arches 0, 000 

MaACMir>'  for  piers  of  above  span,  103  cubic  yards,  at  $18 1. 854 

Masonry  for  iders  of  span  across  Front  street,  244  cubic  yards,  at  $18 4, 392 

15  iron  trestles,  30  feet  apart,  inclutling  foundations  and  connectiug  beams, 

(average  45  feet  in  length,)  at  $1,500 22,500 

Masonry  of  two  piers  for  span  of  bridge  across  Eggleston  avenue,  1,140  cubic 

yanls.  At  $18 20,520 

Bailroad  span  of  97  fet^t 0,000 

13  iron  trestles,  in  a  distance  of  410  feet,  height  fn»ni  27  to  37  feet 15, 600 

Two  piers  for  railroad  span  across  Kilgore  street,  185  cubic  yards  masonry,  at 

$18 / 3,330 

Kailniad  span  of  45  feet  across  Kilgore  street 1, 500 

33  iron  tnNstles,  30  feet  apart,  decreasing  in  height  from  30  feet  to  15  feet  in  a 

dist^mce  of  9U0  feet 24.750 

Piers  fi»r  bridge  at  intersection   of  l*t?arl   and   Front  streets,  150  cubic   yards 

nuisonry,  at  $18 *. . . . .  2, 700 

Railroad  bridge,  75-foot  span,  between  Pearl  and  Front  ntreets 3,  400 

8fKt  fi^t  milway  euibaukineiit,  descending  to  grade  of  Front  street,  retained 
bv  masonry  walls: 

1,700  cubic  yards  masonry,  at  $10 17,000 

2,200  cubic  yjinls  earth-tilling,  at  .'0  cents 1, 100 

192,  lf)5 

Cost  <d*  raising  iiiei*?*  in  the  liver 1:^14,400 

Cost  of  ap|>roaehes  on  Newjiort  side 72, 130 

C«wt  of  approaches  on  Cineinnati  side lI^i,  l<i5 

Cost  of  raiding  trusses  already  erectid,  and  making  luse.'^.'jary  el»aiige«* 10, (MK) 

Total  «:oMt  of  proposisl  modifications 2j^,  005 

Jinotnit  that  mUjht  hart  hvtu  nncd  ht/  vniistt'tntlnij  a  hhjh  briilije  or'ujiimlhi. 

Pier  No.  6  and  apynirteiiances 5*04,200 

WiKNlen  trehtle-work  from  Front  street,  Cincinnati,  to  Little  Miami  depot 22,400 

Part  of  masonry  in  railroad  approaeheH 5,  4t)0 

Cost  of  raising  trusses  and  alterati<»ns  of  roadway 10, 000 

l:^2, 000 

There  are  wveral  thingN  about  this  bridge  which  demonstrate  tjie  net-i'ssity  of  hav- 
ing some  one  <»f  skill  and  judgment  to  reiuesent  the  United  States,  and  to  decide  ui>on 
the  site  of  every  bii*lge  built  umler  its  laws  over  navigable  streams,  and  upon  tho 
location  of  their  piers.  The  position  sehrcted  for  the  channel-span  is  one  instance  t-o 
the  ]ioint.  It  is  over  the  main  channel  at  an  unimportant  stage.  Tho  law  cannot  bo 
specitic  in  «iuch  a  matter,  and  no  general  law  could  be  adequate  for  all  cases.    8omo 
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discrotioiiarv  po'^'cr  sbouMlx'  ln<l«;rtl  with  some  our,  as  each  cage  arifw^s.  It  wonliT 
inatiTially  aid  th».»  hri<lmM'()in]>ani(.'s. 

Tlnn^  lia»*  Immii  a  I'nitfd  Statrs  ntficiT  in  cliary;*^  of  tlu'  iinprovoiiieiit  <»f  tlit*  Ohio 
RiviT  all  tli«'  tiiMf  tin*  l)ri«l;j:t'  lias  hrvw  lmil(liii<>;,  ami  his  advir'c  and  a»si»taiicis  at  lUiy 
tinu',  <<mld  havf  Iummi  <d)taiiM-d,  Imt  wi*  cannot  Irani  that  tlwy  wcrr  ever  mm^ht. 

Casrs  may  lV»<nn*iitly  aris»'  in  \vliirli  it  i**  inipossihle  \o  comply  with  the  exact  letter 
of  the  law:  and  y«*t  ir  wnnld  not  ho  safe  for  the  intt'ivstj*  of  navijrators  to  i)erniit 
hridp'  (-ompanir-^  tn  dt  rido,  npon  thrir  own  rcsponsihility,  what  inoditieations  are 
iieci'ssary,  and  at  the  same  tinu-  not  in,jnrii)ns  to  navi^iators.  The  iirovisioii  that  the 
clear  rlianml  span  shall  hr  4<M»  ivt-x,  and  tin-  next  one  *J*^0,  nsrsnj»  so  mueh  of  the  liver 
spaee  that  tln-n*  ishnr  litth'  marj;in  Irtt  for  srhetin«j  a  ])la<*e  for  a  draw. 

In  thr  cast' now  In  loie  ns.  tin*  N\*wport  andl'ineinnati  llridj^e  Com}>any  si-ein  tohave 
been  forcrd  l»y  iiivnm.stiMnrs  to  ]daee  tlirir  draw  wlu*re  it  is.  The  vital  diflieiilty, 
howevi'r.  is  that  no  low  l»iiil;;f  wiih  any  kind  of  a  draw  is  admissilde  in   this  locality. 


AVashinuton',  I).  C,  Fihntarif  7,  lh71. 

(iKNKiiAi. :  I  Iiavi"  tin*  ln»n»ir  to  transmit  luMrwith  a  rejMjrt  of  the  Iwanl  of  I'nitecl 
States  t'n;jinei»rs  on  the  Ohio  Kivi*r  l»ri«i;;o.>.  jjivin;;  th«>  condition  of  their  iu  vest  ijjationft 
lip  t<i  this  date.  Tin*  report  staii"s  the  impra<tieahility  of  their  comj^loting  the  tiiial 
report  npon  the  details  of  the  hri«lj;es  already  eonstnicteil  hetore  the  4th  of  March, 
and  oft'ers  a  ]>r(».ject  <»f  a  ^«neral  law  in  re^rsnd  to  brid«;intj  the  Ohio  River  hereafter, 
with  aeeompanyin}^  remarks  exi)lanatory  of  tin?  ne(es,ity  lor  the  provisions  of  the  law. 
Yonrs,  respect fnllv, 

0.  K.  WAKREX, 
Mu',oi'  JCnfjiiir-r^  aiul  llrt.  Maj.  Gen.  V.  S.  J..  Prrftidnti  of  thv  LoanL 

IJri^adier  (M-neral  A.  A.  Hi  mi'IIKKYs. 

ChUf  (if  /:/'7'.Vf<'-,  I ' II > fed  ^7r//r-v  .Irmy. 


WASlllNiiTON,  D.  C,  Fthrnary  T,  1871. 

Gkni'Iiai,:  Tile  hoard  ofeiiuin^rs  apjiointe*!  to  rep»)rt  on  Oliio  River  hrid;^es  would 
respectfully  stat<'  that.aftir  mat  nie  del:heral  ion,  they  haveoonclnded  that  they  cannot 
j^et  their  report  I'-ady  in  liijie  to  h-.'  snhmitted  at  the  present  session  of  Conj^ross.  The 
questions  to  he  con>idi  red  are  <n  inijmrtant  thai  they  require  the  most  careful  investi- 
gation. 

There  are  in  all  ei^ht  hridj:*"!  (»v«-r  the  Ohio  lliver,  which,  hy  act  of  Con<:cress,  we  are 
required  toeon>*i(ler.  They  are  a<  f-dlow^j:  Tiie  Steul»enville  railroad-hridi^e,  the  Whe<?l- 
inj;  sus[»ensinn-hridLjr,  the  rx-llaiii-  railroatl-hrid^e,  the  rarkershnr;ijli  railroad-l.»ridj;e, 
the  Newport  and  Cincinnati  railroad-hrid;ie,  the  C'<>vinjLiton  and  Cincinnati  suspension- 
hridjie,  the  Louisville  railroad-brid;j:e.  and  tlu^  raducali  hridjr*'-  Of  these  the  hridije^^ 
at  Stenhenville  an<l  Wheelin^r.  and  the  suspensi(ui-hrid«::e  at  Cincinnati,  have,  heen  lin- 
ished  for  s«>v»'ral  year^;  that  at  Ltuiisville  for  one  year :  that  at  I'arkershurjih  has  jiwt 
heen  lini>he<l :  the  lirllain^  luid^^e  will  ])rtdiahly  he  finislu^d  early  in  the  surnnier;  the 
Newport  and  Cineinnati  bridi^e  is  half  linislied,  and  the  Paducah  hrid^^e  hius  not  been 
begun.  It  is  manifest  that  no  delay  in  the  consideration  of  a  bridge  that  is  alreatlv 
conqdeted  can  all'ect  injuriously  the  existing  status.  The  onlv  bridge^,  therefore,  that 
require  speedy  consideratiiui  ate  those  that  are  in  process  of  construction.  We  have 
already  reported  at  length  on  the  New  ]»ort  and  Ciuiinnati  bridge,  giving  at  the  .same 
time  a  gi'ueral  description  of  all  the  others,  and  the  report  has  lK?en  transmitted  to  Con- 
gress, ami  has  been  juinted.  'I'ln*  modilications  which,  in  the  Judgment  <d*the  board, 
should  hv.  nia<h'  in  this  bridge  have  been  clearly  iuilieated.  They  cannot,  in  any  way, 
beall'ecte<l  hy  the  condition  of  affairs  at  any  other  bri«lg«'. 

At  Hellaire  the  ])ii  rs  in  the  river  are  all  rinished,  antl  one  sj)an  of  the  superstnictarcis 
in  plac<'.  Tile  bridges  is  heing  built  according  to  law.  and  it  is  believed  that  no  changes 
will  he  re(|uired.  The  other  untinished  bridge  is  that  at  raducah,  t^iward  w  hieh  nothing 
Las  yet  heen  d(un%  except  tn  secure  a  charter  from  Congress. 

Our  surveys  have  all  heen  made,  and  the  majis  are  nearly  completed,  but  the  report 
cannot  he  finislu?d  behue  the  4th  oi'  March  next.  Under  tliese  circnnistances  we  have 
thought  it  best  to  take  ample  tune  for  the  consideration  of  the  other  britlges. 

As  our  examinations  and  surveys  have  already  given  us  sufiicicnt  information  to 
onabh)  ns  to  recommend  the  necessary  legislation  for  future  bridges,  which  is  a  matt-er 
that  need  not  in  any  way  be  conq»licated  with  tln^  question  of  the  bridge**  alrejMly  built, 
we  have  concluded  to  submit  the  following  project  of  a  law  in  regard  to  bridges  over 
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the  Ohio  RiviT,  which  wo  hflii-vc  in  ho  rcnsoiuihU!  and  .jnst,  and  to  roqniro  no  moro  of 
bridge  c<Miip:iiiio<  than  is  a b^ohitrly  essential  lor  thi.*  pivsrrvation  ot'Uio  ri^^hts  of  navi- 
gation. 

A  lULL  to  authui-izL-  tlif  couAtriirtiim  of  lii*l«l;;r-H  acroH!)  tln^  Olilo  Uivt>r. 

JU:it  cmtvtaL  tW.,  That  rvcrv  hrid^jp  hcn'aftor  rrrr-tod  across  tln^OhioRivov,  ahovc;  tho 
mouth  of  thi;  Bij;  Shandy,  shall  hav«'  at  h-ast  ono  span  of  a  hiM^jht  of  not  h'ss  than  1)0  feet 
al>ove  low  water,  and  of  not  less  tlian  10  feet  ahovt*  loeal  hi;;hest  wator,  niiMsun'd  to 
the  h>west  pari  of  the  span  ;  that  every  hrid;^<*  her<*after  erected  across  the  Ohio  River 
helow  the  month  of  the  Hij^  Sandy  shall  have  at  least  one  span  id*  a  heij^ht  of  not  less 
than  UU»  feet  aV»c»ve  low  water,  and  of  not  less  than  40  feet  ahove  hi;^hest  water,  nieasnred 
to  the  h»west  part  of  tin*  span;  that  this  lii^li  s]kui  shall  •xive  a  clear  openin;;  of  at 
least  4oO  feet  between  tho  pilars,  nieasnred  at  ri;:htan«;h^slo  tlie  enrrent  at  every  stajje, 
and  that  it  shall  be  placed  over  that  portion  of  the  river  nsed  by  boats  dnrinjx  ordinary 
stages  of  water :  Pruriihd,  That  in  ease  this  hijijh  sj»an  is  not  over  the  low-water  (;hann<*I, 
suitable  arrangements  h«?  made  elsewhere  to  ])erniit  the  passaj^e  *>f  sinjjle  boats  under 
the  brid;^*'  at  h>w  water  :  that  all  bridges  over  the  Ohio  Kivj^r  below  the  Covinj^ton 
and  Cincinnati  snspension-bri<l;^e  shall  have,  in  addition  to  the  hi«;h  span  prescribt^l 
alM»ve,  a  pivot-draw,  ;^ivin;^  twi>  ch»ar  openin«;s  of  IGO  feet  each,  nieasnred  at  ri<;ht 
nn};Iesfi»  riie  current  at  the  avera;;e  sta^^e  of  water  in  the  river,  and  Toeated  in  a  part 
of  the  bridge  that  can  be  safely  and  conveniently  reached  at  that  stage:  and  thatsiiid 
draw  shall  lie  opened  promptly,  upon  reasonable  sijijnal,  for  the  passa»;e  of  boats  whose 
construction  shall  not  bi>  such  as  to  admit  (d'  their  passage  under  th(?  permanent  spans 
of  said  bridge,  except  when  trains  are  passing  over  (he  same. 

Sfc.  *.?.  And  h  \t  further  tuartith  That  the  piers  of  the  high  s])an  and  the  piers  of  thft 
draw  shall  bo  built  parallel  with  the  current  at  that  stage  of  the  rivi'r  whit'li  is  most 
inifMirtant  ft>r  navigati<Hi ;  and  that  nori])rapsor  fdher  outside  protection  for  imperfect 
foundations  will  be  pi'riuitted  in  the  channel- way  of  the  high  span,  or  of  the  draw 
oju'iiings. 

Six*.  3.  J>/(7  ft'.:  U  fnrtlur  ruarftfd^  That  any  person.  <fom])any,  or  corporation  authorizeil 
to  constru'-t  a  bri<l^e  across  the  Ohio  Kiver  bv  th»»  States  uikju  whose  territcnv  said 
bridgtf  will  abut,  shall  submit  to  the  S.'cretary  of  War,  for  his  examination,  a  design  of 
the  brielge  and  juers,  and  a  map  of  the  location,  giving,  for  the  sj»ace  of  at  least  one 
mile  abi»ve  and  one  mile  below  the  ]»roposed  location,  the  toptigraphy  of  the  banks  of 
the  river,  the  shon'-lines  at  high  and  low  water,  the  divt*ction  of  the  current  at  all 
Htagi's.  and  the  soun«lings  accurately  showing  the  bed  of  lln»  stream,  and  shall  furnish 
such  other  information  as  may  be  required  for  a  full  and  satisfa<*tory  underslandingof 
the  subject  by  the  Secretary  of  War;  and  if  the  Secrretary  t)f  War  is  satisJied  that  the 
provisions  of  tint  law  have  been  complied  with  in  regard  to  loeation,  the  building  of 
thr*  piei-s  may  Ik?  at  oiices  commenced:  but  if  it  shall  appear  that  the  conditi«)ns  i>re- 
jM'ribe.d  by  this  act  cannot  be  complied  with  at  tiie  location  where  it  is  tlesired  to  ct»n- 
Atriict  th<'  briilgt*,  the  Secn'tary  of  War  slia  11  detail  a  board,  composed  of  thret'  i-xperienced 
olhc«»rsoftheC.'oJj>st»f  Kiiy;inerrs,  toexamiuii  the  case,  and  may,  on  their  recommendation, 
nuthori/e  such  moditications  in  the  ri'(|uirements  of  this  acr  as  will  permit  thec<ni- 
Htnietionof  the  bridge  :  Proridtif,  Tliat  the  fn-*' navigation  of  the  river  be  ni»t  materially 
injureil  thereby. 

Skc.  4.  And  be  itfiirtlur  tiiticiid.  That  all  jiartiesowningor  operating  bridges  over  tho 
Ohio  Kiv«'r  shall  maiutai:i,  at  tlu*ir  own  expense,  from  sunset  to  sunrise  thronghoutthc 
year,  such  lights  on  their  britlges  as  maybe  required  by  tin*  Light-IIoiise  Board  tor  tho 
Hecurity  of  navigation. 

Skc.  Tt.  And  ht  ft  furHi.vr  cuarftd.  Tiiai.  any  bridge  constructed  under  this  act,  and 
acconling  to  its  limitatii»ns,  shall  be  a  lawful  strueture.  and  shall  be  recognized  and 
known  as  a  post-route,  upon  which,  also,  no  higlier  charge  sliall  be  made  for  the  traiis- 
mlHsiun  over  the  same  of  the  mails,  tin-  trot)ps,  and  the  munitions  of  war  of  tho  Uniteil 
States,  than  the  rati'  per  mih'  paid,  for  the  iraiis[)ortation  over  th:.*  railroails  or  public 
highways  leading  to  said  bridge:  and  in  case  of  any  litigation  arising  from  any 
obstruction  or  alleged  obstruction  to  the  navigation  of  said  river  cn?ated  by  the  con- 
Htniction  of  any  bri<lge  under  this  iK*t,  tliecausj' or  nuestion  arising  may  be  tric<l  bef*)re 
the  diHtrii.:t  court  of  the  rnited  States  of  any  Stale  in  which  any  portion  of  said 
obstruction  w  bridge  touches. 

Skc.  t'l.  Awdh'itjnrthvrvuavti'd,  That  therightto  altt  ror  amend  this  .-letsoas  to  ^uevent 
or  remove  all  material  obstructions  totlie  navigati«»n  of  said  river  by  the  constrnction 
of  bridges  is  hereby  expressly  res«*rved. 

Skc.  7.  And  Ih-  'itfurthvraiavtvd.  That  joint  resolution  \o.  10,  ap])rovcd  April  7,  lS{i9, 
authorizing  the  construction  of  a  bridge  over  the  Ohio  Uiver,  at  ra<lucah.  be.  and  th4> 
same  heivby  is,  r4'p<'aled. 

K Xr LA  X ATOK Y  KEM A R Ks . 

In  draughting  tin'  above  bill  the  board  had  before  them  Senate  bill  No.  Vrl2,  second 
eeHMion  Fortieth  CiUijiress,  which  was  discussfMl  in  the  Senate,  but  not  jmsseil,  a  sub- 
Btitnte  having  been  adoptetl  directing  the  apiH»i!itmeiit  of  a  board  of  engineei*s. 
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'I'll*"  |olio\\  ii'ij  n-iiMsrUs  iir--  ;l1i:i."N«ii.  in  ••itl'-:-  ii»  cx])!:!!!!  tin*  n-a-^Mis  tor  >nini.'  »»r  thft 
n'qiiiifiin-iit.s  ill  tin-  )>ill  wjui-Ii  wr  vr  iininn'mi.  and  nUi*  tin'  ulian(;(*s  Iroiii  Senate  bill 
Nil.  (IVJ. 

iSi'fiion  1.  'riii> '"HJiimi  Ij.-^s  in-rn  ;^n-jitly  nnMlilicil.  Moasnu'im-nts  ot*  ln'i«;lit  are  now 
to  !)»•  ni:i<l<'  In  "'rill-  IiinmnI  ]»ait  at'  tin-  sjiau"  iiistisul  <»t'  t«»  the  iMittrtiii  I'honl.  luMMiise 
brid^f-liiiinlrrs  >l•lMl•liIn••^^  .Niis|iiMnl  llnor-lM'ain**.  tn'  otlnT  nn'inlM'i's,  lu-liiw  tin*  bottt)iii 
rlioril.  hiilrunt  lM'ii:lit>  alM»v«-  Inw  \vat:T  iiavi*  Ihtu  ]HfserilnMl  for  luid;s»»s  above  and 
Im-Iow  tin*  nmntli  4>r  thr  T.i;;  S.unlv.  Tln'  n-asdns  tor  this  arr  :  1st.  I'here  an.'  alreadv 
lour  briil^i's  Iniilt  ahnvr  tin*  IJi-j;  SiUnly  wiih  aln-iirln  of 'JO  fct^t  above  low  water,  while 
th<ise  ali«-a(l\-  built  b«]o\\  this  iImt  liaM*  a  in-i^lit  ol'  liM)  fiM't.  excepting;  th«'  Oliio  Falln 
bn<l;;^r,  wliiih  has  an  ixcrpt  iniial  location,  and  the  N»'\v|iort  and  Cinrinnati  brid^je,  714 
iVet  abovi'  low  water,  whirh  wi'  ha\i'  recoinnn'iided  to  lie  raided  to  10()  ffi't  abov«\  *Jd. 
Tlie  ;tr«ai'.'r  ii«*e  and  fall  of  tin-  ri\  ii' below  the  month  of  the  Hi;r  JSan«lv.  and  the 
^fre.-it'T  dnrat  i(ni  of  hi;::h  st.i;;is.  niak«-  hl;iln'r  hrid;ies  iieri-s.»iai\v  ti»  secure  the  ^*anle  aee^nn- 
niodation  tr>  rivi-r  eomnnTec.  :>d.  'I'lie  natural  fi-atun"!  td*  the  un)uutain  r«';j;ii»ii8  of 
Viminla  and  Kentucky  an*  ^u^•h  as  \n  rinnpi-l  all  (•a>r  anil  west  railnia<ls  t»»  en»ss  tln» 
Oliio  ahovr  the  mouth  of  th«'  iJii!:  Samlv.  while  tin*  mads  ei'os>inir  ludow  will  be  tliose 
Kecking  sj»uthi-rn  eonncrtions,  and  tin-  loads  of  each  elass  will  be  on  a  i»ar  with  eac-h 
other  as  to  heiLchts  (d'  brid;;es.  Wv  liavr  plaeed  the  widest  o]ieniik;Lr  jn  that  j»art  of  the 
river  oi'dimuily  used  by  «-oal-llrcis,  for  v»hose  aee4)nimodation  thcsf  widr  oiieiiiiuvH 
were  «lesi;;;nid.  and  have  introiluei'd  a  ]irovi>iou  for  the  bi-uefit  <d'|)a»'ket  steam  -rs,  that 
run  when  tin*  livi-r  is  too  low  for  eoal-t«»ws,  ]>y  requiring;  a  hi«;h  sj>an  owr  tin?  low- 
water  channel  aNn.  if  it  be  not  eoMTcd  by  the  lon-^esT  span.  This. only  requires  that 
this  span  be  what  is  ralbd  .'i  '■through"  or  "overLjrade  "  bridsi*",  with  tlie  track  on 
tlu*  bottom  <ht»rd  ;  bnt  it  is  in»t  merssary  to  s]MM-ity  any  particular  b'U;rtb  cd*  s]»an,  as 
economy  in  con--lrm-tini5  the  pit'rs  will  naturall\  lead  hrid;;e  roinpauies  toadoi>t  for  all 
their  spans  over  the  livi-r  ]Moprr  smh  dinn-n.Nions  as  will  easily  aceommodate  .sinjjh- 
Kteau)«-rM. 

In  the  present  state  t>l  comnwicc  on  tin*  OIno  IJivrr  the  lar^;c<t  rivrr  .^ reamers  veiy 
H<ddom  a.xceiid  ahovc  Cinrinnati.  and  the  biiili;*.*,  already  ««uiNinn-tr<l  have  matle  it  iin- 
tiossihlc  tor  them  to  di»  so  wil liont  low eiin-^  their  chimnev.-i.  IJoals  that  habituallv  run 
oil  the  I'jtpcr  Ohioare  littitl  with  the  ne«e>sary  contrivances  fnithis  purpose,  but  jhos».'» 
that'  usually  pl\  between  Sr.  i.onis  and  New  ()rlean.>,  belw<-eu  whiidi  ptU'ts  there  are 
110  briili;es,  hav«'  un  su«-h  faei!ili«'s,  and  are  \ery  loath  to  ohtain  them.  M.iuy  of  thcs!» 
l^oats  have  cliimne\s 'i.^  lert  in  diameter,  i'vi,udin;i  .';i'  iVet  aboN  c  the  hurrieane-deck, 
audit  i.oboih  diPienli  and  ilaniieriHis  to  lower  them.  Tlie>e  l.»oais  often  makiMrxtra 
trip>  to  CiMeinn.it i  dnrin;^  hi;;h  water,  wln-n  ;idvanta;it*ous  fr-M^ihls  are  olVered,  ami  if 
aiTan;L;emiiiis  aii'  not  maih'  that  will  conrinu''  to  'permit  thi«'.  tlitr  ••ommerre  of  that 
city, and  ol  Loni.«-vi]le.  w  ill  be  irijnriously  aMeeitd.  Ai  jirescni  the  only  brid;i«' bit  ween 
tbo  Coviii;;lon  and  ( "in. 'inn. it i  sn-pen-ion-brid;^e  and  Ni-w  (")? leans  is  that  at  J..ouisville. 
Tliis  luid^ie,  howi  vii,  be««ii|i-*  l»ii!i«r  ;i  hi;;h  l»rid;;e.  h.:s  a  dr.iw  that  answirrs  both  fur 
the  canal  and  for  the  liM-rwhen  it  i^  hi;;h.  and  t liei'efore  is  no  oh>taelf.  Our  id^ject 
is  to  secure  the  ^auie  ailtnirahle  )»!-ovi.^ion:>  t".»r  ua\  i;::ali.e.i  at  all  other  bri»l^es  in  thi.s 
H-eliiiu  of  the  ii\ir.  Anothei  impiiilanl  eon^Mlrratioii  atfeetiui;  the  ipu-^-tion  of  draws 
in  hi'^h  briil;;e>.  is  ijn-  iiiM-i'<sj|y  of  >'»nn-  pioN  i.>.io»i  in  time  of  wai*  tor  tlie  speedy  traiis- 
]ioriation  of  la!i;e  bodies  o|'  tro«»ps  hy  steainbo:i!>  n:»iheiiil  fi'OiU  all  snujees.  Mauv  of 
the  Imats  so  riillccted  v.ould  Im-  uuahle  to  pa«»s  Under  bii«I;:e.<»  in  hii;M.  or  evi*u  in  t»nli- 
uary  wati-i-.  and  > ■•iiou>»  disasiejN  mi.;^hl  re.-.!;!!  tlnr-iVom.  The  t;real  adva:ita;;t"S  t<»  bo 
rea.)cii  iVoiii  v|,,.,<l\  eou'-ential  ion  of  lroo;»s  are  so  finejldv  demon>trai.-d  l)\  the«'oui*sc 
ol  the  pie.-.-n!  \Nar  in  l''ir«>pe  a.s  t«>  make  this  question  one  that  we  ourselves  cannot 
hafelv  neM],.,!. 

Se<lii>n*J.  'i'lii-^  -rjiion  ilo;  s  nut  diiVer  mal(ii.;Ily  fiom  ilie  >anii»  section  in  .*^euat^ 
bill  N«».  Trj-i.  It  allows  nioie  latitude  in  llie  choice  of  a  site  fur  a  brid;;e,  ilius  making 
more  important  the  pr4»\  isiuns  of  scifion  "».  which  Ibllow.s. 

Section  !!.  'i'his  is  the  same  ;■>  tlii-  i  (»■  1  e-p..ndinu:  •»'>••  i!»  ^I»*"  former  I'-ill,  except  that 
it  j^ivo  ijMMi*  aullioi  i;\  to  tl.c  SicieK'iy  ot  W'ai.  pi-niiil  t  in^  him  to  sanction  tiejiartnn.'d 
from  the  i-xact   lixt    of  l!ie    law  in  ca.-i>  Nvher.-  a    stiict   »i.ii.-lrncl;on  would  ueedle.ssly 
embanass  brid^jc  lonijianii- -.  and  win  ie  siicIj  rn]iait  nrc-*  would   md  injure  uavi;;atiou. 
It  places  the  whi'le  su!ijcci  u'nier  i!ie  conuol  of  a  ciihinei  ofiicer.  whose  position  ;^Har- 
antees  ;i  due  Je^.irtl  to  tiie  ri_;lif'.  of  Itoili  riser  and  rail.     This  control  has  already  been 
;;iven  to  the  S.-crelai-y  of  War   in  Ih;'  c»>.e  of  th"   international  Ibiil;;"  Company  at 
Jhilf.ilo,  and  it  \ia<  r«--i:jl!".l  in  a  co!iside:a!)le  p.-ciiniary  saving;  to  them,  as  widl  as  in  a 
decided  ^ain  to  na\i^alio!i.     The  hoard  ol"  cJi'^iuj-eis  ha\  e  recomini-mled  that  the  draw 
of  this  hiid^ebe  placed  m'ar  the  s!e»re.  in-tead  td"  in  th--  midilh."  of  th»»  river,  thus 
remo\in.i;  it  fiom  a  current  of  six  niile-»  an  hour  to  one  nl'  four  mile>,  and  still  niain- 
taiuiu;;  the  m-c.-sary  depth  toi'  nav  i'4.iU*»n.     'l'h«'  h.-idi^..'  crunpany  are  :»Uo  the  •gainer?* 
by  the  chau'^.'  in  that  part  of  their  hjidi^e  that  crosses  Hhudv  IJock  If.-irhor. 

(j^ection  4.  of  Senate  bill  Xo.  <i'J-*,  has  heen  omitted  as  unnecessary.) 

Sei-tio'i  -l.  This  section  pi(»\  idi  s  f.>r  the  proper  liixhtin:;  of  channel-ways  i>i  bridj^es. 
As  a  matter  id' fact,  all  biid;^''  comiianies  on  the  Oliio  Kiver  do  li;«hi  their  cbanuel 
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ftp&D8 ;  but  it-  vrjia  thought  l>OHt  to  incorporate  this  duty  iu  a  guiienil  luw,  \e^t  it  should 
At  any  tiuie  be  ueglectud. 
Soot  ion  5.  CopiiMl  without  change  from  SiMiate  bill  No.  C22. 
•Section  6.  Oopiwl  without  chan««;«  fn»ni  Senate  bill  No.  622, 

Section  7.  Thio  Miction  it?|»enls  the  joint  resolution  authorizing  the  construction  of  a 
bridge  across  the  Ohio  at  PiMlucah.  This  joint  resohition  is  identical  with  that  under 
which  the  obnoxious  Newi>ort  and  Cincinnati  bridge  is  being  built,  and  uidess  repealed 
at  once,  before  work  is  begun,  may  result  in  the  creation  at  Paducah  of  a  similar  ob- 
struction. The  effect  of  repealing  this  joint  resolution  will  not  be  to  prevent  the  con- 
struction of  a  bridge  at  this  place,  luit  only  to  cohipel  it  to  conform  to  the  law  whioh 
we  have  herewith  presented. 

The  general  etfeet  i>f  the  pr<>])osed  law  is  to  authorize  the  construction  of  bridges  at 
any  points  on  the  Ohio  lliver  for  wliicli  a  bridge  company  can  get  charters  from  tho 
two  States  owning  the  hihorcrt. 
KeHpectfuUv  submitted. 

G.  K.  WARREN, 
Maj'tr  Knqniitu's  ami  Jiri'Vi't  Mnjor  General^  Unitrd  *S//i/(v*  Army, 

G.  WEITZEL, 
Major  of  KvijinctrH  and  Brevet  Major  GencraL 

WM.  E.  MEUIHLL, 
Major  Kiiginveri*  and  Jhrvet  ColtmH, 
Gtrn*  lal  A.  A.  HuMPiiitKV.s, 

Chuf  of  Knyhn'tTH,  In  Hid  !<iatcn  Anny. 


APPENDIX    L  1. 

United  States  Engineer  Office, 

Louisville,  Kentucky ,  July  31,  1871. 

General:  I  Imve  the  honor  to  transmit  tlio  following  n»port  of  the 
operations  at  the  iinprovemont  of  the  falls  of  tlie  Ohio  River  and  Louis- 
yille  Canal,  for  the  fiscal  vear  enilin^r  June  30, 1871. 

On  the  2Iat  of  July,  1870,  I  received  the  official  notice  that  8250,000 
had  been  appropriate*!  for  tliis  work,  by  the  act  approved  July  11, 1870. 
I  accordingly  awarded  the  contracts  for  widening::  the  j>riam  of  the  Louis- 
Aille  and  Portland  Canal  to  the  lowest  bidders,  at  the  letting  on  the 
27th  of  May,  1870,  referred  to  in  my  last  annual  report. 

A  few  days  after  this  work  of  wideninjr  the  prism  of  the  canal  was 
bejLTun,  it  was  fouud  that  in  rear  of  the  old  side-walls  which  we  removed 
there  was  ahH^n;e  mass  of  loose  rock,  covered  with  a  few  feet  of  earth 
and  cemejwPPd  together  with  earth.  We  had  no  reason  to  expect  any- 
thing eJiP  in  rear  of  these  walls  but  clear  earth,  either  from  the  appear- 
ance rf  from  any  information  which  we  had  received  from  those  who 
haveoeen  emi>loved  on  this  canal  during  manv  vears.  After  we  made 
tuwdiscovery,  several  of  these  persons  did  remember  that  this  mass  of 
n^t  was  derived  from  previcms  attem]>ts  at  enlarj^in;^  the  canal,  and 
Wis  thrown  in  behind  the  side-walls  and  covered  with  earth  to  save  the 
Expense  of  lifting  it  on  the  hi^li  banks  whicli  bonier  the  caiml. 

This  circumstance,  together  with  frerpient  strikes  on  part  of  the 
workmen,  delayed  tlie  i)ropess  of  the  wcnk  very  much,  and  this  delay, 
toj]fetlier  with  the  lateness  of  the  date  on  which  the  ai)pro])riati(m  was 
made,  made  it  ])ossib]e  for  only  section  No.  1  to  be  completed  last 
sea.son.  Tlie  contractors  on  sections  Nos.  2,  3,  and  1  did  considerable 
work,  but  still  have  a  lar*je  amount  to  do,  and  by  your  authority  have 
been  pfranted  an  extension  until  the  end  of  the  present  season. 

In  the  mean  time,  the  contractors  for  theenlar^jementof  the  entrance 
to  the  canal,  and  those  for  the  comjdetion  of  the  new  locks,  referred  to 
in  my  last  annual  report,  prosecuted  their  respective  works  with  vi^or, 
but  did  not  complete  them.  Hut,  as  no  practical  benefit  would  have 
resulted,  even  if  they  had  completed  their  contracts,  and  as  the  diffi- 
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oiiUios  wliicli  tlioy  cnconiitorod  were  ;::roatc»r  than  were  anticipated,  tlieir 
time  was  also  exWMuled  by  your  authority  to  the  end  of  the  present 
season,  ilotli  of  these  firms  have  pushed  th(Mr  work  \Yitli  vigor  during 
the  last  few  months,  and  their  work  is  nearly  eompleted. 

The  contractor  for  removing  the  ledge  of  rocks  inside  of  the  apron- 
dam,  referred  to  in  my  last  annual  report,  made  several  unsuecessful 
attempts  to  start  liis  work.  In  the  mean  time.  I  found  that  the  work  of 
the  two  lirms  just  m<*ntioned  would  cost  more  than  1  had  set  aside  for 
it,  and  as  that  was  more  import  int  than  the  latter,  I  received  authority 
from  you  to  abrogate  this  contract.  This  I  did  upon  the  contractor 
giving  lue  a  waiver  of  rights. 

The  contract oi's  for  the  dam  across  the  river  at  the  head  of  the  canal 
did  not  prosecute  their  work  during  last  season,  and  as  I  ascertained 
that  the  same  two  works  above  relerred  to  would  need  the  whole  amount 
still  available  Irom  the  allot nuMits  uu(h*r  which  all  of  these  contracts 
were  made,  their  contract  was  concbuh'd  under  the  law,  and  I  paid  them 
their  retained  p(Mcentage. 

On  the  LMst  of  .lanuary,  1S71, 1  received  information  that  an  additional 
apjiropriation  of  >«20(MHK>  had  been  made  for  this  work,  as  requestt^d  ])y 
me  in  my  last  annual  report,  to  enable  me  to  enter  into  contract  for  new 
side-walls  on  those  portions  of  the  canal  at  which  the  old  side-walls  were 
removed  in  the  work  of  wid(uiing  it.  r>ut,  as  the  work  of  excavation 
incident  to  this  widening  progn\sse<l,  and  after  1  had  written  my  last 
annual  report,  I  found  that  the  slopes  which  these  new  side-walls  must 
sustain  wen»,  along  the  greater  ]>iirt  of  their  length,  very  wet  from 
springs  and  from  the  iiltration  of  the  drainage- water  from  the  city  of 
Louisville,  which  accumulates  in  the  low  ground  Just  in  rear  of  the 
banks  which  Ixuder  the  canal.  In  consequence  of  this  it  would  have 
been  unsafe  to  build  such  a  wall  as  1  tirst  designed,  and  I  therefore 
determin(»d  upon  an  enlarged  section  and  heavier  stone  for  this  wall. 
Its  expens(»  is  increased  thereby  about  >«1U(),()()0.  I  therefore  advertised 
for  bids  to  construct  the  wall  according  to  the  ncnv  jdan,  to  be  carried 
up  to  a  uniform  luMght,  about  four  feet  and  three  inches  below  its  ultimate 
height.  The  bi<ls  tor  this  work  were  opened  on  th<»  L*.Sth  of  Febrnary, 
1S71.  There  were  six  biddeis.  as  i>er  Abstra(  t  A,  Jierewith  annexed. 
The  <'ontract  was  awarded  to  the  lowest  bidder,  but  ;V.i  he  iailed  to 
furnish  pro^jcr  security  the  work  was  read  vert  isi'd,  and.'^T^  order  to 
recover  the  time  lost,  was  subdivided  into  live  ]);nts.  T1m»  bids  were 
opened  on  the  2ith  of  A]U'il,  JS71.  There  were  six  bidders  on  ?art  1, 
and  live*  each  on  the  other  four  i)arts,  as  per  Abstract  i>,  heriwith 
annexed.  Tin*  contracts  were  awarded  to  the  lowest  bidders,  on  <ach 
part.  They  all  commenced  the  delivery  of  material  at  once,  and  all  iiid 
one-half  of  the  material  delivered,  as  re(piired,  on  the  lit^th  of  tli6 
month,  and  the  contractors  on  Part  3  had  constructed  a  small  portioi. 
of  the  new^  wall  at  the  end  of  the  liscal  year. 

On  the  18th  of  :March,  1871,  J  received  intbrmation  that  8250,000  ha<l 
been  ajJiuopriated  for  this  work,  to  be  applied  during  the  present  iiscal 
year.     The  most  important  points  to  which  this  amount  could  l)e  applied 
were  the  removal  of  the  ledge  of  rocks  just  below  the  new  locks;  the 
construction  of  a  wall  to  face  the  ragged,  rocky  blutf  just  below,  and  on 
aline  with  the  inside  walls  of  the  new  locks;  the  construction  of  the 
dam  at  the  head  of  Sand  Island;  the  moving  of  the  rubble- wall  which 
protects  the  canal-bank  from  the  eruToachment  of  the  river  above  and 
below  the  railroad-bridge,  and  completing  the  excavaticm  of  the  basin 
at  the  junction  of  the  new  branch  and  ohl  canal. 

The  ledge  of  rocks,  as  stated  in  my  previous  reports,  extends  into  the 
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river  at  the  foot  of  the  new  locks,  and  must  be  removed  in  order  to 
enable  boats  to  enter  or  leave  the  locks  at  the  lower  end,  and  also  to 
allow  the  current  of  the  river  to  sweep  alou^c  close  to  the  foot  of  the 
locks,  and  thus  prevent  the  deposit  of  mud  which  would  otherwise  con- 
tinually form  at  that  i>oint. 

The  iHK'k  blulf  refenvd  to  is  composed  of  limestone  and  slate,  and  is 
very  rafrged  from  rou^h  blastin*;.  Its  general  face  is  i)arallcl  to  the 
center  line  of  the  new  locks,  and  is  about  15  feet  inside  of  the  face  of 
the  inside  or  S4>uthern  face  of  the  lock-cliamber.  It  is  a  few  feet  higher 
than  the  top  of  the  walls  of  the  lower  chamber.  There  would  be  con- 
tinual liability  to  damage  to  boats  in  entering  or  leaving  the  locks  from 
below,  whenever  a  northerly  wind  is  blowing,  if  this  ledge  were  not 
smoothened.  The  best  way  to  do  this  is  by  facing  this  bluff  with  a  wall 
whose  face  is  simply  pick-hammered,  and  thus  smooth  enough  to  prevent 
injury  to  boats  lying  against  it  in  entering  or  leaving  the  locks  from 
below. 

The  dam  from  the  head  of  Sand  Island  to  the  In^liana  shore  is  in  lieu 
of  the  one  i*ecom mended  by  me  in  my  report  on  the  survey  for  a  ship- 
canal  aroun<l  the  falls  of  the  Ohio,  dated  February  8,  18(J8,"at  the  head 
of  Falling-Bun  Pool  just  below  New  Albany,  Indiana.  The  change  was 
approved  by  you  for  the  reason  that  the  same  ends  will  be  accom])lished, 
that  it  will  cost  less,  jind  will  interfere  with  no  interest  in*  its  new 
position. 

The  moving  of  the  outer  protection-wall  of  the  canal  is  necessary  for 
the  following  reasons:  Tliere  are  many  days  during  the  high  stages  of 
the  river  when  steamboats  cannot  pass  under  the  two  channel-spans  of 
the  railroad  bridge  without  lowering  their  smoke-stacks,  and  some  days 
when  very  large  boats  could  not  pass  under  even  if  the  stacks  were 
lowered.  This  involves  much  delay,  and  as  it  allects  the  larger  class  of 
boats,  involves  much  expense.  Xow  this  railroad-bridg(^  spans  the  canal 
with  a  draw  which  turns  on  a  round  pier  place<l  just  on  the  northern  face 
of  the  canal,  and  when  open  gives  a  dear  space  between  this  round  pier 
and  the  pier  of  the  bridge  just  north  of  it.  If  then  the  s[»ace  between 
these  two  piers  were  clear,  the  largest  boat  on  the  river  could  pass 
through  without  lowering  its  stacks.  But  the  northern  bank  of  the 
canal,  with  its  rubble  protection-wall,  takes  up  about  seventy  feet  of  this 
space.  ;Now,  by  removing  this  bank  and  setting  tliQ  wall  back  flush 
with  the  northern  e<lge  of  the  roun<l  pier  on  which  the  draw  turns,  for 
a  short  distance  above  and  below  the  bridge,  we  have  a  clear  high  water 
channel  through  it.  Tliis  is  one  of  the  most  important  portions  of  this 
work,  and  its  comj)Ietion  is  looked  forward  to  by  all  interested  in  the 
navigation  of  the  river,  witii  great  delight.  3Iy  letter  of  August  29, 
1870,  with  the  sketch  whieh  aecompanied  it,  will  explain  this  work  more 
fully  to  you. 

The  new  branch  and  the  basin,  in  order  to  expedite  matters,  were 
only  excavated  to  a  width  of  ninety  feet.  There  remains  the  balance  of 
the  earth  and  rock  excavation  to  be  completed  in  order  to  carry  out  the 
original  plan. 

In  ortler,  then,  to  save  time,  I  advertis<Ml  for  bids  for  these  varions 
.points  as.  soon  as  I  could  prepare  the  working-drawings  and  specifica- 
tions. 

On  the  1st  of  May,  1871, 1  o]>ened  the  bids  for  the  earth  and  rock 
excavation  in  the  new  branch  and  basin,  and  for  moving  the  outer  pro- 
tecticm-wall  above  and  below  the  railroad-bridge.  There  were  six  bid- 
ders for  the  former  work  and  eight  for  the  latter,  as  per  Abstracts  C 
and  D,  herewith  annexed.  The  contracts  in  both  cases  were  awarded  to 
tbe  lowest  bidders. 
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On  the  ITtli  of  May,  1S71, 1.  opened  the  bids  for  the  construction  of 
the  dam  at  the  head  of  Sand  island,  and  for  the  rock  excavation  and 
construction  of  the  guide-wall  at  the  foot  of  the  new  locks.  There  were 
nine  bidders  on  the  former  work  and  live  on  the  latter,  as  per  Abstracts 
E  and  F,  herewith  annexed.  The  contracts  in  both  cases  were  awardeil 
to  the  lowest  bidders. 

After  these  various  works  were  awarded,  I  found  that  I  would  still 
have  available  about  83(),()(M),  if  the  quantities  did  not  overrun  my  esti- 
mates. 1  hope<l  that  this  amount  would  be  sulticient  to  complete  the 
dam  at  the  head  of  the  canal  and  the  excavation  of  the  \ei\ffe  of  rocks 
inside  of  tiie  apron-dam,  and  cousecpiently  advertised  for  bids  for  this 
work  on  the  22d  of  June,  1871.  The  result  of  this  advertisement  prop- 
erly belonj^s  to  my  next  annual  report. 

All  of  the  contra(!tors  for  the  new  work  have  made  favorable  begin- 
nings, and  if  all  of  them,  old  and  new,  complete  their  work,  the  canal 
will  be  passable  for  any  boat  not  larger  than  the  capacity  of  the  new 
locks  (80  feet  by  3li3  feet)  on  the  Ist  of  next  November,  or  as  soon  there- 
after as  the  direct(n\s  of  the  canal  can  dredge  out  of  the  new  locks  the 
mud  which  has  been  deposited  in  them  by  back-water  during  the  high 
stages  of  tlui  river. 

Oji  the  2:U\  of  August,  1870,  I  oi>ened  the  bids  for  the  construction  of 
the  guard-gates  at  the  head  of  the  caiial.  There  were  three  bidders,  as 
per  Abstract  (1,  herewith  annexed.  The  contract  was  awarded  to  the 
lowest  bidder,  and  he  (!omplete<l  his  work  during  the  season. 

There  will  then  remain  to  be  done  the  following  to  complete  this  work 
according  to  the  original  jdan,  viz: 

1.  To  carry  up  the  side-walls  to  their  fnll  height. 

2.  To  build  a  retaining-wall  from  the  lower  part  of  the  first  passing- 
place  in  the  canal  to  the  head  of  the  canal  (mi  the  south,  or  Louisville 
side, and  thus  comi)lete  the  enlargement  and  improvement  of  the  entrance 
to  the  canal.  This  wall  was  not  place<l  under  contract  before,  because 
I  bad  no  time  to  examine  int(»  the  character  of  the  fimndations  by  bor- 
ing until  last  month. 

li.  To  grade  the  banks  of  the  canal. 

4.  To  complete  the  dam  at  the  head  of  the  canal  and  to  excavate  the 
ledge  of  I'ocks  inside  of  the  apron-dam. 

These  four  points  will  cost  J*.'»()0,000  in  addition  to  the  amount  yet 
available,  provide<l  the  amount  is  api^rojuiated  at  one  time,  and  I,  theit?- 
fore,  request  that  this  amount  be  ai)i)ropriated  for  this  work,  to  be 
expended  during  the  fiscal  year  ending  June  30,  1873. 

Tin*  anionnts  that  have  been  appropriated  for  this  work  up  to  date  are 
as  follows : 

Allotted  in  1808 .^8.3, 000 

Allotted  in  1800  (1  per  cent,  oil) 178,200 

Approi^riated  in  J  870 4.50, 000 

Appropriated  in  1871 250, 000 

Total    903, 200 

Amount  still  re<iuire(l  as  above  stated 300, 000 

Total 1, 203, 200 

Amount  reiiuired  aeconling  to  my  original  estimate,  (see 

last  annual  reiM>rt) ." '. 1, 243, 500 

Excess  over  original  estimate 19, 700 
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I  am  confident  that  if  the  money  could  have  been  given  me  nnder 
our  system  of  appropnations  for  ])ublic  works  as  I  called  for  it,  so  that 
Iconhl  have  carried  on  the  work  in  a  more  business-like  manner,  it  could 
have  been  done  for  at  least  $100,000  less,  even  though  I  was  compelled 
to  alter  the  dimensions  of  the  side  wall,  and  thus  cre.nte  an  additional 
expense  of  8100,000,  not  contemplated  in  my  original  estimate.  A 
large  portion  of  the  amount  would  have  been  saved  of  contingent 
.expenses  alone.  For  this  reason  1  sincerely  hope  that  the  whole  of  the 
$300,(MK)  yet  required  to  complete  this  work  will  be  ai>proi)riated  at  once. 
The  work  still  to  be  done  should  be  completed  as  soon  as  possible.  The 
entranre  to  the  enlarged  canal  shculd  be  iiroimrtionally  enlarged.  Hence 
the  wall  on  the  Louisville  side  at  tlie  head  of  the  canal,  $ind  the  rock 
excavation  inside  of  the  apron-dam,  should  be  comi)leted.  The  walls 
should  hvt  carried  up  to  their  full  height,  so  as  to  insure  their  stability 
against  the  great  pressure  they  must  bear,  and  to  guard  them  against 
damage  fi*om  the  weather  whieh  is  likely  to  result  in  tne  absence  of 
coping.  The  banks  should  be  graded  immediately,  for  their  slopes  were- 
necessarily  made  very  steep  to  enable  the  money  that  was  available  last 
year  to  <'over  the  work  of  widening  the  prism.  They  will  consequently 
bring  a  nuich  larger  pressure  to  bear  on  the  walls,  ami  will  certainly  cave 
in  more  or  less  after  high  stages  of  the  water.  The  dam  should  bo 
complete<l  as  soon  as  ])ossible,  in  oiNler  to  give  the  increased  depth  of 
water  in  the  canal  which  it  will  produce,  and  to  save  the  rent  of  the  lot 
on  which  the  lumber  is  stored  ainl  the  house  in  which  the  iron  is  stored. 

This  work  is  located  in  the  third  collection  district  of  K<»ntucky.  The 
nearest  port  of  entry  is  Louisville,  Kentucky. 

The  amount  of  revenue  collected  at  this  port  of  entry  during  the  liscal 
year  ending  June  ao,  1871,  was  4131,810  02. 

The  commerce  and  navigation  of  the  Mississippi  Kiver  and  all  its 
branches  would  be  benefited  by  the  com|>letion  of  this  work. 

Ab.stract  II  (herewith  annexed)  shows  the  names  of  the  persons  to. 
whom  contracts  have  been  awarded. 

That  portion  of  this  report  wherein  I  have  stated  what  I  have  done^ 
explains  fully  the  steps  I  have  taken  t^>  prosecute  the  work. 

Tlie  amount  of  cash  received  for  this  work  during  the  fiscal  year 
ending  June  30,  1871,  is  $3.>3,li00.  The  amount  expended  during  the 
Siime  period  was  82.'iS,830  23. 

Tlie  amount  of  appropriation  available  Jnne  30,  1871,  was  §150,000. 
The  amount  required  for  the  fiscal  year  ending  June  30,  1873,  is 
$300,000. 

I  do  not  i>ropose  to  make  any  further  alterations  in  the  plans  hereto- 
fore reported. 

I  consider  it  my  duty  to  reproduce  here  the  following  extract  from  my 
last  annual  report : 

In  conclusion,  I  lerl  \t  my  tluty  a^snn  to  call  the  att<?ntion  of  the  autlioritic8  to  th«ir 
duty  in  relation  to  tliiH  work.  Kvt*ry  <lay  iorccH  nioru  and  ninre  uixni  nio  that  the 
Govfnnncnt  in  in  honor  honnd  iintnediatcly  to  assnnn*  char«;o  (»f  this  canal.  Tho  first 
set  of  IkhmK  amount  in;;  to  $:17(MMM),  which  the  Louisville  and  Portland  Canal  Conipttny 
imued,  in  order  to  enable  thcni  to  cnlar;;^'  this  canal,  and  hnild  the  hrantth  and  now 
lockn,  are  dn«^  next  .January.  The  company  will  pay  them  otl"  on  maturity,  with  tlio 
aitfipfH  in  their  hands. 

The  d(}bt  that  then  will  rest  upon  the  canal  is  as  follows,  viz  : 

3D9  bonds, due  in  lH7r. $:W,000  00 

39H  bonds,  dne  in  IH-*! 31W,(iOO  00 

400b<nid»,dueinlH.Hi; 400,000  00 

1,197,000  00 
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TheiM^  bouds  bear  a  6  per  cent,  currency  interest. 

By  n88uuiin^  these  iMinds  and  purcbasiug  the  live  Bhangs  of  Htock  (each  at  8100)  held 
by  the  live  diri'ctora  of  tbo  company,  the  Government  f^eta  a  piece  of  property  worth 
at  least  $3,000,000,  and  bj-  then  converting  it  into  a  free  canal,  (that  is,  cbar^ajj^  only 
toll  enough  to  pay  running  expenses  and  n'pairs.)  it  will  do  an  actof  very  tardy  Justice 
to  at  least  one-lialf  of  its  population,  all  interested  in  the  navigation  of  this  river,  and 
from  whom  already  nearly  sr>,W**' ^1  t-"***!*  money  has  been  unjustly  takeu  in  the  way 
of  tolls,  to  enable  them  to  make  use  of  this  national  highway. 

I  will  not  re^wat  the  facts  which  many  others  and  I  have  alitiudy  stated,  to  prove 
that  this  is  the  <luty  of  the  (jrovernment,  but  will  simply  ivfer  to  the  various  printed 
public  documents  bearing  upon  the  subject,  and,  as  one  of  tht*  servants  of  the  (Jovem- 
lueut,  earnestly  invoke  its  attention  to  the  facts  therein  stated. 

The  coini)aiiy  paitl  off  the  first  set  of  bonds  .it  maturity. 
J  am,  sir,  very  respeett'ullv,  your  obedient  servent, 

G.  WEITZEL, 

Major  of  IJn^hieeri. 
Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  aV.  A.^  Washingtonj  D.  C. 


BEPOBT  OF  THE   CHIEF   OF   EN0INEEH8. 


463 


I 

ft 


2-1 

8=5 


••5 


;5 « 


^ 


v. 


I 

m 

< 


'i^iun.i       j 


^  fipJVA 

I 

i  I   _  _ 

i  ^      ' 

I    ^        .  oww  OOO'IC 


o  o  »  n  ^  i» 

gsgggg 
t2  5 :3 1;  n:  a 

—  «"•  "r  —  o  <-■ 

'*'t£  ?  2i  I""  ® 
■Tl  c*  -i  SI  <?» « 

Ss§SSS 

»":  r:  o  i-^  ••  a 

sssss§ 


s 
t 


-   I(l 
1   >*i 

I  :^ 


i 


"^        !  0]<iuj  OJO'IG 

5 


I     TIIUH.C  omna  00i>     ! 

>    'U^Jl   i»IO    SUIAOIUO]]    ■ 


C  i.;  •»  »^  3"  « 
••  •••:  X  ^  =  -* 
2»  cl  m  c«  S<  o« 


e»  ^  Ci  c«  ^  o 


CI—  xc  oo 


«  —  3>  C#  —  O 
C>  71  X>  O  3i  O 


tfi  «.t  L*  I*  O  l~ 

Ci  IT3  t-  w  iH 


j    -wpJVA'  oiquj  otN'-*! 


|A  >^   |A   Mk  |4^  1^  I 

^  X  ri  C?  I*  1-1 


O  'C  rt  3  ?}  rt 
is  f  CS  4*  ct  !-• 


x; 


y|       .  «/  ,'  w 


—  S   -  4,  i    - 


N 


461  BEPORT   OF   THE   CHIEF   OF   ESTQINBEBa. 

B. — Alulrad  of  iida  rtetitf^  hg  ilajor  G.  Wiitifl,  Corpt  of  EMgiKeen,  for  amilraeliHg  new 
nlaiiiiiig-irall'  uiid  wnrufianK  in  thr  LoitUrill*  aa^  rortlimd  Canal,  4^~-,  oml  aor  branth 
of  the  aim'-.    lAtling,  Jprit  2i,  IP71. 
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Jbttracl  <(f  bid*  rredved  bf  Major  O.  Wdlrel,  Corpt  of  Engimrtn,  for  tht  ooMfraotioH  qf  d 
oinMiNry  and  riprap  toa-mater  dam  froM  (he  head  of  Sand  laiand  to  ike  Indiana  elutrt. 
Letting,  Hag  17,  WTl. 


Ahitraelof  bid*  rmviraf  by  Major  O.  Wtitcel,  Carp»  of  Enginetr*,  for  the  eonttruelhin  oftir 
guide-iraU  and  rock  execration  jHst  htiov  the  new  lock*  of  Ike  LouitnilU  and  Portland 
C-UNal.    Letting,  May  17, 1971. 


Abtlract  of  bids  received  bg  Major  G.  Weitsel,  Corpi  of  Enginerr',  for  trork  to  be  done  ami 
maleriai  to  be  delittnd  in  oonatructiHg  the  npprr  giard-galet  in  the  Louiarille  and  Fart- 
land  Canal.    Letting,  Augutt  23,  It^U. 


REPORT  OF  THE  CHIEF  OF  EN0IKEER8. 


467 


A. — AhBtr€U!t  of  the  fiames  of  persons  to  whom  contracts  hare  been  awardrd. 


Kaiue. 

Besidence. 

Xatoro  of  work. 

Byrae  4^  McKenzie 

J.  C  T)f!nniii 

Louisville,  Ky 

do 

Constmctinfc  the  new  retainini^-walls  in  Part  1  of 

the  Ix>iiinTi]le  and  Portland  C^al. 
Constmcting  the  new  retainini;-wa1l8  in  Part  2  of 

the  liouisville  and  Portland  Caual. 
Cunatmctinf;  the  new  retHiuingwallH  in  Purta  3,  4, 

and  5  of  the  Louisville  and  Portliuid  Cuual. 
Excavating  certain  earth  and  rockjn  thu  now  branch 

of  the  Louisville  and  Portland  (Jnnal. 
Moving  theonter  protection- wall  of  the  Louisville 

and  Portland  Canal  at  and  above  the  rRilmml  l)ndge. 
Conntructint;  a  masonry  and  riprap  low-wnt^r  dam 

from  the  head  of  Sand  Islaftd  to  tiH^  Indiana  sluire. 
Constructing  the  guide-wall  and  rrN'k  excavation  lust 

below  the  new  locks  of  the  Louisville  and  l^uilfand 

Canal. 
Constructing  the  upper  guard-gates  in  the  Ix>uisville 

and  Portland  Caxaal. 

Boyle  St,  Roacb 

CiDciniiati,  Ohio 

New  Albany,  Ind 

Looisville,  Ey 

do 

Michftcl  Gleason 

ManballS.  Lord 

Feirell  &  Clark 

Bovle  &,  Boacb 

Cincinnati,  Ohio 

New  Albany,  Ind 

• 

C.  and  G.  Cook  &  Co. . . . 

United  States  Engineers  Office, 

LouiHvillej  Kentucky^  July  31,  1871. 

General:  I  have  the  honor  to  submit  the  following  report  of  the 
oi)eratioii8  at  the  improvement  of  the  Cumberland  River,  below  Nash- 
ville, Tennessee,  for  the  fiscal  year  ending  June  30,  1871. 

Ou  the  18th  of  March,  1871,*^  1  received  information  that  $30,000  had 
been  appropriated  for  the  improvement  of  this  river.  This  amount  was 
not  sufficient  to  remove  either  of  three  formidable  obstructions  on  this 
river  below  Nashville,  which  are : 

1.  Ilarpeth  Shoals.  This  includes  the  collection  of  rocky  ledges  and 
gravel  bars  severally  known  as  Flax,  Patch,  Harpeth  Island,  Sycamore 
Creek,  and  Hariieth  Kiver  Bar,  and  lieed's  Reef. 

2.  Ingram  Shoals. 

3.  Dover  Island  Shoals. 

I  therefore  concluded  to  expend  the  amount  (less  10  per  cent,  reserved 
for  contingent  expenses)  in  removing  the  different  obstructions,  begin- 
ning at  Nashville  and  going  down.  This  method  would  bring  us  soonest 
to  the  Hari)eth  Shoals,  which  are  the  most  formidable  obstructions.  Be- 
tween them  and  Nashville  there  are  but  three  small  points  to  improve, 
and  these  I  concluded  to  place  under  contract  at  the  same  time,  so  as 
to  have  the  river  improved  as  far  as  the  money  would  permit  me  to  go. 

On  the  17th  of  June,  1871, 1  opened  the  bids  for  the  work.  I  received 
only  two  bids,  as  per  abstract  A,  herewith  annexed.  I  awarded  the 
work  to  the  lowest  bidder.  He  has  commenced  his  preparations  for  work, 
and  if  the  stage  of  the  water  in  the  river  remains  favorable,  I  think 
that  he  will  complete  his  w^ork  during  the  present  season.  Ilis  contract 
embraces  the  removal  of  the  old  foundation  at  Nashville,  the  obstruc- 
tions at  Nashville  and  Gower's  Island  and  at  the  Harpeth  Shoals,  as 
far  as  $27,000  will  carry  the  work. 

The  totiil  amount  ro(piired  for  the  completion  of  this  work, 
according  to  the  data  we  now  have  on  hand,  as  reported 
in  my  special  report  on  the  survey  of  the  Cumberland 
River,  dated  January  20, 1871,  is $248,821  00 

Appropriated  by  act  of  March  3, 1871 30, 000  00 

Total  still  to  be  appropriated ! 218, 821  00 


This  whole  amount^  which  would  be  sufficient  to  improve  tlio  river 
from  Nashville  to  its  mouth,  should  be  appropriated,  and  couM  be  pro- 
fitably expended  during  the  next  fiscal  year.    Bat  if  thi^  ca\iMV)\>  \^ 
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<lone,  fit  least  $30,000  shoold  be  appropriated  to  remove  the  obatrac- 
tioiin  at  Harpetti  Shoals. 

Tlie  river  flows  tliroiigh  several  collection  districts,  the  Dames  of 
Tchicli  are  not  known  to  me, 

Tbe  nearest  port  of  entry  is  Loais^ille,  Kentncky.  The  amoant  of 
revenue  colleoted  at  thia  jwrt  daring  tbe  fiscal  year  ending  Jnne  30, 
1871,  waa  $131,810  92. 

Tlie  commerce  and  navigation  of  the  Mississippi  River  and  all  of  its 
hmitcbes  would  be  benefited  by  the  completion  of  this  work. 

Xo  money  ivas  received  and  none  exi>ended  on  this  work  daring  tbe 
fiscal  year  ending  June  30, 1871. 
The  amount  of  the  appropriation  available  July  1, 1871,  was  W0,000. 
The  amount  required  for  the  fiscal  year  ending  June  30,  1873,'  and 
which  can  be  profitably  es{)eaded,  is  $318,821. 

I  am,  sir,  very  respectfully,  yonr  obedient  servant, 

G.  WBITZEL, 

Major  of  Engineers. 
Brigadier  General  A.  A.  Huxphbeys, 

Cltie/  of  Engineers,  U.  6'.  -4.,  Washington,  J>.  C. 


UlliHg,Jane  17,  ia71. 


United  States  Ekgikeeb  Office, 
Lovisville,  Kentucky,  January  20, 1871. 
(Je:{EEAL  :  By  letter  from  the  ofRce  of  the  Chief  of  Engineers,  dated 
July  23,  18(0,  I  was  charged,  in  addition  to  other  duties,  with  the  sur- 
vey of  the  Cumberland  River. 

1  placed  Mr,  S.  T.  Abert,  civil  engineer,  in  the  immediate  charge  of 
this  survey,  and  I  herewith  transmit  his  report.  This  ia  so  fnll  and 
"  explains  the  necessity  for  the  improvement  of  thia  river  ao  closely,  that 
1  think  it  necessary  only  to  call  attention  to  the  fact  that  this  river  is 
sectiutl  tu  none  of  the  branches  of  the  Ohio  River  as  far  as  the  neces- 
sity for  improvement  ia  concerned.  It  empties  into  the  Ohio  River  only 
about  «eienty -three  miles  above  the  mouth  of  the  latter.  Between  its 
mouth  and  the  mouth  of  the  Ohio  there  are  bnt  few  obstructions  to  nav- 
igation in  the  latter  river,  and  these  few  will  probably  soon  be  removed. 
1  therefore  recommend  that  the  sum  of  $450,000  be  appropriated  for 
tlie  improvement  of  this  river,  and  that  the  further  snm  of  $8,000  be 
api)ropriated  to  enable  me  to  complete  the  instrumeiital  survey  of  the 
river  I'roui  Nashville  to  the  foot  of  the  falls. 

I  am,  sir,  verv  resiwctfullv,  your  obedient  servant, 

G.  WEITZEL, 

Major  of  Engineers- 
Brigadier  General  A.  j&..  Hthuphbeyb, 

CA»V  of  Engineers,  U.  8.  A.,  Washington,  D.  0. 
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LoiTifiviLLB,  Kektccey,  January  30,  ISTI. 
MtuoT  G.  Wmtzel, 

Corp*  of  Enginem,  LouifmlU,  Kentucfig. 

Sir  :  In  compliance  with  jour  iuatnictinna,  I  have  tho  honor  to  Bubmit  the  following 
TOTort  of  the  Burrey  of  the  CAmberlaud  River : 

The  party  when  onfaniEed  numbered  tweuty-oue  men,  including  two  naaiatantH,  Mr. 
Edwara  ifead  and  Ft.  Helloer.  A  dniall  Btenmer  was  employed,  aa  the  UKiHt  ex]>Kili- 
tinus  and  economical  nieana  of  making  the  aurvey.  The  entire  party  eiir4iarktd  at 
Nashville  on  the  Ist  of  deplembpr,  and  returned  on  the  Slat  of  October,  1870,  lisving 
completed  a  reconnaiaHance  of  nearly  two  hundred  uiilea,  and  liaving  maile  a  careful 
aurvey  of  all  the  important  obstnictlona  betwi^cn  Niuhville  and  the  mouth  of  the  river. 

Aa  the  upper  part  of  the  river,  between  Naahvllle  aud  the  head  of  navigation,  flowa 
through  a  liue  agricultural  diatrict,  as  well  aa  an  important  section  of  the  cuul-tiehbi  of 
Kentucky,  the  aurvey  could  not  be  regarded  as  complete  if  it  omitted  to  notice  thia 
region.  A  amall  party  waa  left  in  N'osbville  to  complete  the  Geld-niapa,  while  a  personal 
recunnikiwiauce  waa  made  of  the  river  between  Nashville  Bud  the  falls  of  the  Citmber- 
land,  a  distance  of  four  hundred  and  three  miles. 

la  the  following  description  of  the  course  and  cbaract«r  of  the  river,  I  have  inverted 
the  procedure  of  Uie  anrvey,  aud  have  traced  the  river  from  itii  source  downward. 

The  Cumberland  Biver  riaes  mi  tlie  weat  alope  of  tlie  Cumberland  Mountains,  and  in 
the  northeast  extremity  of  Harlan  County,  Kentucky.  Its  course  ia  au  eccentric  one. 
Iust«a«l  of  takiuf;  a  northwest  direction,  which  wouhl  have  been  perpendicular  to  the 
course  of  the  highlands,  and  in  conformitv  to  the  natural  dip  of  the  upper  strata,  its 
general  courses,  from  ita  head  to  its  mouth,  is  semicircular.  Approaching  Nashville 
from  the  northweat  with  three  large  convolutionn,  two-thirds  of  the  length  of  wliich 
are  imrailel  wit)]  the  Cumberland  highlands,  it  turns  northweflt  at  Kashvilk-uud  liiinlly 
tenuiujtea  its  course  in  the  Ohio  River,  near  the  mouth  of  the  equallv  eccentric  Ten- 
ueaaee,  iu  nearly  the  name  latitude  as  its  source.  The  Cumberland  MountfiiiiH,  which 
separate  the  water-shed  of  the  Cumberland  from  the  valley  of  Tennessee,  have  iit  this 
point  an  attitude  of 'J,(i(iO  feet  above  the  sea. 

Cumberland  Gap  is  about  1,600  feet.  With  a  rapid  descent,  the  river  reaches  the  flrst 
bench  of  the  highlands,  and,  after  a  precipitous  fall,  it  tlowa  with  a  more  eignublu  cur- 
rent amoug  the  sub-carbon iferons  congloinerales  of  the  highlitnd  plateau.  Cnttiug  its 
•  pathway  tbrough  solid  rock,  it  renclies,  in  Whitley  Cuunty,  about  ten  miles  l)olow  Wil- 
lianiaburiih,  the  great  falls  of  the  Cumberland,  where  the  entire  river  is  prveiiiitali-d  over 
the  conglomerate,  with  a  vertical  fitll  of  63  feet.    Here,  iu  a  deep  and  rocky  liiisiu,  at 


Burveya  and  plans  of  improvement  usually  begin.  Althongh  the  river  above  thi'  falls 
might  be  itiaae  nuviKable  for  barges  for  filty  mile^  by  the  removal  of  tbe  dania  which 
obstruct  ita  course,  tlie  falls  present  an  almost  insuperable  harrier  to  further  pnigniis. 
The  produce  of  this  section  of  cotiutry  finds  an  outlet  by  the  railroad  from  Mount  Ver- 
non to  Louisville.  This  rood,  when  comjiluteil,  will  cross  the  Cumberland  at  Williams- 
burgh,  Kentucky,  aud  will  extend  to  Kuoiville. 


by  a  (lumparison  of  railroad  levels 


Prom  the  bead  of  navigation  to  iLe  nmutU  of  the  river  is  titiout  live  liutidri'd 
Hflf  miles;  of  thia  dint  unco,  one  bundivd  and  twenty-nine  miles  of  tlie  upper 
seventy-live  miles  of  (he  lower  ]inrt  of  the  river,  or  two  hnudreil  anil  four  niilcn  in 
tue  in  the  Ijtate  of  Kentucky,  aud  three  hundnid  aud  four  miles  iu  the  Ututu  of  Teu 
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poe.  As  the  slop©  of  the  river  varies  considerably  in  different  partfl  of  its  conrae,  it 
]»rodu('<-s  a  (.•(»iiespondin«jf  variation  in  the  ran^je  between  hi^h  and  low  wat«r.  At  the 
falls  the  ratline  is  not  known.  At  Point  Bnrnside  it  is  tioJ)  feet ;  at  Nashville  the  high 
water  of  Fein  uar>-,  1847,  was  52.9 ;  of  ^[areh,  ltt<»7,  50.3  feet.  An  ordinary  rise  of  33.8 
feet  at  Nashville  is  eqnivalentto  fifteiMi  miles  at  the  fdwt- of  Smith's  Shoals,  and  to  tive 
miles  at  t  he  head,  or  to  what  is  calltMl  a  **  eoal-boat  tiile,**  which  is  the  stage  of  water 
at  which  the  c:oal  Ifarges  are  jnst  able  to  pass  the  rapids.  At  Goner's  Island  the  range 
is  41. <)  fi'i't :  at  llarpeth  Shoals,  tortv  miles  from  Nashville,  it  is  39.3  fcH,*t;  beb»w  Davis's 
Rip]de  it  is  'i7i.f<;  at  tHarksville,  sixty-five  miles  from  Njishville,  it  isofJ.S;  at  the  Ten- 
nessee KoUing-Mills,  one  hundred  and  forty-live  miles  from  Nashville,  the  high  wat4;r 
of  March  14,  I8r)3,  wjw  53.8;  of  March  14,  1807,  55.2.  At  the  month  of  the  river,  one 
hnndred  and  ninety-two  miles  from  Nashville,  and  five  hundred  and  fifty-two  miles  from 
Point  Hurnsidf,  the  range  is  51  feet.  As  the  great  Ho«>ds  occur  generally  in  February 
and  March,  before  the  crops  are  plant<*d,  the  <lebtruction  from  high  water  is  not  as  great 
as  takes  place  upon  the  ArkanssLs,  the  Red  River,  and  the  Minsiasippi,  where  the  bot- 
toms are  less  elevated,  and  where  the  greatest  floods  oft-on  occur  in  June  and  July. 

From  the  falls  t(»  P(;iut  Burnside  the  river  flows  in  a  narrow  gorge  which  it  has  ex- 
cavated out  of  subcarboniferous  sandstone,  congl(»merate,  and  cavernous  limestone,  at 
a  deptli  of  three  to  four  hundred  feet  below  the  highland  plateau.  The  river  in  this 
distance  varies  from  100  to  650  fe«'t  in  width,  but  the  gorge  is  more  uniform,  increasing 
gradually  iVoiu  500  to  700  feet.  In  this  i)art  of  its  course  the  river  is  a))proachahle  by 
roa<ls,  which  are  exceedingly  rough,  resembling  irregular  flights  of  stone  steps,  hardly 
practicable  on  horseback,  but  exhibiting  at  every  turn,  as  they  d«'scend  the  sides  of 
the  blulVs,  wild  and  ])icture«qu<;  dirt's  of  rt>ck.  At  Point  Buniside  the  gorge-widens, 
and  bottoms  appear  of  sufticient  ext^'ut  to  be  cultivable.  The  river  continues  to  flow 
through  a  nxky  bed  with  blutts  of  limestone,  and  with  a  valley  varying  from  oue-half 
to  one  mile  wide,  as  far  as  (.Carthage,  where  the  valley  extends  upon  the  south  side,  into 
the  Nashville  bjisin.  Thie  river  follows  the  northern  edge  of  the  highland  rim,  until 
it  leaves  tin*  basin  and  re-enters  the  highlands  about  fourteen  miles  beli>w  Nashville. 
It  coiitiimes  to  tiow  through  the  interstHrting  ridges  antl  valleys  of  the  highland  rim, 
with  b<»tton)M  about  a  mile  wide  and  gradually  increasing  iu  length  and  encroaching 
on  the  bluiV>  of  siliceous  limestone,  until  it  enters  the  upheaved  sandstone  and  coal  of 
Livingston  (.'(»unty,  at  its  m<»uth.  In  the  latter  j>art  of  its  course  its  width  varies  from 
GOO  to  TOO  teet,  and  its  banks,  when  composed  of  alluvion,  begin  to  exhibit  evidences  of. 
change,  which  shows  its«'lf  in  the  bars. 

Before  enteiing  on  a  more  minute  description,  the  course  of  the  river  may,  for  con- 
vcnienc<\  be  divid(;d  in  three  general  divisions: 

The  lirst  «ii  vision  extends  from  the  great  falls  of  the  Cumberland  to  Point  Burnside, 
a  distance  «»t*  forty-five  miles. 

T!io  second  <li  vision  extends  from  Point  Burnside  to  N;ishville,  a  distance  of  three 
hundred  an<l  lifty-eight  miles. 

The  thinl  division  extends  from  Nashville  to  the  mouth  of  the  river,  a  distance  of 
one  hundn-d  a;id  ninety-two  miles. 

FIRST  DIVISION. 

From  the  falls  to  the  month  of  Laurel  River,  the  Cumberland,  as  has  been  stated, 
flows  bet\v4»'n  elitfs  of  subcarboniferous  sandstone  and  conirlomerate,  which  rise  occa- 
sionally ill  e.searpments,  from  a  mass  of  debris  at  the  base,  to  the  height  of  300  or  400 
feet.  The  ti)p  of  the  blufl's  forms  the  iilateau  of  tin*  (.'umberlaiul  highlands,  which 
extends  n(»rtheast  through  Virginia  and  Pennsylvania  to  New  York,  and  southwest 
through  T»^iinessee  into  Alabama,  with  an  entire  length  of  seven  hundiiMl  and  fifty 
miles.  Its  hright  near  the  falls  of  the  Cumberland  is  1.100  feet  above  mean  tide  at 
Mobile,  and  descends  to  between  50O  and  (iOO  feet,  at  the  Alabama  line.  This  plateau 
forms  part  of  the  rim  of  the  Nashville  basin,  and  its  area,  in  the  Staters  above  men- 
tioned, is  eo<'xtensive  with  the  most  valuable  coal-fields  of  Alabama,  Tennessee,  Keu- 
tn<'ky,  West  Virginia,  an<l  Pennsylvania.  Large  masses  of  conglomerate,  which  have 
fallen  from  the  bluffs,  obstruct  the  course  ot  the  river  and  indicate  its  tlestrnctive 
lM>w«M-,  as  tin*  falls  have  slowly  receded  to  th(?ir  present  ])0sitit)n.  Some  of  thest>  masses 
are  fnun  .'lO  to  (»0  feet,  cubed,  and  oc(!nr  in  such  numliers  as  to  break  up  the  river  into 
narrow,  irre;iular  cnrrents,  and  render  it  ini))avssable  for  a  canoe. 

A  dtsscreiiding  navigation  in  this  jiart  of  the  river  can  only  be  made  by  an  expenditure 
of  monry  v  holly  disproportionate  to  ]»opulation  and  productive  character  of  the  ac^ia- 
eent  countiy.  The  distance  from  the  falls  t<)  Laurel  River  is  teji  miles,  and  the  descent 
at  low  wati-r  Ho  teet,  or  at  the  rate  of  8.5  iVvt  per  mih^  The  channel  is  from  150  to 
180  feet  \\\iU',  and  at  several  points  it  is  even  reduced  to  30  «>r  40  feet. 

From  tl:<'  niouih  of  Laurel  Riverto  Smith's  Shoals,  which  is  the  most  seritms  obatrnc- 
ti<m  in  thi«*  (livisi<»n.  the  distance  is  twenty-four  mih'S  and  the  descent  3lfeet,  or  nearly 
1.3  fet't  per  mile.  In  this  part  t»f  the  riverthe  tops  of  the  blutis  an^  capped  with  sand- 
stone and  conglomerate,  the  river  having  cut  its  way  into  the  cavernous  limestoue. 
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The  elevation  of  the  bluflfs  is  not  so  great  as  in  the  previous  section,  between  Laurel 
and  tlie  falls,  but  the  country  is  equally  broken  near  the  river  by  ridges  and  ravines, 
shut  iu  by  vertical  walls  of  sandstone  or  conglomerate.  The  ravines,  on  account  of 
their  depth  and  narrowness,  might  be  compared  to  ca&ons.  The  tops  of  the  tall  hem- 
locks reach  to  the  feet  of  the  traveler  as  ho  rides  along  the  brink.  The  sides  of  the 
ravines  are  clothed  with  the  dark-green  foliage  of  the  ivy  and  laurel,  mingled  with 
cedar  and  arborvitaj.  The  bluffs  upon  the  river  are  similarly  adocned,  and  overhang 
the  water  at  many  points  for  30  feet  or  more.  At  one  point  a  creek,  which  disappears 
at  some  distance  from  the  river  in  the  plateau  above,  enters  near  the  surface  of  the 
wat^ir  with  a  volume  sufficient  to  turn  a  small  grist-mill.  A  saw-mill,  in  this  part  of 
the  river,  supplies  the  material  for  the  coal-barges  at  $15  to  $20  per  thousand.  Rock- 
castle River  enters  about  three  or  four  miles  below  Laurel,  and  although  the  veins  of  . 
coal  api)ear  near  the  surface  of  the  water  at  this  point,  it  cannot  be  profitably  mined  on 
account  of  the  shoals.  About  ten  miles  below  Laurel  the  coal-bed  is  about  250  feet 
alMive  low  water,  and  here  a  deep  channel  affords  facilities  for  building  and  loading  the 
coal-barges. 

As  the  improvement  of  Rockcastle  River  is  often  spoken  of  in  the  vicinity,  I  would 
say  that  the  survey  made  by  the  State  proves  that  it  is  not  practicable.  The  descent 
for  fifty-two  miles  is  207  feet,  or  at  an  average  rate  of  4  feet  per  mile,  but  the  actual 
fall  is  confined  to  shorter  distances,  and  at  one  point  amounts  to  21  feet  in  four-tenths 
of  a  mile,  and  for  a  considerable  distance  its  course  is  a  succession  of  cascades.  At 
another  point  the  entire  river  at  low  water  flows  under  a  bridge  of  rocks.  The  trade 
of  the  country  is  very  limited,  and  the  cost  of  removing  rocks,  snags,  and  logs  would 
amount  to  $1,000,000. 

Below  the  mouth  of  Rockcastle  River,  the  Cumberland  is  divide<l  into  a  succession 
of  pools  and  rapids;  the  pools  vary  in  deiith  from  4  to  6  feet  at  low  water.  One  or 
.  two  of  them  are  from  20  to  30  feet  deep.  The  barge-builders  take  advantage  of  these 
deep  places  to  turn  their  barges,  which  are  built  with  the  bottoms  uppermo«t.  At  the 
shallow  points,  6  inches  may  oe  found  at  low  water.  The  bars  are  composed  of  rocky 
debris  and  large  gravel,  reHtiiig  on  a  rock  bottom.  The  work  on  this  section  will  con- 
sist in  removing  several  bars  and  fish-dams  and  blasting  detached  rock  and  projecting 
masses.  The  obstructions  to  descending  navigation  are  small  in  compai'ison  with 
those  which  occur  at  Smith's  Shoals,  which  come  next  in  order. 

Smith^n  Shoals. — The  name  of  Smith's  Shoals,  or  the  Great  Shoals,  has  been  applied  to 
•  a  succession  of  rapids,  caused  by  the  descent  of  the  river  over  ledges  of  shaly  limestone, 
and  designated  successively  Shadoweu  Shoal,  White  Cliff  Ripple,  Long  Shoal,  and 
Smith's  Shoal.  These  shoals  are  the  most  dangerous  obstacles  to  descending  naviga- 
tion, and  before  the  channel  had  been  invproved,  as  niany  as  ten  to  twelve  coal-boats 
have  been  lost  out  of  forty,  which  attempted  to  descend  during  a  freshet.    Since  that 

f>eriod  a  large  amount  of  rock  has  been  removed  from  the  channel,  an^l  the  loss  of  coal- 
)oats  does  not  exceed  three  annually.  The  entire  length  of  the  shoals  is  nine  miles, 
and  the  aggregate  descent  54  feet,  or  at  the  rate  of  C  feet  per  mile.  As  the  river  below 
the  shoals  hsis  a  verj^  moderate  descent,  a  rise  of  13^  feet  at  the  foot  is  equivalent  to 
1-foot  rise  at  the  head  of  the  shoals.  When  therefore  the  river  is  high  enough  for 
l^oats  to  run  the  rapids,  the  slope  is  reduced  to  about  44  feet,  or  to  nearly  5  feet  per 
mile. 

Shadowen  Shoal,  the  first  of  the  series,  is  formed  of  horizontal  ledges  of  limestone, 
fractured  and  seamed  by  the  current,  over  which  the  water  flows  with  a  depth  vary- 
ing little  from  3  inches,  when  the  river  is  about  1  foot  above  low  water.  Here  the  river 
ex]»ands  from  a  width  of  400  to  700  feet,  and  continues  nearly  the  same  width  through- 
out the  length  of  the  shoal.  The  length  of  Shiulowen  is  two  miles  and  the  descent  10 
feet,  or  at  tne  rate  of  5  feet  per  mile. 

A  vertical  clitt'of  lime8t<me,  two  to  three  hundred  feet  in  height,  gives  the  name  to 
White  Cliff  Rii)ple,  which  is  three  miles  below  the  first.  It  is  about  one-fourth  of  a 
mile  long,  with  a  desemt  of  25  feel,  or  at  the  rate  of  10  feet  per  mile.  The  width  of 
the  river  is  about  600  feet.     It  resembles  the  first.  * 

Long  Shoal  is  separated  from  tho  l:wt  by  a  pool,  three-qnarters  of  a  mile  in  length. 
It  has  the  same  bottom  as  the  others,  but  varies  in  width  from  600  to  660  feet.  It  is 
one  mile  and  seven-tenths  in  length,  and  has  a  descent  of  21  feet,  or  at  the  rate  of  nearly 
13  feet  per  mile,  but  at  one  point  there  is  ii  vertical  fall  of  2^  feet.  The  contraction  of 
the  water-way,  the  rapid  descent,  and  the  sudden  turn  to  the  left  which  occurs  at  this 
jmint,  make  the  i)assage  more  dangerous  than  at  any  other  part  of  the  shoals.  Three  Lat- 
eral dams  have  been  built  in  this  bend.  All  of  them  enter  the  river  nearly  perpendicu- 
lar to  the  current,  and  two  of  them  are  provided  with  flank  walls.  The  stones  on  the 
upper  one  have  been  scattered  by  the  floods.  These  dams  were  not  intended  to  influ- 
ence the  low-water  stage,  and  their  utility,  on  account  of  their  position,  is  doubtful  at 
high  water. 

Smith  Shoals  is  about  one-fourth  of  a  mile  lower  down.     In  length  it  is  three-fourths 
of  a  mile  plus  47?^  feet,  and  has  a  descent  of  15  feet,  or  at  the  rate  of  17.6  i'avt  per  mile 
Three  lateral  dams,  or  wing-dams,  have  been   built  iu  this  bend,  two  from  the  righ 
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bank  and  one  from  the  left.  The  npi)er  dam  on  the  right  and  the  dam  on  the  left 
have  dauk  extensions.  In  this  shoal  there  is  a  vertical  descent  of  about  2  feet,  but 
the  danger  is  not  as  great  as  in  the  Long  Bhoal.  Some  of  the  dams  were  constmcted 
by  the  United  States  and  part  by  the  State  of  Kentucky,  at  different  times,  and  qnite 
a  large  amount  of  rock  has  been  removed  from  the  channel.  The  rock  excavation  hati 
been  of  undoubted  benefit,  but  the  utility  of  the  dams  has  been  questioned.  While 
increasing  the  depth  of  water,  they  have,  it  is  said,  at  the  same  time  increased  the  tur- 
bulence of  the  current,  and  the  coal -boats  are  sometimes  sunk  by  the  waves  which 
dash  over  the  sides. 

To  secure  the  safety  of  the  descending  navigation,  it  will  be  necessary  to  distribnto 
the  descent  where  the  fall  is  greatest,  by  excavating  the  channel.  If  dams  are  erected, 
they  should  be  yilaced  in  the  still  water  of  the  pools  below  the  shoals,  so  as  to  reduce 
the  descent,  without  dangerously  increasing  the  velocity  of  the  current. 

A  canal  would  afford  a  secure  transit  both  for  ascending  and  descending  boats  in 
ordinary  stages  of  the  river,  and  would  cost  about  $1,500,W0.  A  slack-water  naviga- 
tion, by  means  of  locks  and  dams,  would  be  equally  efficient,  but  not  so  dnrable.  It 
would  cost  al>out  S90(>,000,  or  about  $15,00()  per  foot  rise  for  66  feet,  which,  with  four 
or  five  dams,  would  give  at  low  water  about  3  feet  of  water  in  each  lock.  These  esti- 
mates are  not  included  in  the  final  statement.  The  improvement  of  the  natural  chan- 
nel by  contraction  or  excavation  has  been  alone  considered,  on  account  of  the  cost  of 
other  nu'thods  of  improvement. 

A  descending  navigation  is  practicable  by  the  latter  method  in  this  part  of  the  river. 
The  coal-boats  receive  their  loads  during  the  fall  months,  and  are  tied  up  to  wait  tor 
the  winter  tioods.  Upon  the  appearance  of  a  sufficient  **  tide  "  they  start  m  rapid  suc- 
cession. The  race  is  exciting,  but  not  dangerous  to  life.  If  the  boat  is  wrecked  on  the 
rocks,  or  swam])ed  by  the  waves,  the  boatmen  float  ashore  on  the  large  ours,  which 
are  made  of  poplar  and  are  very  liL!:ht. 

Throughout  the  length  of  Smith's  Shoals  the  bluffs,  between  300  and  400  feet  in 
height,  are  conspicuously  escarped ;  the  escarpment  is  sometimes  on  the  right,  some- 
times on  the  left,  but  always  opposed  to  the  direction  of  the  current.  Tlie  rock,  when 
not  stained  by  oxide  iron,  or  pink  lichen,  is  of  a  light-gray  color.  The  debris  at  bot- 
tom affords  a  foothold  for  trees,  and  the  bluff  on  the  opposite  side  is  partially  con- 
cealed by  trees  and  clinging  shrubbery.  Two  narrow  strips  of  bottom,  one  at  the 
foot,  and  the  other  about  one-half  a  mile  below  the  shoals,  are  cultivated.  lYom  the 
foot  of  the  shoals  to  Point  Burnside,  a  distance  of  two  miles  and  a  descent  of  ^  of  a 
foot,  or  at  the  rate  of  3.5  feet  per  mile,  com]>letes  the  first  division.  The  removal  of 
some  logs  is  sufficient  to  make  this  distance  safe  for  steamboats. 

Before  commencing  the  description  of  the  next  division,  a  few  wonls  nrtay  be  given 
to  the  Great  South  Fork  of  the  Cumberland^  which  enters  at  this  i>oint.  This  branch 
is  regarded  by  some  persons  as  of  sufficient  imxmrtance  to  disxtute  precedence  with  the 
main  stream. 

The  Great  South  Fori. — This  fork  has  l>een  surveyed  under  the  authority  of  the  State 
of  Kentucky.  The  following  st^itiiiiient  of  distances  and  descent  is  taken  from  the 
report  of  that  survey :  From  Little  Jumps,  a  narrow  rocky  gorge,  to  the  mouth  of  the 
river,  the  distance  is  about  thirty  miles,  and  the  descent  at  the  rate  of  *2|  feet  p<jr  mile. 
The  width  varies  fi-om  50  to  200  feet  except  at  Messer*s  and  Sloan's  Shoals,  where  the 
width  varies  from  200  to  400  feet.  In  this  distance  are  two  rocky  bait*  and  two  shoals 
composed  of  ledges  of  rock,  which  have  just  l>een  named.  The  descent  of  these  shoals 
is  about  15  feet  to  the  mile.  This  part  of  the  fork  could  be  impi'oved  by  lateral  dams 
and  excavation,  for  the  sum  of  $10,900.  But  the  best  coal  is  found  above  Little  Jumps 
and  betwe^iu  Little  and  Big  Jumps,  a  distance  of  fourteen  miles,  and  here  the  obsta- 
cles are  very  formidable.  At  Big  Jumps  the  channel  is  filled  with  large  rocks  for  a 
distance  of  400  feet.  The  descent  of  the  river  between  these  two  points  varies  from  7 
to  14  feet.  The  channel  is  narrow,  and  its  course  so  crooked  that  a  loaded  boat  could 
hardly  descend  at  high  water  with  safety.  At  one  point  during  low  water  the  river 
disappeai's,  and,  sinking  into  a  subterranean  channel,  reappears  two  miles  below.  Here, 
where  imiirovement  would  be  most  costly,  the  best  veins  of  coal  are  found.  The  work 
above  mentioned  is  not  included  in  the  estimate  for  imi»roviug  the  Cumberland. 

SECOND  DIVISION. 

From  Point  Burnside  to  Nashville,  the  head  of  low-water  steam  navigation,  t\\e  dis- 
tance is  358  miles,  and  the  descent  232  feet. 

The  line  of  the  proposed  railroad  from  Cincinnati  to  Chattanooga  crosses  the  river 
at  the  head  of  this  division,  and  ascending  the  ridge  east  of  the  South  Fork  attains 
the  hiuhland  plat^^au  upon  which,  with  an  imperceptible  descent,  it  extends  to  the 
State  line  of  Georgia.  From  Point  Burnside  to  the  dividing  line  between  Kentucky  and 
Tennessee  the  distance  is  one  hundred  and  twenty-nine  miles,  and  the  descent  94  feet, 
or  at  the  rate  of  0.73  of  a  foot  to  the  mile.  In  this  section,  in  ordinary  high  stages  of  the 
river,  steamboats  encounter  difficultictj  at  nineteen  or  t^vcnty  points,  couslstiDg  of 
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rocky  ledges,  gravel-bars,  and  snags  or  logs,  and  overhanging  trees.  At  low  water  the 
pools  become  nearly  level,  the  bars  more  numerous,  and  the  descent  is  transferred  to 
the  shoals  and  rapids.  At  this  st>age  an  improvement  of  the  natural  channel  by  con- 
traction and  excavation  is  impracticable.  When  the  river  is  from  6  to  8  feet  above 
low  water  this  method  may  be  applied  with  advantage. 

For  the  tirst  forty-five  miles  between  the  South  Fork  and  Creelsborough  many 
shoals  and  bars  are  observable.  The  descent  in  this  distance  is  0.74  of  a  foot  per  mile, 
and  the  width  of  the  river  varies  from  350  to  400  feet.  A  gravel-bar  at  Fishing  Crock, 
and  a  rocky  channel  at  Cowan's  Shoals,  offer  but  little  impediment. 

The  first  point  which  requires  attention  is  found  at  Forbush's  Bar.  The  channel  near 
the  left  shore  is  swift  for  about  1,600  feet,  with  rocky  rapids  at  the  head  and  foot.  A 
reef  below  deflects  the  channel  to  the  right.  Some  rock  excavation  to  distribute  the 
descent,  and  a  dam,  is  required  at  this  poiut. 

The  next  point  requiring  attention  occurs  at  Harmon's  Shoals.  Here  the  water  spreads 
over  a  shallow  reach.  Some  rock  excavation,  and  a  dam  1,*000  feet  in  length  are  required 
to  improve  the  navigation  at  this  poiut.  Passing  Gam's  Island,  where  the  main 
channel  on  the  right  is  partially  obstructed  with  rocks.  The  next  poiut  which  deserves 
attention  is  found  at  Lilly  or  Wolt's  Island.  The  left  chute  is  closed  at  low 
water,  and  the  entrance  to  the  main  channel  is  obstructed  by  a  ledge  of  rocks.  A 
short  dam  to  back  the  water,  and  the  removal  of  the  rock,  is  all  that  is  required  at 
this  point.  Passing  Belk's  Island,  which  has  a  narrow  channel  on  the  right  dO  to 
100  feet  wide,  the  next  point  for  operations  is  found  at  Wild  Goose  Shoals.  Here 
the  channel  turns  suddenly  to  the  left,  near  the  middle  of  the  shoal,  being  diverted  by 
a  gravel-bar,  at  the  month  of  a  small  creek.  Some  rocks  appear  at  tbe  upper  and 
lower  end,  1,500  feet  apart,  which  require  removal.  A  dam  1,000  feet  in  length 
should  also  be  erected.  Change  has  taken  place  in  this  part  of  the  river  since  Staus- 
bury's  survey.  The  position  of  the  rock  and  gravel  has  been  inverted;  the  rock 
is  now  exposed  on  the  left  of  tlie  channel  and  the  gravel  ou  the  right. 

The  railroad  of  the  Poplar  Mountain  Coal  Company  reaches  tlie  river  at  Indian 
Creek,'  fifty-four  miles  from  Poiut  Burnside,  and  three  hundred  and  four  miles  from 
Nashville.  It  requires  a  10-foot  rise  to  permit  a  "tow"  drawing  6  feet  to  go  down  the 
river  with  safety.  The  largest  "tow"  ever  dispatched  from  this  lauding  carried  42,000 
bushels  coal.  Six  days  are  required  to  make  the  round  trip,  (including  bringing  the 
barges  back,)  if  the  boats  are  not  detained  by  fogs.  The  obstructions  to  this  trade  are 
found  in  the  bars  of  debris  of  rocks  and  ledges,  and  in  the  crooked  channel.  Blunkit- 
ship  bar  and  Campbell's  Island  come  next,  but  are  not  of  sufficieut  importance  to 
require  further  notice. 

From  Creelsborough  to  Bnrksville  the  distance  is  twenty-six  miles,  and  the  descent 
16  feet,  or  at  the  rate  of  0.61  of  a  foot  per  mile.  The  average  width  of  the  river  is 
450  feet.  In  the  upper  part  of  this  section  the  only  improvement  required  consistii  in 
removing  some  logs  and  trees. 

The  next  point  requiring  improvement  is  at  Walton  Shoals.  This  is  a  straight  and 
shaUow  "reach,"  and  should  be  contracted  by  a  dam. 

From  Bnrksville  to  the  Tennessee  line  the  distance  is  forty  miles,  and  the  average 
descent  0.74  of  a  foot  per  mile.  The  width  of  the  river  increases  gradually  to  this 
point,  where  it  is  550  feet.  Six  islands  in  this  ]>art  of  the  river  divide  the  water-way, 
but,  with  the  exception  of  the  removal  of  a  small  amount  of  rock,  no  work  is  required. 
From  South  Fork  to  this  point  the  alluvial  banks,  between  the  bluffs,  are  about  fifty 
feet  in  height. 

From  the  State  line  to  Nashville  the  distances  depending  on  a  comparison  of  recon- 
naissances, and  the  distances  as  estimated  bv  the  pilots,  are  as  nearly  correct  as  was 
possible  without  actual  survey.  From  this  line  to  Carthage  the  distance  is  about  one 
hundred  and  twenty-six  miles,  and  the  descent  74.4  feet.  The  following  points  deserve 
notice :  Passing  Turkey  Island  and  Brimstone  Island,  where  the  channel  is  very  crooked, 
the  next  point  is  found  at  Floating  Mill,  or  Scantlin  Island.  The  steamboat  channel 
has  changed  since  Stansbnrv's  survey  from  the  right  to  the  left.  Removal  of  rock 
and  the  erection  of  a  dam  is  necessary  at  this  point.  At  Simpson  Island  the  channel  is 
divided  by  three  islands,  two  on  the  right  and  one  on  the  left  of  the  main  channel. 
Three  small  dams  are  necensary  to  unite  the  adjacent  islands,  and  to  close  the  lateral 
chutes  above.  At  Cub  Creek  two  islands  should  be  united  and  connected  with  the 
main  shore.  At  the  month  of  the  creek,  rock  and  gravel  excavation  is  nypiirt'd.  No 
work  is  now  required  ou  the  bar  near  Williamsburg,  Tennessee.  At  Cribbins,  or  Widow 
Hollimau's  Island,  a  dam  should  be  erected  to  unite  the  upper  island  with  the  shore. 
The  next  poiut  occurs  at  Indian  Creek.  A  rapid  descent  and  rocky  channel  render  a 
dam  and  rock  excavation  necessary  to  improve  the  navigation  at  this  point. 

Very  serious  obstructions  are  found  at  Sand  Shoals.  The  channel  is  obstructed  by 
one  large  gravel-bar,  and  several  smaller,  and  the  lower  end  is  partially  occnpied  by 
rock.  A  dam  2,500  feet  long,  dredging,  and  the  removal  of  rock  will  make  this  channel 
less  difficult. 
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Rock,  BiiHh,  and  Bea8ley*8  Shoals  all  present  obstructions,  but  do  not  necessarily 
require  iniprovciucut  at  the  stage  to  whicii  operations  of  this  kind  are  applicable. 

From  Cartha^t^  to  Nashville,  a  distance  <»f  about  oue  hundred  and  three  miles,  many 
bars  are  rovralcd  at  low  water.  Bartlett's  Bar  and  Donaldson's  Horse-ford  should  re- 
ceive attention.  Dams  are  required  at  both  points,  and  the  gravel-bar  fit  the  last 
point  might  Ije  dredged  with  advantage. 

From  Carthage  down  to  NaAhville  the  folio  iring  bars  are  merely  named  in  their 
order:  Cartilage  Island,  Fost^ir'n  Island,  Hanging  Rock  Island,  Bartlet's  Island,  Parker's 
Island,  C'oose  Creek  Island,  Witly  Island,  Bartlet's  Creek,  Donaldson's  Horse-ford, 
Burke's  Ripple,  and  several  others  of  unknown  names. 

The  width  of  the  river  from  the  State  line  variea  from  550  to  660  feet,  and  the  descent 
to  Nashville  is  at  the  average  rate  of  0.59  of  a  foot  per  mile.  The  bottoms  are  from 
one-half  to  one  mile  wide.  At  Carthage  the  l>ottomH  expand  on  the  left  or  south  side 
into  the  Nashville  basin.  This  remarkable  basin  is  one  hundred  and  twenty  miles 
loAg  and  flit >*  to  sixty  miles  wi<le,  and  extends  lougitudin.illy  in  a  southwest  direction. 
It  lies  wholly 'in  the  State  of  Tennessee,  and  contains  the  most  flourishing  cities  and 
some  of  the  most  fertile  lands  in  the  State.  Its  surface,  resting  on  silurian  limestone, 
is  undulating  with  isolated  ridges  or  small  hills,  whicli  rise  occasionally  to  the  level 
of  the  snminit  of  the  surroun<liiig  highlands.  It  is  difficult  to  conceive  of  this  basin 
as  the  result  of  erosion  and  aqueous  denudation,  but  no  other  cause  has  left  such 
unmistakable  evidences  of  its  action.  Throughout  the  entire  area  of  the  cavei*nous 
limestone  its  operation  is  conspicuous.  The  conglomerate  which  covers  the  limestone 
and  forms  the  surface  of  the  highlands  possesses  extreme  compactness  and  strength, 
and  at  tho  falls  of  the  Cumberland  hits  for  ages  resiste<l  the  action  of  rapid  currents. 
After  the  water  had  once  penetnite<l  this  rock,  and  reached  the  limestone,  the  caverns 
of  the  latter  must  have  supplied  subterranean  reservoirs  for  the  accumulation  of  the 
water.  ^ 

Before  the  water  was  able  to  find  vent,  the  increasing  hydrostatic  pressure  must 
have  been  pro])ortionate  to  the  subterranean  area,  multiplied  into  the  height  of  a 
column,  wliieh,  in  the  highland,  must  have  varied  from  400  to  600  feet.  This  eiiormous 
pressure  wonhl  liavt*  been  sutlicient  to  have  rent  asunder  the  rock  and  to  have  opened 
channels  for  ]M)werful  currents.  Evidences  of  this  action  are  not  contined  to  the  Nash- 
ville basin,  but  are  coext-ensive  with  the  conglomerate  and  underlying  cavernous 
limestone.  It  may  not  only  be  observed  in  the  cafton-like  ravines,  the  rock-bridge  of 
Rockcast  le  Kiver,  the  subterranean  channel  of  the  South  Fork,  the  deep  gorge-like  valleys 
of  the  Cumberland  and  its  tributaries,  but  also  in  the  course  of  the  Tennessee  after  it 
enters  the  same  formation,  and  it  is  equally  conspicuons  in  the  denudation,  down  to 
the  lower  silurian,  which  characterizes  the  southern  border  of  the  blue-grass  region  of 
Kentucky. 

The  strata  of  the  basin,  composed  of  lower  silurian,  passes  below  the  bed  of  the 
river  below  Hari>eth  Shoals.  This  dip  controls  the  course  of  the  river  in  its  etforts  to 
flow  to  tin-  northwest,  but  the  southwest  direction  of  the  greater  part  of  its  conrse  may 
have  been  determined  by  the  surface  of  the  superincumbent  conglomerate  through 
which  it  must  have  cut  its  way  before  reaching  the  silurian  limestone.  The  course  of 
the  tributariv's  is  also  controlled  by  this  formation.  All  these  streams  have  a  general 
northwest  direction.  Caney  Fork  is  worthy  of  note,  because  of  the  deep  and  rocky 
gorge  and  a  vertical  fall  of  90  feet,  by  which  the  creek  descends  from  the  highland 
rim  and  enters  the  basin. 

THIRD  DIVLSION. 

From  Nashville  to  the  mouth  of  the  river  the  distance,  as  determined  by  reconnais- 
sances, is  about  one  hundred  and  ninety-two  miles;  the  descent  by  railroad  levels  is  79 
feet,  or  at  the  rate  of  0.41  of  a  f(K)t  per  mile. 

Tile  ob.slnietions  in  this  division  consist  of  rocky  ledges  in  the  upper  part,  and  of 
brittle  ferruginous  conglom«Tate  and  gravel  and  sand  in  the  lower.  There  are  also 
snags  and  logs  which  should  be  removed.  Four  bridges  cross  the  Cumberland  in  this 
division.  Two  at  Njishville — a  wire  suspension-bridge  and  an  iron  railroad  draw-bridge 
of  the  Loui.sville  and  Nivshville  Uailroatl.  The  third  is  at  Clarksville,  on  the  Louisville 
and  Memphis  Kailroad,  andis  a  draw-bridge  of  composite  character,  partly  iron  and 
wood.  Tli»*  fourrli  is  in  proct'ss  of  erection  near  the  un>uth  of  the  river.  The  channel- 
way  has  a  rlear  distance  of  115  feet  at  all  these  bridges. 

The  lirst  ])oint  re(iuiring  attention  below  Nsishville,  after  the  removal  of  the  fimnda- 
tion  of  an  <»l(l  pier  at  the  city,  is  found  at  Nashville  Island,  two  miles  .below.  Several 
rocks,  which  obstruct  the  pjissage  of  the  boats,  should  be  removed  from  the  channel. 
The  island  can,  without  dirtieiilty,  be  connected  with  the  left  shore,  and  the  increased 
volume  of  wat<'r  would  enable  the  boats  to  pass  safely  to  the  right  of  the  island.  But 
the  same  result  can  be  ac(;om]>lished  at  less  cost  by  removing  tlie  rock,  which  is  about 
6  inches  below  the  surfact?  at  low  water.  This  rock  appeiirs  t^  form  i)art  of  the  l>ed  of 
the  river.  The  main  body  of  wat<'r  is  detiected  into  the  right-hand  channel  by  a  blutf 
of  rock,  wliich  extends  above  the  binding,  below  the  chair  factory.    The  opposite  bank 
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is  much  worn  by  the  cnrrent,  and  should  be  protected.  The  avera^jo  slope  por  mile, 
from  the  hoa^l  of  the  island  to  the  fish-trap  below,  a  distance  of  7,:<(X)  feet,  was  2.14 
feet ;  the  maximnm  descent  near  the  middle  of  the  island  was  6.!i5  feet,  and  the  depth 
at  low  water  on  the  bar  is  1.2  feet. 

From  N.ishville  Island  to  Gower's  Island  the  rocky  banks  have  been  worn  by  the 
water  as  smooth  as  a  slope  wall,  and  follow  the  course  of  the  river  with  a  regular  cur- 
vature. A  hi};h  bluff  appears  on  the  right,  above  the  island,  and  hero  the  river  valley 
contracts,  and  the  highland  rim  is  again  enterc^l.  The  work  reiiuired  at  this  point 
consists  in  the  removal  of  a  portion  of  some  cribs  and  wrecks.  The  channel  on  the 
left  of  the  ishmd  is  narrow  and  nlay  require  dredging. 

Harpfth  ShtHila. — A  succession  of  rocky  ledges  and  gravel-bars,  severally  known  as  Flax- 
Pat<;h  liar,  Harpeth  Island,  Sycamore  Creek,  Harpeth  River  Bar,  and  Reeirs  Reef,  are 
collectively  designated  Harpeth  Shoals.  These  obstructions  have  been  regarded  as  among 
the  most  serious  on  the  river  on  account  of  the  number  and  close  succession.  The 
entire  length  is  4.3  miles;  the  total  descent  11.59  feet;  the  average  slo])e  per  mile  2.17 
feet,  and  the  maximnm  slope  7.81  feet,  which  is  near  the  lower  part  of  the  island.  The 
sl^oals  are  probably  ft)nned  by  the  increased  dip  of  the  strata.  The  w(»rk  executed  by 
the  Government  in  1834  has  increased  the  dei)th  of  the  water,  but  the  lateral  dams 
eonstnicted  at  that  time  are  greatly  in  want  of  repairs.  Openings  have  bticu  made  in 
them  by  tishermen,  to  secure  a  passage  for  their  canoes,  and  a  large  amount  of  water 
escapes  behind  the  dams. 

The  first  dam  at  Flax-Patch  Bar  is  formed  by  loose  stone  (riprap)  cast  in  along  the  Ijne 
and  rising  to  5  fe<»t  above  low  water.  The  river  is  contracted  by  the  dam  from  720  to 
32U  feet.  Entering  the  river  obliquely,  this  dam  extends  for  530  feet  to  the  angle,  and 
then  runs  parallel  with  the  current  for  8(>(>  feet,  terminating  abru]»tly.  Below,  the 
chaimel  crosses  to  the  left  over  a  gravel  bar.  with  one  foot  upon  it  at  low  water. 

Harneth  Islan<l  Dam  commences  about  1,700  feet  lower  down,  and  enters  the  river 
from  the  same  bank,  but  more  obliquely.  From  the  bank  to  the  angle,  the  distance  is 
8(H)  feetL  the  island  is  3,1(H)  feet  in  length,  and  the  dam  extends,  in  a  damaged  condi- 
tion, 1,600  feet  below  the  end  of  the  island.  The  entire  length,  including  the  island, 
was  originally  5,500  feet.  The  water-way  is  contract^Ml  from  775  feet  above  the  dam, 
to  450  fovt  near  the  upper,  and  1^5  feet  near  the  lower  end.  At  the  stage  of  2.2  feet 
al)Ove  low  wat4»r.  the  maximum  velocity  ab(»ve  the  Flax-Patch  Dam  was  1.72  ,feet  per 
second,  and  about  the  middle  of  Harpeth  Island  the  maximum  velocity,  about  the 
same  stage,  was  3.48  feet  per  second.  At  this  stage  the  Flax-Pat<;h  Dam  was  found 
to  have  raise<l  the  water  0.68  of  a  foot  near  the  angle,  and  the  Harpeth  Dam  1.70  near 
the  angle,  and  0.87  near  the  foot  of  the  island.  The  discharge  of  the  river  above  Flax- 
Patch  l)am,  when  the  gauge  read  2.2  feet,  was  4,971  cubic  feet  j>er  second,  and  the  dis- 
charge near  the  middle  of  the  island  wjuj  4.810  cubic  feet  per  seeomi ;  the  dilterence 
between  the  two,  161  cubic  teet  per  second,  is  equal  to  the  quantity  of  water  which 
escaped  at  the  head  of  the  island.  Below  the  island  the  dam  h:w  been  nearly  destroyed 
by  tue  steamboat  men,  in  their  efforts  to  waq>  up  against  the  current.  The  stone  has 
been  used  to  give  weight  to  the  anchors  employed  for  this  purpose.  If  a  dam  is  ever 
reconstructed  at  this  iM>int,  it  should  be  supplied  with  ring-bolts,  firmly  anchored  in 
masses  of  rock.  The  contraction  of  the  river  has  canse<i  considerable  abrasion  of  the 
banks,  which  should  be  protected.  It  has  been  stated  that  the  deei>est  channel  was 
originally  on  the  left  of  the  island,  but  that  the  engineer,  fearing  the  formation  of 
shoals  below  from  the  lighter  gi'avel  (»f  this  channel,  threw  the  body  of  the  river  over 
the  horiz<mtal  bottom  of  rock  W'hich  composes  the  bed  of  the  right  channel ;  2.1')00  feet 
below,  the  channel  crosses  to  the  left  over  a  gravel  bar  and  some  detached  rock  oppo- 
site Sycamore  Creek.  From  the  cn'ek  to  Harpeth  Kiver  the  channel  is  obstructed  by 
detached  rocks  which  have  fallen  from  Harpeth  Blulf.  Op]>osite  the  mouth  of  Har- 
peth River  a  i>rojecting  reef  and  an  irregular  rocky  bottom,  for  150  yards,  are  the 
chief  impediments.  At  Reed*s  Keef  two  rocks,  one  on  each  side  of  the  channel,  con- 
tract the  water-way  and  make  the  channel  dithcult  to  pass  at  low  wat«.'r.  In  order  to 
restore  aud  improve  the  navigation  at  these  points,  the  old  dams  sho'ild  be  repaired 
and  ext4*nded,  the  rock  removed  at  Sycauicu'e  Slioals,  aud  the  bar  dredged.  If  these 
(»perations  an*  insntlicieut  a  dam  will  be  nec«'ssary.  The  rocks  in  the  channel  in  front 
of  Haqjeth  Blntf  shonld  be  removed,  and  also  porti(»ns  of  the  reef  opposite  Harpeth 
River,  and  tin-*  irregnlarities  of  the  bottom  should  be  leveled. 

The  rocks  at  J^'ed*s  Keef  should  be  removed  from  the  cliannel.  Until  this  work  is 
executwl,  ir  is  not  easy  to  determine  Avhether  a  dam  sluMild  b«^  platted  near  the  mouth 
of  Harpeth  Kiver,  or  below  Keed's  Reef.  This  question  can  be  but  determined  during 
the  progH'ss  <»f  the  oth<^r  operations,  liood  cultivated  bottoms,  iVoni  tbree-(|uarters  to 
one  mile  in  width,  are  fouiul  on  each  side  of  the  river  about  n;ir|M?tli  Island,  and  con- 
tinne  as  far  as  Harpeth  BlntF  on  the  h;ft,  and  to  the  blutl*  below  Kt;ed\^  Keef  on  the 
right,  with  an  elevation  of  about  35  or  45  feet. 

Between  Keed's  Keef  and  Davis's  Ki|)ple  the  alluvial  bottoms  increase  in  extent, 
both  in  length  and  breadth,  but  no  serious  obstruction  is  formed  as  far  as  the  latter 
poiut« 
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Darin  fi  HippU. — The  avcrape  slope  from  a  small  ravine  above  the  dam  to  the  landing 
below,  a  diHtaiirc  of  l.'M  mil£s,  is  3.77  feet  per  mile ;  the  maximum  slope  near  the 
lower  end  (»f  the  dnni  is  9.16  feet  per  mile.  The  dam  enters  the  river  at  an  angle  of 
45^,  and  extends  4'iO  feet  to  the  angle,  where,  turning,  it  continues  down  stream  for  850 
feet,  teruiinutiiig  abruptly.  The  width  of  the  river  is  contracted  from  520  feet  above 
the  dnin  to  '240  fiM^t.  at  the  middle  of  the  flank  wall.  This  dam  is  of  riprap,  and,  like 
the  othern,  Ih  about  5  f«»t?t  above  low  wat«'r.  Several  gaps  and  a  break  near  the  shore 
pennit  the  water  to  escape.  A  gravel  bar  extends  below  the  dam,  which  has  a  depth 
of  1.4  fe(>t  at  low  water.  A  gravel  bar  at  the  mouth  of  a  small  branch  c<mtractB  the 
channel  opposite  the  lower  end  of  the  dam,  and  creates  a  rapid,  oblique  current.  The 
re]>air  of  this  dam  and  the  dredging  of  the  grav(>l]y  point  will  reduce  the  current  and 
impnivf>  navigation  at  Davis's  Kip}dc.  A  high  bluff  on  the  right  contains  good 
hydniulie  limestone.  Below  thirt  ]»oint  gravel  bars  become  more  frequent,  partionlarly 
at  the  mouths  of  the  cn»ek8.  Those  which  occupy  the  bed  of  the  river,  are  said  to 
have  retained  their  present  form  for  twenty  years.  Any  obstruction  in  the  current 
becomes,  however,  the  nucleus  of  a  rapid  accumulation  of  gravel  and  debris.  The 
wing-ilanm  in  this  ]>art  of  the  river  are  said  to  become  packed  with  gravel,  and  water- 
tight in  two  years  after  erection. 

r>«»ni  Davis's  Kip^de  to  Clarksville.  sixty-five  miles  from  Nashville,  the  river  winds  in 
long  and  graceful  curves,  such  as  might  have  been  designed  by  ait.  Throughout  this 
section  the  dre<l«;e  may  l>e  used  with  a<lvantage,  especially  in  c«»nnection  with  lateral 
dams.  Natural  eircuuistances  favor  the  i»retvervation  of  an  artificial  channel,  which 
the  stream  cannot  create.  A  straight  part  of  the  river  walleil  in  by  rock  on  the  right, 
just  above,  (.'larksville,  is  ])artinlly  obstructetl  by  brittle  ferruginous  conglomerate, 
which  ean  l>e  ext-avateit  with  the  ilriMlije. 

Ai)proaehing  I'aluiyra  Island,  ten  miles  below  Clarksville,  the  bottoms  become  lower 
and  the  banks  are  eoniposiMl  more  hw'gely  of  gravel  and  lighter  alluvial.  The  change 
has  increased  the  ininiber  of  islands  and  bars  in  the  river  beh)w  Palmyra,  Wells,  and 
Kald  Islan<ls,  composed  for  the  nnmt  part  of  gravel,  which  the  decreasing  velocity  of 
the  river  here.leavrs  in  the  broad  reaches  and  eddies.  These  islands  continue  to  increase 
until,  aeting  as  artifieial  wing-dams,  they  contract  the  stream  and  augment  the  velocity 
sutfieientiy  to  maintain  a  navigable  channel. 

ralmyra  Jnhnid. — The  river  is,  at  onlinary  stages,  divided  into  three  channels,  which 
at  low  water  are  reduced  to  two  hy  the  clrying  up  of  the  middle  cluinnel,  leaving  a 
gravel  bar  on  th<^  ri;;ht  of  the  islamf.  The  left  chute  is  30  feet  wide.  The  right-hand 
channel  ]>eiiig  very  narrow,  and  turning  bhai*i»ly  to  the  right,  l)ec4unes,  at  the  head, 
ditfii-nit  to  navi;;ate  (»n  account  of  a  cross-current  which  for<*es  the  boats  on  the  bar 
oiqiosite.  A  small  amount  of  dn'dging  will  remove  this  ditficnlty.  The  bank  also 
should  be  ])roteeTetl  tVom  the  current,  which  has  cut  <leeply  along  the  slojie.  The  mid- 
dle and  left  haiul  channel  may  then  be  beneficially  closed  by  a  dam  rising  5  feet  above 
low  water.  The  rivt-r  turns  to  the  right  against  a  bluff  below,  and  the  island  appears 
to  have  formed  iii  the  eddy  of  the  conflicting  currents. 

mik  (ntk: — The  shoal  at  this  iM)int  is  due  to  the  gravel  and  sediment  brought  into  a 
sluggish  jiart  of  the  river,  by  a  rapid  little  creek.  The  creek  enters  with  a  compara- 
tively rapid  tleseent  between  soft  and  sliding  alluvial  banks.  The  average  sIojh'  per 
mile  of  the  river  is  (MM  of  a  foot.  The  maxinnim  slope  is  not  more  than  1.:^,  and  the 
wiilth  <if  the  ri\er  is  5^5  feet.  The  banks  of  the  creek  should  lu-  riprapped  to  prevent 
the  erosion  and  the  tninsfer  of  seilinnMit  to  the  river.  After  the  bar  has  been  dretlged, 
it  may  be  neres^ary  to  constnu't  a  hiteral  dam  to  keep  the  channel  oj»en.  The  banks 
are  from  lio  lo  40  feet  in  height,  antl  the  bottoms  from  one-half  to  cme  niih^  wide,  i^om 
]*almyra  to  Dover  no  gther  obstruct  iims  occur  of  sutficient  imjM»rtance  to  deserve  notice, 
exc«'pt  tin'  submerged  logs  below  Wells  Island.  The  river  m  this  section  is  made  up 
of  straight  reaehes  and  long  curves  of  sutficient  depth,  with  banks  well  protected  by 
shrnblM-ry.  Tin*  river-bottoms  when  not  cultivated  are  coverc<l  with  hickory,  sheUbark, 
oak,  gum,  and  beach.  The  nndcrgn)wth  is  pawpaw  and  dogwood.  The  border  of  the 
river  is  lined  with  willow  and  some  cottonwood.  Bahl  Island  api»ears  as  a  gravelly 
bar,  covereil  by  the  river  in  onlinary  stages,  but  requires  no  sj»ecial  notice.  In  front 
of  the  oM  ('unilnrland  iron-works  ;  the  river  is  sluggish,  but  free  from  snags,  and  in 
gcHul  na\i^al>le  condition. 

The  next  point  is  f\»und  at  Dover  Island.  The  obstnictions  assume  the  form  of  rocky 
ledges,  and  a  gravel  l»ar  in  the  right  channel,  and  continue  with  intcrrnptions  as  far 
as  Y)over's  Landing,  thriH?  miles  h»wcr  down.  The  island  is  one  mile  long,  connected 
with  the  left  shore  by  a  dam,  and  another  short  dam  has  been  constrncieti  about  mid- 
way. The  h'ft-hand  channel,  originally  the  l>est.  was  pn>bablv  condemned  on  account 
of  its  sliding  bank'*.  The  lett  channel  along  the  rocky  blutt*  has  a  bed  of  HK'k,  and  is 
very  shallow  at  low  water.  The  cnrivnt  is  ra]>id,  the  slo]>e  b<»ing  5.5  feet  per  mile. 
The  av<«ragi*  slope  ln'tween  the  hea<l  of  the  island  and  Dover  Landing,  three  miles 
below,  is  l.^J  fri't.  The  width  above  the  dam  is  4:i5:  alwHit  midway  of  the  island  it  is 
5J50  t'et't.  Notwiiiistanding  this  great  contraction,  tin*  descent  brings  the  rock  of  the 
lu»tt«»ni  sntlieionti\  near  the  surface  at  low  water,  (one  foot,)  to  obstruct  the  jiaaaagu 
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of  steamboats.  The  dam  is  broken  near  the  shore,  bat  at  the  time  of  snrvoy,  when 
the  river  was  2.4  feet  above  low  water,  it  raised  the  water  about  0.43  of  a  foot.  Little 
will  be  accomplished  by  the  repair  of  this  dam,  if  the  rock  is  not  at  the  same  time 
removed  from  the  point  in  the  channel  where  the  descent  is  greatest.  Below  the  island 
the  river  is  about  500  feet  wide,  and  retains  this  width  as  far  as  Dover  Landing.  In 
the  upi>er  part  of  the  reach,  a  gravel  bar  of  regular  form  extends  for  1,900  feet,  and 
contracts  the  channel  to  400  feet  at  low  stages.  Below  this  bar  a  dam  enters  the  river 
at  an  angle  of  45°,  and  extends  for  380  feet  with  a  flank  wall  1,200  feet  long.  The 
water-way  is  contracted  to  280  feet.  The  water  is  deep  along  the  dam,  but  below  it 
the  channel  is  broken  by  gravel  bars.  Just  above  the  ferry  a  cross-current  forces  the 
boats  out  of  the  channel,  as  they  pass  over  the  bar  (1.3  water)  to  the  left  shore.  The 
dam  should  be  extended  nearly  to  the  upper  lauding,  and  the  bar  below  should  be 
dredged  in  order  to  secure  a  straight  and  good  channel  to  deep  water  below  Dover 
Ferry.  Observations  were  made  at  the  dam  above  Dover,  which  give  for  the  discharge 
of  the  river  when  the  gauge  read  1.9  above  low  water,  3,248  cubic  feet  per  second. 

The  next  point  in  order  is  found  at  Upper  Gatliu  Shoals.  The  channel  hero  is  winding 
Beginning  with  width  of  420,  it  expands,  as  it  turns  to  the  right,  to  610  feet,  and  again 
contracts  to  420  feet  as  it  turns  to  the  lert,  2,500  feet  below.  The  bar  oxteuds  from  the 
left  shore,  and  the  channel  au  the  right  is  narrow,  shallow,  and  crooked.  A  dam  to 
deflect  and  contract  the  current  combined  with  dredging  will  remove  the  difficulty  at 
this  point.    The  maximum  slope  at  Gatlin  is  2.81,  the  average  0.74  of  a  foot  per  mile. 

The  point  next  in  order  occurs  at  Line  Island.  Here  a  dam  1,420  feet  long  connects 
the  right  shore  with  the  head  of  the  island,  which  it  follows  for  a  short  distance,  and 
then  exten<ls  in  front  of  it  for  a  distance  of  5,080  feet.  Above,  the  river  is  500  feet  wide, 
but  is  contracted  by  the  dam  to  a  width  of  320  feet.  The  maximum  slope  per  mile  is 
3.3'i  feet ;  the  average  slo])e  is  about  1.50. 

The  wat^r  is  raised  by  the  dam  near  the  angle  to  0.51  of  a  foot.  Along  the  course  of 
the  dam  the  elevation  is  affected  by  openings.  The  distances  from  the  angle  and  the 
height  of  the  water,  as  aftected  by  the  breaks  in  the  dam,  are  as  follows: 


Dliitaiic«  from 
the  angle,  iii 
feet 

Height 
raiAed. 

1 

Distance  iVora 
tbe  angle,  in 
feet. 

Heifjht 
raised. 

Dintance  from 
the  angle,  in 
feet. 

Height 
rai^. 

Dintanco  from 
the  angle,  in 
feet    ^ 

Height 
raised. 

300 
GOO 

0.31 
0.39 

8,100 
3,400 

1 

0.81 
0.31 

900 
1,500 

0.17 
0.37 

3.700 
3,000 

0.33 
0.3? 

The  channel  is  obstructed  at  two  points.  About  half  way  of  the  channel  some  wrecks 
upon  the  Ivft  are  in  the  way  at  low  water,  and  near  the  mouth  of  a  small  branch,  just 
below  the  dam,  a  bar  has  formed  in  the  line  of  the  channel,  which  has  a  depth  of  1.9 
at  low  water.  This  dam  should  be  repaired  and  extended,  and  a  small  amount  of 
dredging  should  be  executed  in  order  to  remove  the  obstructions  to  navigation.  The 
work  ofexcavation  executed  by  the  Government  in  1834,  at  DeviPs  Chute,  has  removed 
the  obstacles  which  once  existed  at  this  locality. 

Baoe-Track  Shoal. — The  obstructions  here  consist  of  a  gravel  bar,  and  several  boats 
are  sometimes  detained  by  the  shallow  water.  The  river  approaches  Devil's  Elbow, 
where  it  is  suddenly  diverted  to  the  right  by  a  hoj-izontal  ledge  of  limestone  which 
projects  into  the  river  about  8  feet  above  low  water.  In  the  reach  above  the  rock,  the 
river  has  a  width  of  420  feet,  which  is  reduced  at  ordinary  stages  to  310  fret  at  the 
rock,  and  expanded  to  540  feet  below  it.  Here,  about  (iOO  feet  below  the  elbow,  a  gravel 
bar  has  formed  on  the  right.  The  material  washed  out  of  the  angle  above  the  rock, 
and  also  below  it,  by  the  current  which  is  precipitated  over  it  at  ordinary  high  water, 
is  deposited  at  the  point  where  the  width  of  the  river  expands  to  540  feet.  Tbe  maxi- 
mum slope  per  mile  at  this  point  is  3.38  feet,  and  the  average  slope  included  in  the 
length  of  the  bend  is  0.71  of  a  foot.  It  is  impracticable  to  straighten  the  river  without 
a  oonsiderable  amount  of  work.  But  this  end  can  be  partially  obtained  by  blasting 
off  the  rocky  point  in  the  elbow,  and  filling  the  bend  above  with  the  material.  The 
bar  should  be  dredged  and  the  river  below  coutined  by  a  lateral  dam,  to  reduce  the 
width,  which  increases  to  700  feet. 

An  examination  was  made  of  the  shoal  at  Little  River.  The  maximum  slope  was 
at  the  rate  of  4.G  feet  per  mile ;  the  ipinimum  slope  was  1.11  feet  per  mile.  A  bar  is 
making  from  the  left  shore,  but  as  it  has  two  feet  of  water  on  it  at  low  water,  no  work 
is  required  until  the  other  bars  are  raised  to  the  same  standard. 

Skelly*8  Island. — An.exaraination  was  made  of  the  channel  from  the  head  of  the  island 
to  a  point  below  the  rolling-mills,  a  distance  of  one  mile  and  a  half.  The  average  slope 
per  mile  is  1.12  feet;  the  maximum  slope  is  5.22  feet.  A*bar  is  forming  from  the  left 
shore  below  the  island,  which  contracts  the  channel  and  acts  as  an  artificial  dam  to 
preserve  sufficient  depth  of  water.    No  work  is  required. 

Ingram  Shoals. — Four  miles  below  the  mills  and  about  one  hundred  and  forty-eight 
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milcR  from  Nashville,  the  last  formidahle  ohBtrnction  is  found.  From  the  head  to  the 
foot  of  tlu>Ke  Hhoals  is  about  three-quarters  of  a  mile.  The  width  of  the  river  above  is 
&60  feet,  and  expands  to  640  feet  near  the  middle  of  the  shoals  and  contracts  to  440  feet 
below.  Tlie  avt>rage  Bloi>e  is  2.3  feet  per  mile,  the  maximum  slo])e  bein)B[  7.10  feet. 
This  shoal  Ih  eoniiM»8ed  of  fi^avel  resting  on  blue  clay.  The  river  at  this  point  is  straight. 
Originally  the  channel  passed  from  the  left  to  the  right  side,  but  has  been  transferred 
wholly  to  the  riglit  bv  four  sunken  barges  at  the  head  of  the  shoal.  About  half  way 
of  the  shoal  and  in  tlie  middle  of  the  river  a  gravel  bar  extends  for  1,300  feet,  con- 
tracting the  main  channel  to  the  width  of  200  feet  without  increasing  the  depth.  The 
Bhoalest  part  of  the  bar  has  1.2  feet  at  low  water. 

In  onler  to  improve  the  channel  at  Ingram  Shoal,  it  is  evident  that  a  considerable 
amount  of  dredging  will  have  to  be  executed  in  order  to  make  a  lateral  dam  efficient. 
Both  arc  reciunmendtnl.  There  are  several  other  bars  and  difficult  channels  in  this 
division,  which  have  l>een  passed  over  in  order  to  select  those  which  most  require 
impn)venient.  Those  wfiich  have  been  omitted  ave  named  as  follows:  W(K>d's  Island, 
Martin's  Shoal.  Well's  Island,  Checkered  House,  and  Bull  Pasture  8hoals,  Yellow  Creek 
Towhead,  Wild  Cat  Shoal.  Boyd's  Shoal,  McKuab*s  Bar;  below  Ingram  there  are  Big 
and  Little  Eddy,  Big  and  Little  Iloi-setord,  and  a  rocky  point  four  miles  below  Camp 
Rowdy. 

St4»aniboats  pass  all  these  points  without  difficulty,  when  obstacles  are  encountered 
at  all  the  l()caliti«*8  recommended  for  im])rovement^  Under  the  influence  of  the  back 
wat(*r  of  the  Ohio,  this  ])art  of  the  river  is  subject  to  change,  but  in  its  present  con- 
dition no  iniprovemeut  is  requireil. 

CHARACTER  OF  OBSTRUCTIONS  AND  THE  IMPROVEMENT  PROPOSED. 

From  the  description  above  given  of  the  obstructions  to  na\igation,  it  is  evident 
thatth«'y  may  be  chwsed  under  the  following  heads: 

1st.  Overhanging  trees  in  the  upper  part  of  the  river  and  some  logs  and  snags  in 
the  lowtT. 

2d.  Horizontal  ledges  of  rock,  revealed  at  low  wat«r,  at  points  where  the  river  passes 
fix>m  a  higher  to  a  lower  level. 

3d.  Hal's  composed  of  the  ddbns  of  the  blufls  and  of  the  bed  of  the  river  and  of 
heavy  gravel. 

4tli.  Har*.  composed  of  a  horizontal  layer  of  ferruginous  conglomerate  of  sand  and 
gravel,  found  in  the  lower  part  of  the  river. 

5th.  Wrecks  of  barges  and  old  cribs. 

The  ledg(;s  of  rock  and  bars  of  rocky  dc^bris  become  so  numerous  above  Xashville 
at  low  water,  that  any  attempt  to  improve  navigation  at  this  stage,  by  contracting 
the  channel  or  by  excavating  the  bed,  is  impracticable.  The  only  fetisible  low-wat^-r 
improvement  is  by  locks  and  dams.  This  method  might  be  adopted  with  advaut^tge, 
as  far  as  the  dividing  line  between  Kentucky  and  Tennessee.  It  would  Im?  an  efficient 
method  of  improving  the  great  shoals.  But  since  it  is  excluded  from  consideration  by 
reason  of  its  cost,  it  becomes  necessarj'  to  determine  whether  the  imjirovement  of  the 
natural  clumnel  is  not  practicable  at  some  other  than  the  low-water  stage.  The  river 
from  Nashville  to  Point  Burnside  is  navigable  for  steamboats  at  a  stage  varying  from 
6  to  H  feet,  and  from  Poplar  Mountain  "tows'*  drawing  six  feet  water  can  make  regular 
trips  when  the  river  is  10  feet  above  low  water.  Any  improvement  of  the  natural 
channel  must  facilitates  navigation  at  these  stages. 

Low  water,  according  to  pilots,  is  the  stage  which  permits  the  passage  of  the  smaller 
steamers,  drawing  one  foot  without  freight.  This  may  be  called  steamboat  low  wat«r, 
and  is  one  foot  above  the  ordinary  low  water  of  summer.  In  this  acceptation  the  wonls 
are  used  in  this  report.  From  the  mouth  of  the  river  to  Nashville  navigation  is  practi- 
cable at  from  one  foot  to  one  foot  and  a  half  above  low  water ;  from  thence  to  Carthage 
4  feet  is  n«'ce>sary  ;  thence  to  Bnrkville,  5  feet;  thence  to  Point  Burnside,  6  to  8  feet. 
In  this  (livisiiui  the  period  of  navigation  is  usually  six  months.  Five  nu»nths»  with  a 
depth  of  from  8  to  10  feet,  is  counted  on  by  the  pilots  of  the  Poplar  Mountain  coal  trade 
for  their  tows  of  tJ-feet  draught.  Al>ove  Point  Burnside  a  floml  of  15.7  feet  at  the  foot 
of  the  shoals,  and  4.5  feet  at  the  head,  and  16.8  feet  at  the  point  where  the  coal-boats 
receive  tlieir  loads,  Ls  n'quisite  for  the  safe  descent  of  the  coal-barges  from  the  coal-mines 
of  Pulaski  County.  This  stage  of  water  is  equivalent  to  33|  feet  at  Njwhville.  The  coal- 
barges  which  make  the  trip  unassisted  by  the  steamers  are  compelh»d  to  wait  for  the 
flood.  If  the  river  at  this  point  could  be  so  improved  that  the  barges  might  take 
advantage  of  intermediate  floods  of  less  elevation,  the  shipment  of  coal  would  be  largely 
increaw'd.  , 

It  is  evident,  therefore,  that  the  improvement  of  the  bed  of  the  stream  may  bo  made 
efficient,  by  adapting  this  methwl  to  the  changing  conditions  of  the  river  at  different 
stages  and  in  ditfereiit  sections.  On  account  of  the  variation  of  the  descent,  depth,  and 
navigable  period  in  diOVreut  parts  of  the  river,  a  uniform  standard  of  navigation  is  im- 
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practicable.    The  naTigable  period  of  each  section  can,  however,  be  prolonged,  and 
many  of  the  difficulties  and  dangers  which  obstrnct  the  navigation  can  no  removed. 

The  following  estimates  are  based  upon  the  application  of  the  method  of  improving 
the  natural  chtumel,  modified  by  the  conditions  of  each  locality : 

FIBST  DIVISION. 

From  Laurel  to  Point  Bumsidey  or  the  Great  South  Fork, 

1.000  cubic  vardsTOck  excavation,  at  $3 |3,000  00 

Removal  of  fish-traps 100  00 

Smith's  Shoals: 

Shade  wen  Shoal,  500  cubic  yards  rock  excavation,  at  $3 1, 500  00 

White  Clitt*  Ripple,  500  cubic  yards  rock  excavation,  at  $3 1, 500  00 

Long  Shoul,  1 ,000  cubic  yards'^rock  excavation,  at^i 3, 000  00 

Smitli's  Shoal,  1,000  cubic  yards  rock  excavation,  at  $3 3, 000  00 

Long  Shoal,  7,000  cubic  yanls  dam,  at  $2 14,000  00 

Smith's  Shoal,  7,008  cubic  yards  dam,  at  t2 14,016  00 

Total 40,116  00 

or  about  $9,000  for  fock  excavation,  and  ^,016  for  lateral  dams,  at  Smith's  Shoals. 

SECOND  DIVISION. 

From  Point  Burnside  to  yashvilJe. 
Forbush  Bar : 

Removing  rock  and  timber $500  00 

7,703  cubic  yards  of  dam,  at  $2 : 15,406  00 

Harmon  Shoals :  x 

370  cubic  yards  rock  excavation,  at  $2 740  00 

7,703  cubic  yards  of  dam,  at  $2 15,406  00 

Wolf  or  Lilly  Island : 

3,081  cubic  yards  of  dam,  at  82 6,162  00 

1,111  cubic, yards  rock  excavation,  at  $2 2,222  00 

7,703  cubic  yards  of  dam,  at  $2 15,406.00 

Walton  Shoals: 
Dredging  3,703  cubic  yards  of  heavy  gravel,  at  $1 3,703  00 

Simxtson  Island : 

Removing  1o|jb 200  00 

Left  shore,  nght  shore,  dams  connecting  islands,  3,854  cubic  yards  of 
dam,  at  82 7,708  00 

Cub  Creek : 
3,852  cubic  yards  of  dam,  at  $2 7,704  00 

Cribbin's  Island  or  Widow  Holliman's  : 
3,852  cubic  yards  of  dam,  at  $2 i 7,704  00 

Indian  Creek : 

1,541  cubic  yards  of  dam,  at  $2 3,082  00 

372  cubic  yards  of  rock  excavation,  at  $2 744  00 

Sand  Shoals ; 
15,408  cubic  yards  of  dam,  at  $2 30,816  00 

Bartlette's  Bar : 
7,704  cubic  yards  of  dam,  at  $2 15,408  00 

Donaldson's  Horne-furd : 
15,408  cubic  yards  of  dam,  at  $2 30,816  00 

Total 163,727  00 


The  work  at  different  points  in  the  second  division  varies  in  cost,  generally,  from 
$8,000  to  831,000. 

If  the  work  in  this  division  was  confined  to  removing  dangerous  rocks  and  reefe, 
the  cost  would  not  exceed  one-half  the  above  sum,  and  the  im]>rovenient  woilld 
undoubtedly  lead  to  an  augmentation  of  the  amount  of  the  river  trade. 
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TIIIRD  DIVISION. 
From  yatArine  to  tA«  moulk  qf  the  CumbtrUiud  Bittr. 


Cost  of  impnivemRnt  In  third  division $248,^1 

Totnli-ost  »r  Kei-oDd  iliviBion 163,727 

Totul  CMt  of  Hrst  divlHion 40,116 

Cost  of  iiiiiiroviiig  the  Cnmbcrlaod  RiTer  from  the  head  of  lutTigation  at 

Poiut  UiiTDaiile  to  the  mooth 453.664 

Tbia  snm,  (452,664,  repreBcnts  the  at^gregute  ooat  of  improring  the  CumberUnd 
Siror,  if  tlii'  work  ia  executed  by  the  Goverameat  Under  the  contract  system  tlie 
above  miinuiit  would  be  increased  at  least  20  percent.  It  would  be  economical  tooom- 
plete  the  third  diviaioD  first,  and  the  second  and  Hnt  divisions  snbseqaentlf . 

An  eHtimate  baaed  on  thevnlueofthcproiiermachiner;,  tools  and  luboren,  mechanics, 
and  oflicera,  niiinlwriii);  one  hunilrc<l  ineu  in  all,  dnrin);  a  year  of  operations,  would 
amoniit  to  S^OIH)  or  $100,000.  It  may  be  necessary  to  contract  the  work  to  a  less  sam. 
I'ortioTiH  (if  tliu  iinprovemeut  can  be  executed  with  advantage  to  navigatioDi 

The  n>ck  excavutioii  at  Smith's  Shoals  will  cost  about  $9,iX<0.  Tliis  work  might  be 
execiiliMl  without  the  dumB,  which  would  cost  |3S,(I16. 

Billow  I'oiut  Iturnaide  the  cost  of  the  work  at  different  localitiea  varies  &om  (6,000 
to  |3i),UU0. 

Uetweeii  Nashville  and  the  mouth  of  the  river  the  removal  of  wrecks  will  cost  about 
$1,SOO.  The  repairs  of  HaipRth  and  Flux-patch  Dam  will  ooat  S1S,000,  and  the  im- 
provunient,  including  the  enteuaioas  of  the  dams  of  the  entire  aeriea  known  as  Hac- 
petfa  ShOBl^  will  coat  151,000. 

The  dilfereut  HhoaU  iu  this  divisiou  will  cost  fh>m  84,000  to  $51,000  to  place  them  in 
a  navigable  condition. 

In  order  to  exhibit  the  value  of  the  trade  of  the  Cnmberland  Biver,  it  will  be  suf- 
ficient to  slate  ilie  moru  iniportaut  interests  which  would  be  fostered  and  developed 

by  increoflitig  the  fucititios  of  navigation.  Among  the  first  in  impurtanco  and  first  la 
poutioii  is  thtcoal  trutle.  The  c astcm  coal-delds  of  Kentucky  form  part  of  the  coal* 
's  of  the  Cnmberland  Jiighlsuils,  which  extend  northward  throughWeat  Vlr- 


E'oiaand  Pennaylvaniu, and  southward,  through  Tennessee,!. 
Butucky  the  area  of  coal-measures  is  about  S,90U  square  milea,  and  oousequently  ex- 
Is  that  of  Great  Ilritaiu  by  eight  hundred  square  miles,  and  is  grsater  than  that  of 


FraTice,  Spnin,  anil  Belgium   together.    In  Teuueasee   the  coal   area  ia  equal  t_    

thuusanil  uiiu  hnndred  square  miles,  but  it  is  not  immediately  available  fur  the  river 
trade.  Thoae  portiona  of  Kentucky  wliich  have  contributed  to  this  object  lie  near  the 
head  of  navigation,  and  extend  from  Cliutou  County  to  the  eastern  border  of  Pulaoki 
County,  a  distance  of  about  utnety-llve  mile«. 
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The  coal  of  this  re^on,  with  few  exceptions,  belongs  to  the  subcoDglomeritic  or 
lower  coal-measorc,  and  like  the  coal  of  Arkansas,  of  the  same  horizon,  is  remarkable 
for  its  excellence  and  extent.  The  two  latter  circumstances  have  corrected  the  errone- 
ous opinion  formerly  entertained  of  tliis  formation,  and  have  establisheil  the  iuappli- 
cabihty  of  the  distinction  between  the  productive  and  barren  coal-measureii,  which  pos- 
sess a  local  propriety  when  applied  to  the  coal-lields  of  England  and  PenuHylvania. 
It  was,  however,  known  more  than  thirty  years  ago  that  a  coal-basin,  1,000  to  1,500 
feet  thick,  existed  in  Portugal  below  rock  characterized  by  silnrian  fossils.  In  the 
State  of  Kentucky,  in  the  subconglomeritic  rock  of  the  counties  before  mentioned,  five 
veins  of  coal  are  found  of  easy  access.  IJut  two  only  are  generally  regarded  as  work- 
able. By  denudation,  the  doal  has  been  exposed  in  positions  more  suitable  for  working 
at  some  point44  than  at  others.  From  geological  causes  the  beds  thin  out  toward  the 
east.  The  area  of  workable  coal  is,  in  consequence,  circumscribed  by  certain  districts. 
In  Pulaski  County  it  is  divisible  into  three  districts.  The  lirst  lies  between  Buck 
Creek,  seven  miles  above  the  Great  Shoals  and  Rockcastle  Kiver.  The  second  occupies 
a  small  basin  between  Buck  Creek  and  Pittman  Creek,  and  includes  the  town  of  Som- 
erset. The  third  lies  south  of  the  Cumberland,  between  the  falls  and  the  South  Fork. 
The  first  division  includes  tho  Cumberland  coal-banks,  now  the  most  actively  mined 
in  the  region  aliove  the  South  Fork.  About  half  a  milt*  above  the  mouth  of  Laurel,  the 
coal  was  at  one  time  mined  on  a  small  scale,  but  was  abandoned,  ])robably  on  account 
of  the  difficulty  of  handling  the  coal-boats  and  the  scarcity  of  lumber  with  which  to 
build  them.  Four  veins  of  coal  are  found  at  this  i)oint :  one  in  tho  bed  of  the  river, 
another  20  feet  above  the  water,  a  third,  35  feet  above  the  water,  and  the  fourth,  60  to 
&)  feet  above  the  same  level.  The  fourth  is  about  4  feet  thick,  but  the  third  onlj'  has 
been  worked.  Another  mine,  about  a  mile  below,  on  the  left  bank,  wjis  opened  and 
abandoned.  The  principal  "banks"  are  now  found  on  the  left  bank,  from  ten  to 
eighteen  miles  below  the  mouth  of  Laurel.  As  the  subcarboniferous  strata  is  i^sarly 
horizontal  throughout  the  highlands,  the  subjacent  coal  has  been  exposed  by  the 
erosion,  which  has  carved  out  into  ridgeH  a  large  section  of  country,  and  exposed  the 
veins  upon  the  sides  between  the  associate  strata  of  shales  and  conglomerates.  The 
creeks  and  ravines,  which  are  numerous  along  the  river,  atibrd  many  convenient  points 
for  reaching  the  coal-beds.    The  drifts  are  carried  into  the  hills  horizontally. 

To  buy  the  cars,  build  cabins  and  stables,  lay  the  tram-ways,  procure  the  tools,  and  to 
open  a  coal-vein,  on  the  limited  scale  of  those  now  worked,  costs  about  $5,000.  The 
tram-ways  have  a  descending  grade  from  the  mines  to  the  blutfs,  a  distance  of  one 
mile  to  one  mile  and  a  half,  and  are  drawn  by  mules.  The  galleries  are  just  large 
enough  to  admit  a  diminutive  mule  drawing  six  or  eigiit  small  cars.  The  coal-boats 
are  loaded  by  chutes,  or  by  small  cars  sent  down  an  inclined  plane.  The  first  mine  in 
operation,  below  Rockcastle  River,  is  mined  by  Mr.  Allen  Jcmes,  the  next  by  Mr.  Elliot, 
and  the  third  by  W.  Woodcock.  There  are  others  which  are  not  now  in  operation.  Tlie 
first  may  be  described  as  characteristic  of  the  rest.  Tho  vein  is  from  4  to  5  feet  thick, 
and  about  30()  feet  al>ove  the  river.  The  coal  is  a  semi-cannel  bituminous,  rich  in  car- 
bon, hanl,  shining,  containing  near  the  toi)  of  the  vein  dt^licate  fibrous  rami ti nations, 
or  net-work  of  jiyrites,  easily  seh'cted  from  the  mass  as  it  leaves  the  mine.  The  coal 
bums  with  a  lively,  white, crackling  fiame,  and  is  consumed  to  white  ashes  without 
swelling.  It  is  justly  regarded  in  Nashville  as  the  tinest  coal  brought  to  that  market. 
It  has  also  been  employed  at  the  iron-furnaces  of  Yateman  &.  Woods,  and  is  repre- 
sented to  have  pnxluced  a  larger  and  better  quality  of  iron  than  the  Pittsburgh  or  any 
other  coal  from  the  Ohio  River.  This  testimony  is  confirmed  by  the  former  owners  of 
the  old  Cumberland  iron-works.  The  Cumberland  coal  consumed  in  and  about  Nash- 
ville, at  the  rolling-mills  and  for  domestic  jnirposes,  amounted  to  400,000  bushels. 

When  thb  first  grade  was  erected  in  Nashville,  in  If^'M,  the  consumption  did  not 
amount  to  1,000  bushels.  From  18:50  to  18()0  the  i)rice  of  coal  by  .the  boat-load  was 
from  15  to  25  cents ;  by  retail  from  20  to  50  cents  per  bushel.  It  is  now  about  25  cents 
per  bushel,  of  c'O  pounds  to  the  bushel,  or  S7  a  ton.  The  demand,  on  account  of  the  ob- 
structions to  navigation,  has  always  largely  exceeded  the  ability  to  supply  the  market. 
The  mines  are  held  chielly  by  privatti  owners,  who  limit  their  operati<ms  in  order  to 
supply  the  demand  at  the  closo  of  the  winter,  at  which  time  only  they  are  able  to 
reach  NtOsbville.  Theresultis,  the  Pittsburgh  coal,  aft<;r  descending  the  Ohio  for  niuehun- 
dre<l  miles,  is  able  to  reasceml  the  Cumberlaml  for  two  hundred  miles,  and  to  competo  in 
market  with  the  Cumberland  coal,  of  superior  character,  which  has  to  descend  the  river 
for  five  hundred  and  fifty  miles,  not  more  than  one-half  of  the  <li8tance.  In  1860  it 
was  estimate<l  that  1,000,000  bushels,  or  35,714  tons  would  be  reijuired  to  supply  Nash^ 
ville  and  the  mills  in  the  vicinity.  This  amount  is  now  divided  between  different 
sources  of  supply,  viz,  Pittsburgh,  the  Cumberland  River  coal,  and  the  Sewanee  coal, 
from  the  Upper  Coal  Measures  of  the  plateau,  twenty-four  miles  north  of  the  Alabama 
line,  Grundy  County.  This  coal  is  brought  by  rail  to  Nashville,  a  distance  of  about 
one  hundred  and  six  miles.  It  is  evi<leut  from  these  facts  that  if  it  was  practicable  to 
circumvent  the  Great  Shoals  and  to  improve  the  navigation  of  the  Cuml>erland  be- 
tween Roweua  and  Nashville,  the  coal  from  tho  ujiper  river  could  be  sold  in  the  city 

31  E 
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in  much  larger  (inantiticH  and  at  much  lower  rates.  The  larger  investment  of  capita, 
in  mining  operations,  stiinnlated  by  the  facilities  of  reaching  market,  would  lead  to  so 
great  an  increase  in  mining  operations  that  not  only  would  the  supply  be  sufficient  for 
Nashyillo  and  the  Cumberland  River,  but  the  Cumberland  coal  would  be  enabled  to 
compete  with  the  Pittsburgh  and  Ohio  River  coals  upon  the  lower  Ohio  and  Mississiiipi 
Rivers. 

In  the  jireaent  condition  of  the  river  the  coal-boats  are  obliged  to  wait  for  a  "  coal- 
tide."  T'his  stage  is  erpiivalent  to  33.5  feet  at  Nashville,  14  to  15  feet  at  the  foot  of  the 
shoals,  4  to  5  feet  at  the  head,  and  16|  feet  at  the  coal- banks.  At  this  stage  barges 
drawing  4  feet  may  pass  the  rnpids  without  much  danger. 

There  are  many  tides  of  from  8  to  10  feet,  which,  in  the  unimproved  condition  of 
the  river,  are  not  available  for  deseending  navigation.  The  barges  cost  from  $150  to 
8300,  and  carry  from  <),(M)0  to  8,UU0  bu.shela,  or  from  215  to  iJt^  tons.  These  boats  are 
sold  in  Nashville  for  $40  each.  According  to  my  iTiformation  the  cost  of  mining  is 
about  3  cents  per  bushel,  the  miners  making  from  §1  fjO  to  $2  per  day  It  costs  two 
e^nts  more  to  deliver  the  coal  at>  the  1)anks,  and  half  a  cent  per  bushel  for  loading,  and 
half  a  cent  more  for  pum])ing  and  bailing  the  boat.  The  cost  of  transportation  and 
net  value  is  as  follows  for  an  average  boat-load  of  6,000  bushels: 

Value  in  Nashville  oi  6,000  bushels,  at  25  cents $1, 500  00 

Boat 40  00 

1,540  00 

Cost  of  bringing  to  Nashville  6,000  bushels,  at  6  cents $360  00 

Boat 175  00 

Transporting 200  (K) 

Wastage 120  00 

Haulifig 120  00 

975  00 

Net  proceeds 575  00 


The  annual  average  8hii)ment  from  the  mines  jibove  Smith's  Shoals  is  about  570,000 
bushels,  or  20,3,')/  tons.  er|ual  in  net  value  t^)  about  $57,000.  The  amount  shipped  from 
the  mines  since  they  were  opened  amounts  to  about  2,:i40,(>00  bushels,  equal  in  value 
to  $234,000  net.  The  second  district,  between  Pittman  and  Buck  Creeks,  supplies  coal 
for  local  purposes  only. 

The  third  <listriet,  bordering  on  the  South  Fork,  has,  on  account  of  obstructions  of  the 
shoals,  and  large  masses  of  conglomerate  which  block  the  channel,  contributed  but  a 
small  amount  to  the  trade  of  the  river.  About  seventeen  miles  from  the  mouth  of  the 
river  a  3-foot  vein  was  opened  and  worked  for  a  short  time.  Between  Big  Sinking 
Creek  and  Little  South  Fork,  about  twenty-five  miles  from  the  mouth  of  the  river, 
another  vein,  about  46  inches  thick,  was  opened  and  subsequently  abandoned.  This  vein 
is  about  16U  feet  above  the  limestone,  and  over  it  20  to  30  feet  of  shale,  forming  the  top 
of  the  ridge.  This  coal  ih  sul]ilinnms.  About  half  a  mile  above  the  Little  Jumps 
much  better  coal  is  found,  at  Dick's  banks,  at  an  elevation  of  ^^'SO  feet  above  the  creek. 
This  vein  is  46  inches  thick  and  of  excellent  quality.  The  coal  in  the  vicinity  and 
above  this  point  is  abundant,  and  of  the  same  (pmlity  as  the  upper  banks  of  Pulaski 
Countv,  but  is  naturally  excluded  from  market  bv  the  obstructions  to  navigation  in  the 
South  Fork. 

Between  Smith's  Shoals,  or  the  South  Fork  and  Indian  Creek,  the  landing  of  the 
Poplar  Mountain  CoalComi)any,  below  Rowena,  fifty-eight  miles  from  Point  IBumside, 
coal  has  lM;en  mined  in  small  (piantities  at  several  points.  With  the  exception  of  the 
tops  of  isolated  ridges,  the  entire  area  belongs  to  the  so-called  unproductive,  or  lower 
coal  measures,  below  the  "  farewell  "  conglomerate. 

The  mines  near  Rowena  have  largely  contributed  to  the  river  trade,  and  the  company 
are  preparing  to  extend  their  operations.  The  Po]dar  Mountain  Coal  Company  is  com- 
posed chiefly  of  Pennsylvanians ;  capital  $250,000.  The  vein  is  3^  feet  thick,  and  is 
about  900  feet  above  low  water  of  the  Cumberland,  and  therefore  1,357  feet  above  tide, 
or  480  feet  above  the  main  coal- vein  of  the  Pulaski  Banks.  Unless  the  tilt  of  the  strata 
has  caused  this  eh'vatiou.  the  coal  of  this  district  must  belong  to  a  different  vein  ;  the 
coal  of  the  Pulaski  Banks  has  more  of  the  character  of  canuel  coal.  Tlfis  coal  is  t«ken 
from  Short  Mountain,  a  spur  of  Poplar  Mountain,  and  is  about  seven  and  three-fourths 
miles  from  the  river.  The  top  of  the  mountain  is  about  1,1(K)  feet  above  low-water,  or 
1,557  feet  above  mean  tide  at  Mobile.  About  one  hundred  acres  of  good  coal  is  found 
at  this  point.  By  extending  the  road  to  Poplar  Mountain,  two  and  one-half  miles  far- 
ther, a  ned  of  coal  is  reached  of  superior  quality,  3  feet  8  inches  thick,  covering  2,00*) 
acres.  The  railroad  is  a  substantial  ballasted  track,  laid  with  T-rail,  having  a  grade 
of  240  to  260  feet  for  four  miles.  A  2:J-t<m  engine  is  employed,  which  can  draw  from 
the  mines  to  the  river  1,200,000  bushels  per  aiinum.    But  the  difficulties  of  navigation 
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limit  tbc  qnaiitity  brought  to  market,  which  amounts  to  one-fourth  the  capacity  of  the 
it)ad,  or  about  300,000  bushelH. 

Miniuc  costs  3J  cents,  transportation  If  cents,  or  5^  cents  per  bushel  at  the  landing. 
This  coal  is  not  handled  fmm  the  time  it  is  taken  from  the  mines  until  it  reaches  the 
market,  chutes  being  employed  for  landin<^.  The  method  of  8hi])ping  is  likely  to  cause 
waste,  but  the  coal  is  hard  and  the  loss  from  this  cause  Hmull.  Tlie  demand  largely  ex- 
ceeds the  ability  to  supply.  The  round  trip  to  Nashville  and  back  again  to  Indian 
Creek  recj^uires  six  days,  wh«*n  not  delayed  by  fogs.  A  rise  of  1()  feet  at  the  coal-landing 
is  necessary  for  a  *'tow,"  drawing  G  feet  of  water,  and  carrying  from  35,000  to  42,000 
bushels,  to  puss  down  with  safet^y.  The  dangers  consist  in  narrow  and  crooked  chan- 
nels and  rocky  obstructions.  Two  barges  have  been  lost  in  four  years.  If  the  facilities 
of  navigation  were  increased,  a  much  larger  amount  of  coal  could  be  handled,  with  the 
same  outlay.  As  in  all  other  ojieratious,  the  gioss  profit  depends,  not  u]>on  the  increased 
valne  of  the  unit  of  measure,  but  in  the  increased  quality  of  the  commodity.  One  tow- 
boat,  and  the  machinery  now  on  hand,  could  bring  to  Nashville  four  times  the  quantity 
now  handled.  It  is  evident  that  the  mines  only  await  a  more  accessible  market  in 
order  to  b<»come  largely  renmnerative.  The  same  company  are  now  preparing  to  erect 
iron-funiaces.  Throu^jhout  the  coal  region  this  valuable  ore  is  found,  allording  from  35 
to  60  i>er  cent,  of  good  metal.  Below  the  falls  of  the  Cumberland,  in  the  stratum  of 
shale  below  the  conglomt;rate,  and  about  6  to  10  feet  above  the  water,  nodules  of  iron 
are  found,  not<Jible  fnmi  the  fact  that  it  at  one  time  attracted  considerable  attention,  in 
consequence  of  the  widely  disseminated  report  that  this  ore  coutained  a  valuable 
amount  of  silver.  Visitors  were  attracted  from  other  States,  and  the  property  about 
the  falls  was  held  at  a  high  figure. 

The  following  is  a  section  of  the  bluff,  commencing  from  the  surface  of  the  water  at 
the  foot  of  the  mils :  Seven  feet  of  gray  argillaceous  and  siliceous  shale,  with  iron-stone ; 
12  feet  of  black  shale,  with  noduhvs  of  iron-stone;  4S  of  conglomerate  or  pebbly  sand- 
stone, the  lobbies  of  quartz  often  ditlusely  scattered  and  about  the  size  of  a  small 
marble;  the  falls;  10  feet  of  conglomerate  like  the  preceding;  coal;  conglomerate  10 
feet ;  millstone  grit  50  feet.  The  top  of  the  blntf  slox)eH  back  to  307  feet  above  its  base. 
The  foundation  of  an  old  school-house,  about  half  a  mile  back,  is  372  feet  above  the  foot 
of  the  falls,  and  the  top  of  the  ridge  is  422,  or  about  1,190  feet ;  above  tide  the  general 
level  of  the  higher  ri<lge8  being  5()0  or  600  feet  more. 

The  river  flows  through  the  subcarboniferous  conglomerate  and  sandstone,  in  a 
trough  of  solid  rock.  Near  Laurel  it  enters  the  Hubearboniferous  limestone,  which  has 
the  cavernous  character  strongly  marked,  between  Laurel  and  the  head  of  Smith's 
Shoals.  About  the  head  of  the  rapids  a  bed  of  geodes  is  found  near  the  low-water  sur- 
face, containing  beautiful  specimens  of  crystals  of  quartz,  carbonate*  of  lime,  chalcedony^ 
and  other  minerals.  The  up])er  stratum  of  limestone  contains  fine  specimens  of  crinoids, 
in  large  (piannties,  and  near  the  water  insissesof  limest<^>ne,  composed  of  cyatho]diilloia 
corals,  as  if  the  entire  reefs  had  been  entombed  in  calcareous  sediment.  Terrebratula 
and  other  Devonian  fossils  are  abundant.  The  limestone  of  this  region  aflbrds  good 
material  for  «]uickliine,  as  well  as  fine  building-stone.  The  >iurface  of  the  country, 
which  is  strewn  with  fragments  of  lirbostrotion  canadense,  has  been  largely  denuded 
of  the  sandstone  and  conglomerate.  Near  the  mouth  of  the  South  F<u'k  a  bed  of  black 
bituminouH  shale  probably  nuirks  the  division  between  the  Devonian  and  Ui>per  Silu- 
rian. The  geod  bed,  before  mentione<l,  aj>pears5()  feet  above  low  water  in  the  blulf  below 
Toint  Hurnside.  About  sixt<.'en  miles  farther  is  a  bed  of  limestone,  which  probably 
rests  on  the  knobby  sandston(>,  into  which  the  river  has  cut  deeply  at  Mill  Spring, 
liefore  reaching  the  Tennessee  line  the  river  has  cut  down  through  the  subcarbonifer- 
ous sandstom^  and  conglomerate,  through  the  Devonian  and  I'piK  r  Silurian  to  tin*  L<iwer 
Silurian.  The  blufl's  about  this  locality  are  from  250  to  300  fei't  in  height,  and  are  do- 
nude<l  of  the  sandstone.  All  the  stratas  have  a  dip  to  the  southeast,  and  are  crossed 
by  undulations  whose  axes  lie  southwest,  and  which  together  control  the  drainage  of 
the  C4>uutry  and  the  course  of  the  Ui>p<"r  Cumberland. 

The  Njishville  formation  has  an  anticlinal  west  of  that  city,  the  strata  on  each  side 
dipping,  the  one  northeast,  the  other  southwest.  The  northern  border  of  the  basin  is 
formed  by  the  highland  rim  and  is  com])osed  of  the  siliceous  mountain  limestone,  which 
is  characterized  i)y  thin  strata  of  chert,  siliceous  balls  and  fragments  of  lithostrotion 
strewing  the  surface.  This  formation  is  re-entered  by  the  river  between  Goner's  Island 
and  Ashland,  foruiing  the  western  boundary  of  the  basin.  The  entrance  of  the  river 
is  marked  by  an  escarped  bliitf,  the  light  ocher  tints  of  which  are  brilliantly  illumina- 
ted by  the  nuu'ning  sun,  and  hence  called  Rising  Sun  Blulf.  Owing  to  the  <lip  of  the 
strata  being  mon^  rapid  than  the  descent  of  the  river,  the  water-surface  actually  rises 
in  the  geological  series  in  which  it  flows  below  Harpeth. 

All  the  bluffs  below  this  point  belong  to  the  siliceous  group  of  the  subcarboniferous 
limestcme.  Below  Clarksville  the  blufl*  present*  tht^  following  section  :  40  feet  of  lime- 
stone at  bott^uu,  chert y  and  crinoidal ;  two  beds,  30  feet  and  48  feet,  solitic  and  fossil- 
iferous;  32  feet  of  lithostrotion  limestone;  25  feet  of  siliceous  cherty  limestone,  with 
small  cavities;  30  feet  of  fossil  iferous,  cherty  masses  and  soil  containing  lithostrotion. 
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This  is  A  chnrnctcristic  ioHsil.  All  tho  bluffs  present  the  same  general  featares.  One 
stratum  of  limestone  is  characterized  by  black  calcareous  nodules,  and  the  same  black 
tint  is  sometimes  observed  in  fragments  of  lithostr<»ti(»n.  In  the  clay  and  gravelly  hills 
below  the  level  of  the  ftMTiigiiious  lithoNtrotion,  from  Clurksville  nearly  to  the  month 
of  the  river,  brown  hematite  is  everywhere  found.  This  ore  supplies  a  large  nnmWr 
of  furnaces,  and  the  metal  extracted  is  Miid  to  exceed  in  ductility  and  tensile  strength 
that  of  any  i>art  of  the*  United  StatcH,  if  Alabama  is  <'xce])te(l. 

The  indications  of  this  ore  an^  everywhere  obsrrvablc  in  the  red  soil  and  sandy  fer- 
ruginous strata  and  coiighimcratc^  along  the  lianks  and  in  the  bod  of  the  river.  The 
ore  at  Yrllnw  CnM*k  tnkis  tlu^  form  of  **  pi]ie  ore,"  and  resembles  the  appearance  of 
metal  fi»rmed  by  the  deposit  Imm  chalybeate  wati-r,  percolating  a  honeycomb  soil.  It 
also  occurs  in  feriii^jinous  oclirrous  l>eds  in  tho  form  of  geodes,  locally  termed  "pot 
ore."  Thes*'  are  formed  of  oval  cou<'entric  riu<lsof  rndially  librous  solid  metal,  wluch 
becomes  less  com]>act  and  more  oi-herrms  toward  the  outer  surfaci\  The  concavities 
scmietimes  contain  liiiuor  and  a  muddy  depoHit.  The  inner  surfaee  is  botryoidal,  piso- 
litic.  specular,  black,  or  <»f  a  milky  hm*  and  iridtseeut.  TlKM-aviiies  wmietime*  con- 
tain the  casts  of  shells  a?Hl  fragments  of  cyath<»pliiI!oid  coVals  au<l  crystals  ofsul)diate 
of  lime.  The  geodcs  wi-ij;h  from  several  pounds  ro  six  tons.  The  muddy  de]»osit  has 
been  analyzt'd  and  found  to  contain  0.4  to  O.s  per  eint.  of  saline  matter  composo<l  of 
sulphate  of  magnesia,  lime,  manganese,  and  inm,  with  a  small  )»ro])ortion  of  chlorides. 
The  position  and  fiuni  of  the  ore  and  the  chemieal  analysis  of  the  inclosed  liipiors<*em 
to  indieate.  its  origiji  from  the  percolation  «d' chalybeate  water,  which  luia  taken  the 
form  of  pipe  ore  in  a  honeycomb  soil,  and  geodes  in  the  concavities. 

inox  MAxrr.vcTfiiK. 

The  manufacture  of  i)igs  aiul  rolling  of  iron  at  the  furnaces  and  mills  was,  during 
the  War.  j>artly  suspen<h'<l.  During  that  i)«Tio<l  the  Cumberland  Iron  Mills  were  de- 
stri»ye«l,  ])ut  the  Tmnessee  Mills,  in  Trigg  (\»unty,  Kentucky,  continuiHl  their  oi»era- 
tions.  !li*for<»  the  war  there  were  in  o]>eration  on  the  river  twenty  furnaces,  producing 
annually  :>n.CMH)  tons  of  pig-metal,  10,()()U  tons  blooms,  5,000  tons  bar  and  boiler-plate 
inm,  tin*  value  of  which  was  §1,(>-*0,000,  the  capital  invested  $1,'21G,00(^  and  the  men 
eni]»loM'd  :t.r>(M).  The  Tenm^sset'  Kolling-Mills  turn  out  cold-blast,  charcoal-bloom,  bar 
and  b()ili*r  iron  of  great  strength  and  4luctility,  well  adapted  to  engineering  and  me- 
chanical ))ur)>oses.  It  is  claimed  that  the  charcoal-iron  produced  at  theso  mills  fn>m 
the  brown  hematite  is  of  r-xtraordinary  tensile  strength.  As  all  these  furniu:es  and 
mills  ari'  on  the  lower  ]>art  of  the  river  jind  are  <listant  from  the  railroads,  they  are 
wholly  «h*i»endent  on  tin'  stag«»  of  the  water  for  traiis]K>rtation.  Trade  is  depressed 
from  this  cause.  Large  orders  remain  untilled  or  are  given  to  otherpartits,  on  ac-couut 
of  th«!  d«rlay  caused  by  the  difliculty  of  navigating  at  low  water.  The  present  ecm- 
suni]ition  of  coal  in  and  along  the  borders  of  the  Gulf  of  Mexico  amounts  t4)  2,000,0(H» 
tons  annually.  The  incnsising  number  of  steanishi]»s  is  creating  a  much  larger  demaml 
for  this  article,  and  the  applitation  of  iron  in  ship-building  is  causing  a  corres]>onding 
extension  of  the  manufacture  of  this  useful  metal.  The  increasing  denuind  for  thes<< 
minerals  keep  pace  together,  and  both  of  them  are  found  in  large  (piantities  in  the 
States  of  Alabama,  Tennessee,  and  Georgia.  These  .States have  the  advantage  of  being 
ftve  hundred  to  one  thousand  miles  nearer  to  the  liulf  than  Pittsburgh,  and  since  they 
produ'-c  an  e»|ual  if  nr»t  finer  ipiality  of  coal  and  iron,  they  are  destint^d  to  jday  an 
importani  part  in  the  ilevelojum»nt  of  the  trade  of  the  (iulf  of  Mexico  and  the  Carib- 
bean r^ea. 

AlinUULTlILVL  nKSOUIJCKS. 

SoiK  composed  anrl  resting  on  millstone  grit  are  generally  deficient  in  fertility,  and 
this  di'fect  characterizes  the  land  bordering  cui  theu])p(*r  ]»art  of  the  river,  where  it  has 
not  been  denuded  to  the  limest<un'.  This  soil  yields,  when  first  cleared,  an  average  of 
tio  bushels  to  the  acre,  which  has  been  raised  l)y  careful  cultivation  to  35  bushels.  It 
is  well  adapted  to  the  growth  t)f  fruit.  The  initural  growth  is  chestnut,  oak,  yellow 
poplar,  hendock,  or  spruce  pine,  yellow  ])ine,  cj'dar,  arbor-vita',  holly,  laurel,  and 
ivy,  which  clothe  with  rich  green  the  sides  of  the  ravines  of  conglomerate.  The  finest 
B)>rings  of  pure  water  issu«»  from  the  rocks.  Where  the  strata  is  denuded  to  the  sub- 
carboniferous  limestt)ne  the  country  is  marked  by  sink-holes  and  subterranean  streams. 
Large  s]uings  are  found  at  the  base  of  the  blull's.  The  timber  consists  of  white  oak. 
beech,  black,  re<l,  or  post  oak,  cedar,  walnut,  i>oplar,  and  hickory,  i)a^-]»a\v,  and  gnipe- 
vines.  The  red  lithostrotitui  soils  are  nearly  as  pn»ductive  as  the  river  bottom.  They 
are  covered  in  the  u]>]k.t  counties  by  black  walnut,  black  oak,  hickory,  black  guni. 
dogwood,  and  paw-i)aw. 

In  the  Nashville  basin  and  in  the  more  fertile  counties,  the  yield  of  corn  varies  from 
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Id  the  followiu^  Btatoment  of  the  trade  of  the  river,  tlie  more  important  items  only 
are  {rveu,  on  account  of  the  difficulty  of  aHcertainins  the  quantity  and  value  of  other 
artides.  The  ag/^rogate  without  these  is  conBidoruble.  The  total  amouut  of  tobacco 
brought  to  Nashville  annually  is — 

4,114  hogshead,  at  $2  40 $987,3f)0  00 

2,057  lugs,  at  $1  60 3-29,  liM)  00 

Total  tobacco I,316,4ri0  00 

•300,000  bushels  com,  at  80  cent^ 240,000  00 

Various  freights, by  careful  e>sti mate '..  2,000,000  00 

Iron  tnule  below  Nashville 1,680,000  00 

Luml>er  trade 500, 000  00 

12,000  barrels.flour,  at  15^6 72,000  00 

870,000  bushehi  coal,  at  25  cents 217,500  00 

Annual  value  of  river  trade 6, 025, 980  00 


Eight  million  twenty-five  thousand  d(>llai*s  is  less  than  the  actual  annual  aggregate  of 
the  trade  which  passes  over  the  Cumberland  Kiver,  and  is  exclusive  of  the  merchandise 
and  machinery  transported  up  the  river  above  Nashville. 

The  number  of  steamers  engaged  in  the  trade  between  Nashville  and  other  cities  on 
the  Cumberland,  Tennessee,  Ohio,  and  Mississippi  Rivers  amounts  to  about  26,  averag- 
ing about  341  tons  each,  the  aggregat-e  tonnage  being  8,870  tons.  The  average  rates 
of  freights  the  year  round  is,  irom  Nashville  to  Louisville,  25  cents  per  hundred ;  to 
Cincinnati,  about  the  same ;  to  Pittsburgh,  50  cents ;  Memphis,  40  cents ;  Vicksbargh 
or  New  Orleans,  50  cents. 

As  the  Cumberland  has  never  been  surveyed  throughout  its  length,  the  distances 
are  taken  chiefly  from  the  estimates  of  pilots.  The  following  are  nearly  correct :  From 
the  mouth  of  the  river  to  Point  Burnside,  the  head  of  navigation,  the  distance  is  595 
miles ;  from  Nashville  to  Smithland,  192 ;  to  Paducah,  204 ;  to  Cairo,  265 ;  to  Memphis, 
500 ;  to  St.  Louis,  450 ;  to  Vicksburgh,  900 ;  to  New  Orleans,  1,300 ;  to  Evansville,  350; 
to  Louisville,  600 ;  to  Cincinnati,  750  ;  and  to  Pittsburgh,  1,250. 

The  boating  season  is  generally  six  months,  but  sometimes  below  Nashville  reaches 
to  nine  months. 

There  are  eighteen  to  twenty  towns  and  cities  on  or  near  the  river.  The  two  most 
import-ant  are  Clarksville  and  Nashville,  the  first  on  the  railroad  line  from  Louisville 
to  Memphis,  the  latter  on  the  line  of  the  road  to  Chattanooga. 

Clarksville  has  about  8,000  inhabitants.  The  county  of  Montgomery,  in  which  it  is 
situated,  is  one  of  the  most  productive  in  the  State  of  Tennessee.  The  city  mills  turn 
out  about  60,000  barrels  of  flour  annually,  and  15,000  to  20,000  hogsheads  of  tobacco. 
The  annual  exi)orts  amount  to  1^,000,000,  and  the  value  of  the  aggregate  business  is 
$1,724,000. 

The  population  of  Nashville,  exclusive  of- the  opposite  town  of  Edgefield,  is  about 
30,000.  The  capitol  overlooks  the  surrounding  valley  from  a  commanding  eminence, 
and  the  site  of  the  city  is  not  only  beautiful,  but,  from  the  rocky  sub-stratum  and  good 
natural  drainage,  is  very  salubrious. 

The  entire  business  amounts  to  841,869,000.  Among  the  most  important  items  of 
this  sum  are :  cotton,  $4,000,000  ;  grain  and  flour,  i;;5,7tfO,000  ;  groceries,  $4,000,000  ;  dry 
goods,  83,:W0,000;  hardware,  $1,000,000;  liquors,  $1^,000,000;  live  stock,  $1,414,000; 
provisions,  $2,000,000;  manufactures,  $5,000,000. 

Cotton  manufacture  is  largely  incjreasing.  During  the  iircscnt  year  a  very  large 
cotton-factory  will  connnence  oiMTatituis. 

The  import  duties  paid  at  Nashville  in  18()8  amounted  to  (coin)  $90,000 ;  in  1869, 
(coin,)  $89,000. 

1  have  the  honor  to  b«',  ver\'  rcspectfullv,  vour  obedient  servant, 

*    '  S.  T.  A  BERT, 

Civil  Kutjhieerj  SH2)eriHtend(nt  Survey  Cumberland  lilver. 

yiajoT  G.  Wkitzki., 

CorpH  of  Jiutjineeri*,  Loum'llle,  Keutuvky. 


L4. 


Unitp:d  States  EngtIneeh  Office, 
LoxdHriUe^  Kenttuky,  January  20,  1871. 

General  :  By  letter  from  the  office  of  the  Chief  of  Engineers,  dated 
July  2o,  1870,  iVas  charged,  in  addition  to  other  duties,  >nth  the  sur- 
vey of  the  Wabash  River,  from  Wabash,  Indiana,  to  its  mouth. 
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From  the  amount  of  money  wliicli  was  allotted  to  me  to  conduct  the 
various  surveys  with  which  I  was  charged,  I  could  only  set  aaide  $2',00() 
for  this  work.  No  accurate  instrumental  survey  could  be  attempted 
with  such  a  small  sum,  and  I  therefore  determined  to  limit  my  opera- 
tions here  to  a  mere  preliminary  examination  or  reconnaisance  of  the 
river.  Having  learned  that  Mr.  F.  Stein,  of  Tipton,  Indiana,  (a  civil 
engineer  of  good  reputation  in  the  State,)  had  recently  made  a  map  of 
the  State  of  Indiana,  and,  had  manj-  data  not  in  the  possession  of  any 
one  else,  I  employed  him  to  do  the  work.  His  report  is  herewith  trans- 
mitted. 

The  Wabash,  with  its  blanches,  drains  the  larger  portion  of  the  State 
of  Indiana,  a  portion  of  the  State  of  Ohio,  and  quite  a  large  portion  of 
the  State  of  Illinois.  It  flows  in  a  southwesterly  direction  through  the 
northern  jmrtion  of  Indiana,  strikes  the  boundary -line  between  the  two 
great  States  of  Indiana  and  Illinois  a  short  distance  below  Terra  Haute, 
Indiana;  then,  for  nearly  two  hundred  miles  of  its  course,  it  forms  the 
boundary  between  these  two  States,  and  empties  into  the  Ohio  River 
about  one  hundred  and  thirty  miles  above  the  mouth  of  the  latter. 

It  is  the  most  important  northern  branch  of  the  Ohio  River.  Below 
its  mouth  the  Ohio  Itiver  contains  but  few  obstructions  to  navigation, 
and  these  will  jnobably  soon  be  removed.  The  three  cities,  Lafayette, 
Terre  Haute,  and  Vincennes,  are  situated  on  this  river. 

Twenty  years  ago  the  annual  value  of  the  commerce  of  this  river  and 
its  branches  in  wlieat,  corn,  i)ork,  and  live  stock  alone,  amounted  to 
about  $4,000,000;  since  then,  and  especially  within  the  last  few  years, 
iron  and  coal  veins  have  been  opened. 

Now  all  of  this  commerce  has  been  nearly  entirely  ruined  by  the  ob- 
structions in  the  river.  A  lock  at  the  Grand  Kapids,  and  a  few  improve- 
ments at  other  points,  were  made  by  private  enteqmse.  But  none  of 
these  improvements  were  of  a  substantial  character,  and  are  conse- 
quently now  in  decay. 

Now,  if  this  river  could  be  imj)roved  only  as  far  up  as  Lafayette, 
Indiana,  not  only  would  its  former  commerce  n^turn,  but  it  would  stead- 
ily increase  by  tlie  development  of  the  mineral  resources  adjacent  to  it, 
and  by  the  continued  increase  of  the  population.  The  soil  adjacent  to 
this  river  is  of  the  most  productive  kind. 

I  therefore  recommend  its  imi)rovement  as  far  up  as  Lafayette.  But 
in  order  that  I  can  determine  exactly  how  it  should  be  improved,  I 
recommend  that  the'  sum  of  $15,000  be  appropriated  to  make  a  careful 
instrumental  survey  of  the  river  from  its  mouth  to  Lafayette,  and,  as 
there  is  no  question  that  the  locks  at  the  (irand  Kapids  should  be  rebuilt, 
that  the  sum  of  $125,000  be  ai)propriated  for  that  purpose.  It  will  take 
so  much  h)nger  to  build  these  properly  than  it  will  to  improve  the  various 
points  above  and  below,  and  hence  by  this  arrangement  no  time  will 
be  lost. 

I  am,  sir,  very  respectfullv,  vour  obedient  servant, 

(1.  AVEITZEL, 

Major  of  Engineers. 

Brigadier  General  A.  A.  nuMriiR]:vs, 

Chief  of  Engineers^  U.  S.  ^1.,  Washington,  1>,  (\ 


'I'iPTON,  Indiana,  January  3,  1871. 

Sir:  In  coiiii^lianre  witli  your  orders  contained  in  your  letter  of  the  IStb  of  August* 
1870, 1  Iiave  made  the  preliniiuary  survey  and  examinations  of  the  Wabawh  River,  Ironi 
Wabarth,  Indiana,  to  its  mouth,  and  have  the  honor  to  herewith  submit  my  report. 
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I  began  my  observations  and  examinations  (wbolly  superficial,  as  I  bacl  no  instru- 
ments nor  the  time  sufficient- to  use  them)  at  the  town  of  Wabash,  the  proposed  head  of 
naTigation,  and  from  there  went  down  stream.  I  foand  the  river  between  Wabash 
Town  and  Logansport  running  slow  on  very  little  descent,  in  a  wide,  shallow  bed 
formed  of  limestone  rocks,  in  a  width  nearly  fourfold  that  necessary  to  navigation. 

The  Erie  and  Wabash  Canal  is  fed  by  the  river,  and  dams  for  that  purpose  obstruct 
the  river-bod.  Besides,  there  are  many  bridges  spanning  the  river  on  a  grade  entirely 
too  low  for  the  passage  of  a  steamboat,  none  of  which  bridges  is  provided  with  a 
draw. 

If  the  Erie  and  Wabash  Canal,  which  is  anything  but  a  paying  institntion,  (it  hardly 
pays  the  cowt  of  repairs,)  was  abolished,  its  waters  returned  int^o  the  river-bed,  and  tne 
several  feeder-<lams  removed,  navigation  would  be  easy  up  to  Wabash  Town,  at  any 
time  from  April  to  December.  But  if,  on  the  other  hand,  the  water  now  in  the  river- 
be<l  was  by  walls  confined  to  about  one-third  of  the  present  width  of  the  bed,  the  same 
could  be  raised  to  a  height  suflicieiit  for  liglit  navigation,  even  in  time  of  drought. 

In  this  latter  case,  of  course,  locks  would  have  to  be  built  at  each  point  where  there 
is  a  feeder-dam  in  the  river. 

As  the  first  condition  is  not  likely  to  occur,  and  the  last  is  too  costlj'  an  affair,  it 
must  suffice  to  build  locks  and  clean  the  river-bed  of  sand-bars  and  drift-wood.  Such 
locks  will  have  to  be  erected  at  Peru  and  liOgansport  at  an  exi)ense  of  ($50,000  each) 
$100,000. 

The  dredging  and  clearing  the  river  of  (Irift-wo)d  from  Wabash  to  Logansport  will 
cost  about  ^,0(M). 

At  Logansport  the  Eel  River  empties  into  the  Wabash  and  considerably  increases  the 
water  of  the  latter,  so  that  thence  downward  navigation  wouhl  be  easy,  but  lor  th'e 
rapids  seven  miles  below  Logansport.  These  rapids  will  have  to  be  removed  at  a  cost 
of  (7,407  cubic  yards,  at  ig!2  50  per  cubic  yard)  818,517  50. 

At  the  mouth  of  the  Eel  Kiver  is  a  large  deposit  of  sand  and  gravel  obstructing  the 
river-l)ed,  which  to  remove  would  cost  (5,555  cubic  yards,  at  50  cents  per  cubic  yard) 
$2,777. 

About  eight  miles  IkjIow  Delphi,  and  about  twelve  miles  alM)ve  Lafayette,  the  Tippe- 
canoe River  falls  into  the  Wabash.  This  river  is  of  about  twice  the  size  of  the  Eel 
River,  and  from  this  point  down  the  Wabash  is  in  fact  a  navigable  stream. 

Sand-bars  and  timber  buried  under  the  same^bccome  freciuent  here,  so  much  so  that 
it  is  almost  imiiossible  to  note  and  calculate  the  contents  of  each  one  separately.  It 
will  have  to  suffice  to  mention  especially  only  the  larger  deposits  of  sand  or  gravel,  the 
remainder  to  be  counted  by  the  lump. 

Opposite  the  city  of  Lafayette  is  a  large  sand-bar,  to  remove  which  will  cost  (1,000 
feet  long.  100  feet  wide,  and  thret;  feet  thick — 11,000  cubic  vards,  at  50  cents  i>er  cubic 
yard)  ftfj,5<KK 

A  bar  of  less  dimensions  is  about  one  mile  and  a  half  below  Portland,  (8(^0  feet  long, 
75  f([»et  wide,  and  3  feet  thick,)  2,2*2'<J  cubic  yards,  at  .50  cents  j)er  cubic  3'ard,  $3,333. 

All  the  other  sand-bars  between  L«)gansi»ort  and  Terre  Haute  are  of  such  nature  that 
it  is  im]>ossible  to  guess  even  their  contents,  and  can  easily  be  taken  out  by  a  steam 
dredging-machine,  probably  in  two  months,  at  the  rate  of  $*28  X)er  day,  including  hire 
of  macliine  and  hands,  §1,400,  and  would  clean  the  channel  from  LogansiM)rt  to  Terre 
Haute  after  the  l(>gs  (snags)  have  be<'n  cho])ped,  rolled,  and  burned,  or  otherwise  put 
out  of  the  way,  at  an  expense  of  about  83,500. 

There  are  two  dams  between  Logansjjort  and  Lafayette,  and  consetpiently  two  locks 
will  have  to  b«i  erected  on  that  distance,  at  850,000  each,  ()r  in  the  aggregate  $1(M),000. 
The  bridges  on  this  part  of  the  river  are  higher  than  thobe  above  Logansport,  and  some 
have  draws. 

From  Tene  Haute  downward,  tlie  river  makes  uumy  bends  and  often  very  short 
turns,  in  which  snags  and  sand-bars  have  accumulated  to  such  an  amount  that  it  will 
take  hundreds  of  men  and  horses  tor  months  to  remove  them,  ami  it  is  pretty  well  im- 
possible to  aceuratily  estimate  the  eost  thereof.  I  am  saf<^,  however,  in  saying  that  it 
will  not,  on  tin*  route  from  Terre  Haute  to  Vincennes,  cost  less  than  ,^15,000. 

fc^ome  of  the  bends  in  the  river  below  Terre  Haute  are  so  narrow  that  the  accumula- 
tion of  fh)ating  timber  and  of  sand  is  unavoidable,  and  a  "  cut-ott"  in  several  ])laces  is 
deemed  the  cheapest,  because  most  lasting  improvenu»nt.  Such  a  cut-olV,  for  instance, 
ought  to  be  made  at  Sugar  Creek  Bend,  in  section  32,  township  1*2  north,  of  range  i> 
west,  inmiediately  .•-outh  of  the  eity  of  Terra  Haute.    Th«>  same  would  cost  (175  rods 

long,  10  feet  deei>,  and 1  -    feet  wide=;l*22,0r)4  cubic  yards,  at  75  cents  ikt  cubic 

yard)  8102,2-23. 

A  few  miles  below  Sugar  Creek  Bend  is  a  large  dei)osit  of  sand  known  as  Musgrovo 
Bar,  to  remove  which  will  cost  (200  yards  long,  :i5  yards  wide,  and  1  yard  deep — 7,000 
cubic  yards,  at  50  cents  jjcr  cubic  yard,)  83,500. 

Alxmt  three  hundred  rods  below  this  bar  there  is  a  great  deal  of  drift  heaped  up,  the 
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removal  of  which,  by  chopping,  roUing,  and  burning,  is  included  in  the  above  item  of 

$15,000  for  men,  horses,  &,c.  ^ 

Some  fuarte<:n  miles  below  Terre  Haute  is  Aurora  Bend,  about  two  miles  and  a  half 

in  length,  with  a  rip])le  about  half  a  mile  long,  which  should  be  cut  off,  the  coarse  of 

the  water  straightened,  the  fall  increased,  and  the  accumulation  of  drift  prevented. 

100-4-130 
This  would  take  (excavation  of  H25  yards  long,  — 3 yards  wide,  and  3^  yards  deep, 

^105,302  cubic  yards,  at  75  cents  per  cubic  yard)  $78,621  50. 

There  are  tAvo  very  narrow  bends  within  live  miles  of  each  other  in  township  8  north, 
range  11  west,  about  120  rods  long  each.  The  one  known  as  "  Fork's  Cut-off"  needs  only 
widening  of  the  new  channel  already  in  existence  ;  the  other,  **  Hackbury  Bend,''  is 
full  of  dnft'Wood,  and  will  have  to  be  kept  clear  of  it  all  the  time,  at  an  annual  expense 
of  hundreds  of  dollars  if  it  be  not  cut  off,  which,  together  with  the  widening  of  the 
foregoing  cut-off,  (new  channel,)  would  co^t  about  $100,000. 

From  here  on  <lownward  the  dredging-machiue  and  axes  will  find  application,  the 
bed  being  nearly  tilled  with  sand  and  logs. 

In  sections  6  and  7,  township  6  north,  range  10  west,  the  river  has  formed  a  new  chan- 
nel, cutting  off  Horseshoe  Bend.  This  new  channel  wants  widening  and  clearing  of 
the  drift'  heaped  up  in  it,  at  an  expense  of  about  $35,000. 

At  Point  Coupee,  or  Oak  Station,  the  river-bed  is  tilled  with  logs,  and  thence  down 
stream  are  many  smaller  and  larger  deposits  of  sand.  A  little  below  Vinceuuee  espe- 
cially, is  a  largo  Siind-bar,  the  removal  of  which  will  cost  $3,500. 

Ambrough's  Bend,  in  sections  22  and  23,  township  2  north,  range  11  west,  and  about 

ten  miles  below,  might  be  cut  off,  but  may  do  as  well  if  the  logs  and  sand  heaped  up  in 

the  same  be  removed,  and  a  wing-dam  built  of  the  following  dimensions :  300  feet  long, 

4-4-12 

—^ —  feet  wide,  and  4  feet  high=.355  cubic  yards,  which  will  cost,  at  the  rate  of  $2  50 

per  cubic  yard,  $387  50.    The  taking  out  of  the  timber  and  sand  at  this  point  will  cost 
about  $500. 

Within  four  miles  above  the  mouth  of  Wliite  River  the  bed  of  the  Wabash  is  ob 
Btructed  bv  what  is  called  the  Little  Rock,  which  should  be  blasted  at  an  exjiense  of 
about  $1,500. 

About  one  mile  and  a  half  below  the  Little  Rock  begin  the  Grand  Rapids,  about  three- 
fonrths  of  a  luile  long.  The  rocks  fonning  the  rapids  cannot  be  removed  without  dis- 
turbing the  proportion  of  descent  of  the  river,  to  the  great  damage  of  navigation.  A 
lock  was  therefore  built,  by  means  of  which  boats  are  raised  above  the  rapids.  This 
lock  has  a  rise  of  about  12  feet.  The  same  has  originally  been  built,  at  a  cost  of 
$70,000,  but  was  too  light  for  this  place,  and  therefore  is  now  so  defective  that  repairs 
are  attempted  in  vain,  and  nothing  short  of  a  new  lock  will  remedy  the  evil.  To  build 
a  substantial,  lasting  lock  of  the  proper  dimensions,  will  not  cost  le^s  than  $125,000. 

Opposite  the  mouth  of'White  River  is  a  sand-bar  neat  a  mile  in  length,  the  removal 
of  which  will  cost  (1,000  yards  long,  15  yanls  wide,  and  1  yard  thick=24,000  cubic 
yards,  at  50  cents  per  cubic  yard)  $12,000. 

Six  miles  below  the  mouth  of  White  River,  at  Coffee  Islands,  I  propose  a  wing-dam 

to  be  built,  250  feet  lf>ng,-  ~[]  -"  wide,  and  4  feet  high^296  cubic  yanls,  at  $2  50  per 

cubic  yard,  $740. 

There  is  good  water  all  along  below  the  mouth  of  White  River,  and  if  the  drift-wood 
and  the  sand  gathered  between  the  same  be  taken  out,  there  will  be  no  more  obstruc- 
tion t4)  navigation.  The  taking  out  of  the  drift-wood  and  sand  on  the  distance  from 
New  Carmel  to  Graysville  will  cost  about  $3,500. 

Opposite  Ciraysville  the  river  makes  a  deep  bend  about  three  miles  long,  which  might 
be  cut  off  by  a  new  cliann<d  of  not  more  than  200  rods  in  length,  the  whole  cost  of 
which  would  not  exceed  8115,000. 

Opposite  Cliainville  the  bed  of  the  river  is  obrttrueted  by  rocks,  which  could  easily 
be  taken  out  at  an  expen»(^  of  $*i,5(M). 

An  old  wing-dam  near  this  point  is  entirely  brj)ken  down,  and  needs  repairing  ;  250 

feet  long,  -  7^  -  wide,  and  4  feet  high--21W  <!ul)ic  yards,  at  $^2  50  per  cubic  yard,  $740. 

At  this  ])oint  the  river  has  a  stronj;  current  to  the  west.  To  prevent  the  destruction 
of  the  right  bank  of  the  river,  and  to  keep  the  water  in  a  gO(Kl  channel,  a  wall  <»f  rip- 
rap has  been  built  years  ago,  but  it  having  been  erect+'d  <»u  a  cheap  plan,  it  has  not 
lasteil  hmg,  and  now  nee<ls  rebuilding.  This  wall  should  b<'  .'')()0  rods  long,  8  to  10  feet 
high,  8  feet  with?  at  the  base,  and  4  feet  wide  at  the  top,  and  will  cost  (16,500  cubic 
yards  riprap,  at  $1  50  j^er  cubic  yard)  ^24,750. 

About  four  and  a  half  miles  below  this  point  another  wing-dam  is  nece,ssary.     It  will 

4  _i_  ]•> 
cost  (200  feet  long,       \^  ^  wide,  and  4  f»'et  high— 274'  cubic  yards,  at  $1  50  per  cubic 

yard)e411. 
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Two  miles  farther  down  is  "  Black's  Cat-off/'  about  one  mile  long,  which  is  now  the 
main  channel,  the  old  bed  making  a  large  bend  westward,  beins  erown  up  with  wil- 
lows. This  new  channel  at  its  northern  end  needs  widening  and^  (uearing  of  logs  and 
sand  thronghont  its  whole  length.    This  will  cost  about  t3,o00. 

The  last  bend  the  river  makes  before  it  empties  into  the  Ohio  is  a  very  larse  one, 
measuring  over  seven  miles  in  len^h,  all  filled  up  with  sand-bars  and  drift-wood.  This 
length  could  be  reduced  to  a  mue  and  a  half  by  cutting  a  new  channel.    This  new 

channel  would  cost  (7,900  feet  long, ^J feet  wide,and  10  foot  deop^)36,4dl  cubio 

3*ards,  at  75  cents  per  cdbic  yard)  $252,360  75. 

The  dre<lginff  of  the  nver  from  Viucenncs  to  its  mouth,  by  two  steam-dredges,  will 
take  two  montns,  at  $28  each  a  day,  and  will  cost  $1,400. 

An  accurate  survey  of  the  whole  river  may  here  and  there  cause  little  changes  in  my 
estimates,  but,  on  the  whole,  I  think  the  inmrovements  recommended  by  me  are  neces- 
sary, and  will  cost  the  amounts  above  stated. 

A  thorough  survey  of  the  river  will  cost  about  (15,000,  so  that  the  whole  im- 
provement of  the  river,  including  |25,000  for  contingent  expenses,  will  amount  to 
$1,163,253  25. 

In  this,  of  course,  the  value  of  the  lands  which  will  have  to  be  appropriated  for  the 
purpose  of  making  the  proposed  cuts  is  not  included,  and  I  had  no  time  to  ascertain 
the  price  of-  lands  in  that  part  of  the  country. 

*    I  am,  sir,  very  respectfully,  your  obedient  servant, 

FR.  STEIN. 

M^jor  G.  Wjeitzel, 

CorpB  of  Engineers^  LoulaviUej  Kentucky, 


LR 


United  States  Engineee  Office, 

Louisville^  Kentucky^  July  31, 1871. 

Genebal  :  I  have  the  honor  to  submit  herewith  my  annual  report  of 
operations  on  the  survey  of  the  Wabash  Eiver,  for  the  fiscal  year  end- 
ing June  30, 1871. 

On  the  20th  of  January,  1871, 1  submitted  a  special  report  on  this 
,  work.  On  the  14th  of  April,  1871, 1  received  information  that  $14,000 
had  been  allotted  for  its  further  prosecution.  Between  these  two  periods 
the  drawings  for  the  last  year's  work  were  completed.  The  preparations 
for  the  field  operations  were  then  begun,  and  the  party  took  the  field  in 
May  at  the  mouth  of  the  river,  and  at  the  end  of  the  fiscal  year  had 
reached  Mount  Carmel,  Illinois. 

The  field-work  of  this  survey  will  be  completed,  and  a  special  report 
transmitted,  in  time  to  be  laid  before  Congress  at  its  next  session. 

The  amounts  that  have  been  allotted  for  this  work  are  as  follows: 

Allotted  under  the  act  of  July  11, 1870 $2, 000 

Allotted  under  the  act  of  March  3,  1871 14, 000 

Total 16, 000 

This  will  complete  the  work. 

The  Wabash  River  runs  through  several  collection  districts,  the  names 
of  which  I  could  not  learn. 

The  nearest  port  of  entry  is  Evansville,  Indiana.  The  amount  ,of 
revenue  collected  at  this  port  during  the  fiscal  year  eudiug  June  30, 
1871,  was  870,479  99. 

The  commerce  and  navigation  of  the  Mississippi  River,  and  all  of  its 
tributaries,  would  be  benefited  by  the  improvement  of  this  river. 

The  amount  of  cash  received  for  this  work  during  the  fiscal  year  end- 
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ing  June  30, 1871,  was  $8,000.    The  amonut  expended  during  the  same 
period  was$5,17'^  43. 

The  amount  of  appropriation  available  July  1, 1871,  was  $8,000.    No 
more  money  is  required  for  this  work. 

I  am,  sir,  very  resi)ectfully,  your  obedient  servant, 

G.  WEITZEL, 

Major  of  Engineers. 
Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  S.  A.,  Washhtgton^  D.  C. 


L6. 


United  States  Engineer  Opfioe, 

Louisville^  Kentucky^  July  31,  1871. 

General  :  I  have  the  honor  to  submit  herewith  my  annual  rei>ort  of 
operations  on  the  survey  of  the  Cumberland  River,  for  the  fiscal  year 
ending  June  30, 1871. 

From  tlie  time  that  my  special  report  on  this  survey  was  made  (Jan- 
uary L>0,  1871)  until  the  14th  of  April,  1871,  nothing  wa»  done  but  to 
complete  the  drawings  of  the  survey  of  last  year.  I  then  received 
notice  that  $8,000  had  be^n  allotted  to  prosecute  the  survey,  and  I 
accordhigly  made  the  preparations  to  resume  the  work.  The  party  took 
the  field  in  June,  commencing  at  the  head  of  navigation,  and  at  the  end 
of  the  fiscal  year  had  reached  Wild  Goose  Shoals,  fifty-three  miles  below. 

A  special  report  of  this  survey  will  be  submitted  in  time  to  be  laid 
before  Congress  at  its  next  session. 

The  amounts  that  have  been  allotted  for  this  work  are  as  follows : 

Allotted  under  the  act  of  July  11,  1870 $12, 198  22 

Allotted  under  the  act  of  March  3, 1871 8, 000  00 

Total 20, 198  22 

This  will  complete  the  work. 

Tlie  Cuiiiborland.lviver  runs  through  several  collection  districts,  the 
number  of  which  1  couhl  not  obtain. 
The  nearest  ])()rt  of  entry  is  Louisville,  Kentucky. 
The  amount  of  revenue  collected  at  this  port  during  the  fiscal  year 
ending  June  30, 1871,  was  $131,810  92. 

The  commerce  and  navigation  of  the  Mississippi  River,  and  all  of  its 
branches,  would  be  benefited  by  the  improvement  of  this  river. 

The  amount  of  cash  received  for  this  work  during  the  fiscal  year  end- 
ing June  30,  1871,  is  $12,198  22.  The  amount  expended  .during  the 
same  period,  $9,022  44. 

The  amount  of  appropriation  available  July  1, 1871,  was  $8,000.  No 
more  money  is  re<iuired  for  this  work. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

G.  WEITZEL, 

Major  of  Engineers. 
Brigadier  General  A.  A.  Humphreys, 
•  Chi^f  of  Engineers  J  U.  S.  A.,  Washingt<mj  D.  C. 
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L7. 

United  States  Engineer  Office, 

Jjouisville^  KentxicJcy^  January  20, 1871. 

General  :  By  letter  from  the  office  of  the  Chief  of  Engineers,  dated 
July  2,*5, 1870, 1  was  charged,  in  addition  to  other  duties,  with  the  survey 
of  the  French  Broad  River,  Tennessee. 

For  the  sake  of  economy  1  phieed  my  assistant,  First  Lieutenant  M.  B. 
Adams,  Corps  of  Engineers,  ^who  is  in  the  immediate  charge  of  the 
Tennessee  lliver  improvement,)  in  the  immediate  charge  of  this  survey. 
I  have  the  honor  to  submit  herewith  his  report.  The  drawings  accom- 
panying his  report  will  be  transmitted  to-day  by  express. 

The  French  Broad  River  is  a  branch  of  the  Holston  River.  The  lat- 
ter, with  its  junction  with  the  Clinch  River,  form  the  Tennessee  River 
proi)er.  The  latter  above  Chattanooga  is  in  need  of  some  improve- 
ments. Even  tlien,  if  the  commerce  of  the  French  Broad  River  war- 
ranted the  expense  incidental  to  its  improvement,  as  the  report  of 
Lieutenant  Adams  shows  it  does  not,  it  would  seem  to  me  improper 
first  to  improve  a  branch,  where  th(j  main  river  below  it  is  unimproved. 
I  cannot  therefore  at  present  recommend  an  appropriation  for  the  im- 
provement of  this  river. 

I  am,  sjr,  very  respectfullv,  vour  obedient  servant, 

G.  WEITZEL, 

Major  of  Engineers. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  Washingtonj  JJ.  C. 


CiiAiTANOOcjA,  Tknne.s.si:k,  Octohvr  20,  1870. 

Sir:  I  luivo  tli«»  honor  to  Hubmit  the  following  report  npon  the  snrvoy  of  the  French 
Broad  River,  nuule  September,  1.S70,  with  »  view  to  the  improvement  of  thiitstream  for 
parpuses  of  ateanihoat  nuvigation,  viz : 

Looking  at  the  French  Broad  RiveT  as  a  stream  to  be  madn  navigable  for  Hte^imboatti 
at  all  seaHons  of  the  year,  my  tirst  inquiry  wjw,  how  far  it  had  ever  been  aHcended  by 
them  nnder  the  most  favorable  circumstances,  and  to  what  ext«int  the  river  traffic 
made  it  profitable  to  run  keel-boats  above  such  point.  I  found  that  Dandridge,  county 
peat  of  JefferHou  Connty,  t^n  miles  distant  from  New  Market,  a  place  on  the  East  Ten- 
nessee and  Virginia  Railroad,  was  the  highest  point  to  which  steamboats  had  ascended, 
and  that  the  traffic  of  the  river  above  there  was  such  as  to  only  justify  the  running  of 
a  single  keel-l>oat,  capable  of  carrying  about  twenty-five  tons.  I  therefore  concluded 
to  make  Dandiidge  a  titting-out  and  starting  ]»oint  in  the  surv<\v  of  the  river.  I  con- 
clude<l  to  purchase  there  a  boat  that  would  carry  our  instruments  an<l  luggage,  and  to 
drop  down  on  this,  taking  soundings  in  the  channel  along  the  way  wherever  a  place 
was  met  with  in  the  channel  that  at  low  water  would  be  less  than  the  minimum  for 
steamboats,  to  cast  anchor  an<l  examine  minutely,  thus  contlning  my  attention  to 
where  actual  improvement  was  necessary.  In  addition  to  this,  1  thought  to  make  a 
cursory  examination  of  the  obstructions  that  made  Dandridge  the  head  of  navigation  ; 
that  would  be  as  ext^iuded  a  survey  as  the  appropriation  of  ;?1,0()0  would  permit 
me  to  make. 

The  geographical  situation  of  the  French  Inroad  River,  between  the  Bays  and  Smoky 
Mountains,  together  with  the  fact  that  tli<ere  is  no  railroad  in  its  valley  till  a  point  is 
reached  twenty-two  miles  above  the  head  of  navigation,  and  eighty-three  miles  above 
the  mouth  of  the  stream,  makes  it  seem  ])articularly  desirable  that  the  river  should  be 
«nene<l  to  that  jmint  where  the  C,  C.  G.  «fc  C.  R.  R.,  enters  its  valley,  ej^pexiially  as 
the  transportation  ha,s  now  principally  to  be  done  by  wagoning,  ten  miles  or  more 
over  the  Hays  Mountains,  to  some  point  on  the  East  Tennessee' and  Virginia  Rail- 
road, where  a  market  is  found  for  the  products  of  com,  baccm,  &c.,  of  the  French 
Broad  Valley. 

1.    FIIKN'CH   MKOAH   RIVER   ABOVK   I>ANI»RII>GK. 

• 

My  reconnaissance  of  the  French  Broad  River,  aljove  Dandridge,  commencwl  at  a 
point  two  miles  by  land  and  ten  miles  by  water,  below  the  mouth  of  Nolichucky  River, 
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at  which  x>oiut  there  is  a  railroad  statiou  called  Leadvale,  and  the  C,  C.  G.  &  C.  R. 
R.  crosses  the  French  Broad  River.  I  am  told  that  there  is  g(MKl  navigable  water 
from  the  mouth  of  the  Nolichiicky  to  LeadvaU*,  though  I*  am  inclined  to  bidieve  that 
not  more  than  2  or  2^  feet  would  be  found  in  some  jiortions  of  the  ten  miles  of  river 
intervening^)  if  soundings  were  taken. 

Firttt  obtit  ruction, — The  lirst  obstruction  holow  Lead  vale  is  known  as  Franklin- Ford 
Shoals,  (one  and  a  fourth  miles  below  Leadvah*.) — This  obstmct ion  consists  of  a  gravel 
bar  ext43nding  across,  and  measuring  'MO  feet  in  the  direction  of  the  channel.  Our 
soundings  over  this  bar  gave  but  IH  inches  of  water,  and  the  river  stage  was  assumed 
to  be  6  inchea  ahort  low  water  1  would  here  state  that  there  was  very  little,  indeed 
no  change,  in  the  stage  of  the  river  during  the  time  that  we  were  making  the  8ur>'ey. 

Secotia  obHtructioti. — T<5n  Island  Shoals,  (two  miles  below  Leadvale. ) — Considerable 
work  has  been  done  at  this  i»oint  in  the  way  of  improvement;  riprap  dams  liave  been 
put  in,  connecting  island  with  island,  thus  contining  the  water  to  a  narrow  channel 
near  the  left  bank  of  the  river.  The  current,  however,  is  very  swift,  with  a  fall  of  5 
feet  in  three-fourths  of  a  mile  through  this  ehannel,  and  the  dams  have  given  way  in 
some  places.  It  is  estimated  that  500  cubic  yards  of  stone  will  Wi  requirtkl  to  make 
these  dams  again  efleetive. 

Third  obntruction. — Dan  Allen's  Mill  Shoals,  (live  miles  below  leadvale.) — At  this 
point  a  mill-dam  has  been  constructed,  which  most  completely  obstructs  the  channel  of 
the  river,  ext<jnding,  as  it  doe«,  two-thirds  way  across.  Another  feature  of  the  obstruc- 
tion, however,  is  the  fall  of  10  feet  in  one  mile  in  length  of  the  river;  this,  t<»getber 
with  the  increased  width,  which  is  onlinarily  from  4(.H)  to  500  feet,  but  is  here  at  least 
800  feet  wide,  reduces  the  depth  of  the  wjit<*r  to  only  12  inches  for  a1>out  a  half  mile 
below  the  dam. 

Fourth  obHtruction. — Taylor's  Slioals,  (eight  miles  below  Leadvale.) — The  river  here 
again  widens  to  twice  its  usual  width.  The  water  of  the  river  which,  between  obstruc- 
tions named,  is  of  gentle  current,  and  g«K>d  navigable  water  of  frmn  4  to  8  feet  in 
depth,  now  reduces  to  2  feet  for  750  feet,  measured  in  the  direction  oi  the  channel. 

r^/th  obHtruction. — Taylor's  Fish-trap  Dam,  (eight  and  one-third  miles  below  Lead- 
vale.)— Hero  another  shoal  place  was  met  witli,  and  for  800  feet  only  2  feet  of  water  was 
found  in  the  channel.  The  current  too  was  about  three  and  one-half  miles  per  hour, 
and  the  fall  in  this  800  fet't'was  tliought  to  Ikj  not  less  than  3  feet. 

Sixth  obstruction. — Rock  Reef,  (eight  and  two-thiixl  mile^  below  Leadvale.) — This  is  a 
solid  rock  r(H»f,  extending  across  the  entire  river  and  measuring  about  50  feet  in  the 
direction  of  the  channel,  over  which  our  soundings  returned  us  but  2  feet  of  water. 

Seventh  obstruction. — Kvans*8  Fish-trap  Dam,(eleven  miles  below  Leadvale.) — ^The  river 
at  this  point  is  about  700  feet  wide,  which,  together  with  an  increased  fall,  has  caused 
a  shoaling  for  150  feet  below  the  tish-trap.  Our  soundings  returned  us  2  feet  of  wat-er 
over  this  150  feet,  when  we  again  got  from  4  to  6  feet  of  water.  The  change  usually 
occurnMl  very  suddenly,  passing  from  2  feet  to  4  or  5  feet. 

Eighth  obstruction — Old  Government  Dams,  (thirteen  miles  below  Leadvale.) — 
There  has  been  an  elVort  made  to  improve  the  river  channel  at  this  point  by  the  con- 
struction of  two  wing-dams,  one  1,000  feet  long  and  the  other  about  400  fei^t  long.  The 
dams  have  not  been  built  to  a  sutlicient  heiglit,  however,  to  make  the  improvement 
entirely  eft'ective.  Between  the  dams,  for  200  feet,  only  2-feet  soundings  were  found, 
though  parallel  and  elos<.«  to  the  dams  the  depth  was  a  little  greattT. 

Ninth  ohittruction — Swan's  Island  Shoals,  (twenty  miles  below  Leadvale.) — ^This 
obstruction  is  mnch  like  the  lirst  named,  consisting  of  a  gravel  bar,  which  extends 
across  the  entire  river  and  measures  some  200  feet  in  the  dirt'ctiou  of  the  channel,  over 
which  only  2  feet  of  water  was  returned  to  our  soundings.  This,  like  the  lirst  obstnic- 
tiounamA^ll  used  as  a  ford  in  crossing  the  river,  the  bottom  being  of  a  solid  hard 

From  a  hri«*J|WMWu' of  the  f4)regoiug,  it  will  be  seen  that  there  are  no  less  than  nine 
obstnietioji.s  b<l^[cen  Leadvale  and  Dandridge;  that  thfse  are  almost  all  due  to  the 
same  caust',  viz:^liudden  fall  in  the  river  bed,  t(»gether  with  a  widening  of  its  banks, 
and  at  such  placjH^nly  12  or  l^  inches  of  water  will  be  found  at  extreme  low  water. 
Between  such  obstructions  thrre  is  found  good  navigable  water  of  from  4  to  8  feet  in 
dei»th,  with  genth^  <'i\rent.  li(»wever,  there  are  nine  obstructions  in  twenty  miles  of 
liver,  almost  one  to  etery  two  miles,  (?ach  of  whirh  will  require  a  great  outlay  of 
inoney  to  make  them  pigsable  for  steamboats.  1  <-annot,  therefore,  but  consider  it  as 
injudicious  on  the  pari  O^  the  (lovernment  to  again  imiuove  this  river,  unless,  IndtMHl, 
she  is  willing  to  anticipate  the  wants  <if  the  iieojjle  some  years  ahead.     The  mere  fact 


•are  called,  in  this  portion  of  the  river,  where  the  hills  fall  away  from  the  river  bank  oil 
the  left,  and  the  bottom  land  extends  back  a  mile  or  more  from  tln^  river.  Each  of 
the  gaps  measures  at  least  a  mile  along  the  bamk  ol  the  river,  and  this  bottom  land. 
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which  usually  does  not  extend  to  more  than  one-eighth  or  one-qnarter  of  a  mile  from 
the  river,  is  considered  much  more  fertile,  and  therefore  more  valuable  than  the  uplands. 

2.  THE  FRRXCH  BROAD  RIVER   BELOW  DANDRIDGE. 

In  making  the  survey  of  the  French  Broad  River,  from  Dandridge  to  it-H  mouth,  mj* 
attention,  as  before  stated,  was  principally  given  to  those  portions  where  ini]>rovemeut 
is  absolutely  necessary  to  the  stream's  being  made  navigable  for  steamboats.  At  all 
mich  obstructions  1  took  the  falls  from  their  upper  t^  the  lowermost  point;  at  the  same 
time  t4K»k  the  soundings  thnmgh  the  channels,  (or  chutes,)  where  there  wore  more 
than  one,  and  I  submit  herewith  maps  of  each  of  such  obstructi(m8  met  with  below 
Pandridge.  These  will  give  at  once  an  idea  of  the  nature  of  the  obstructions,  though 
the  three  most  prominent,  viz  :  Fain's  Island,  Evans's  Lsland,  and  Seven  Island  Hhoals, 
should,  I  think,  receive  some  detailed  explanation.  The  other  obstructions  are  of 
minor  importance,  and  the  maps,  with  the  notes  thereon,  will,  I  believe,  convey  a  suffi- 
ciently drar  idea  of  the  nature  of  each  of  them. 

Fains  Ii*Jand  Shonh^  (one  mile  below  Dandridge.) — As  will  be  seen  on  the  maps 
the  river  divides  here  into  two  main  channels ;  the  left  is  mon'  contracted  throughout 
its  entire  length,  and  measures  alnuit  three  miles  from  its  heail  to  the  point  of  uniting 
with  the  right  channel  at  the  foot  of  Faiirs  Island ;  whereas  the  right  channel  measures 
only  about  two  miles,  taken  along  its  own  course  between  the  same  imints;  besides  its 
banks  are  wider  throughout. 

Tin*  more  direct  and  wider  channel  was  the  one  selected  for  improvement  some  years 
ago — I  am  told  in  1^46 ;  and,  iis  indicated  oji  the  maj),  this  im[>rovement  was  thought  to 
be  I'tfrcTcd  by  a  number  of  wing-dams,  the  evident  object  of  wliich  was  to  contract  the 
channel  at  each  of  the  places  of  sudden  fall  or  shoaling  from  any  other  cause. 

It  is  uMwt  int4?resting  to  observe  now  the  eliects  of  these  dams,  especially  of  the  one 
at  the  head  of  the  island,  almost  a  <piarter  of  a  century  after  they  were  built. 

The  dam  at  the  head  of  Fain's  Island  wjis  constructed  witli  the  apparent  object  of 
thrc»wing  nearly  all  the  water  of  the  river  into  the  right  chute,  built,  as  it  is,  from  a 
IM>int  ^i thill  40  feet  ot  the  left  bank.  Just  above  the  left  chute,  across  the  head  of  that 
chute,  and  extending  to  a  point  near  the  right  bank  of  the  right  chute.  (See  map.) 
Now,  the  elfect  of  this  dam  has  been  to  fill  in  with  gravel  and  sand  all  above  and  to  tlie 
right  of  it,  cxcej>t  a  narrow  sluice,  close  in  to  the  left  bank,  through  which  S  feet  of 
water  is  found,  down  ])ast  the  head  of  the  dam,  and  so  on,  for  some  distance  down  the 
left  ehute.  Again,  this  tilling  in  to  the  right  of  the  dam,  which  shoaling  extends  en- 
tirely across  the  head  of  the  right  chute,  has  so  dammed  the  water  that  not  more  than  half 
of  the  same  passes  to  the  right  of  the  island.  Now,  in  a<l<liti()n  to  this,  it  will  bo  seen 
that  the  soundings  give  better  water  throughout  the  left  chnte;  therefore,  if  any 
impnivmieiit  is  deemed  atlvisable,  I  would  recommend  the  completion  of  this  damming- 
up,  and  the  use  of  the  left  chute  for  pur]»ose8  of  navigation,  instead  of  milling  pur- 
poK<n4,  for  ^<•hich  it  is  now  used,  particularly  as  there  are  thne  milcH  in  which  to  ot'cr- 
coiwcthe/rt//  of  10.2  ffct,  from  the  liea<l  to  the  foot  of  Fains  Island,  in  place  of  only 
tico  mih*,  as  in  the  right  cAm/c 

Erantt'n  Inlaud  Shiwl**,  (ten  miles  below  Dandridge.) — At  the  head  of  this  obstruction, 
(see  map.)  the  river  divides  into  no  less  than  five  separate  chutes;  only  two  of 
these,  however,  extend  to  any  great  distance  <lowu  the  river.  The  right.-middlo  and 
left-middle  chutes,  are  the  ones  used  by  the  asj'ending  or  descending  keel-boat;  of 
these  the  right-middle  chute  offers  advantages  ovit  the  other  for  improvement.  Near 
the  head  of  the  right-middle  <-hute,  there  is  a  sud<len  fall  of  over  2  feet,  though 
this  is  more  due  to  th<*  banking  iij)  of  the  water  by  a  lish-trap  dam,  and  then  its 
l)eing  allowed  to  droj)  through  a  narrow  shiice  into  the  lower  level,  tlian  Ui  any  in- 
creased dip  in  tin*  1m'<1  of  the  river.  The  depth  «>f  water  from  tin*  foot  of  this  fall 
to  the  lower  end  of  Evanses  Island  varies  from  2^  to  4  ItM^t,  and  the  current  is  uni 
formly  gentle.  At  the  foot  of  Kvans's  Island  there  is  another  difhcnlty  encoun- 
tered. The  (iovernnient  built  a  dam  at  this  point,  which  reaches  from  about  midway 
of  the  ri/^ht  chnte  t«»  a  i>oint  below  and  near«*r  tlu^  h^t't  bank  of  the  riv<»r ;  the  aitpareii't 
object  «»t  this  dam  was  to  increase  the  depth  of  water  to  its  letY  ;  there  was  space 
enough,  however,  left  between  tlu'  dam  and  the  right  bank  for  considerable  water  to 
pass,  and  this  b<Mng  taken  advantag(H)t'  for  milling  purposes,  tln-re  wjus  a  w'ction  added 
to  the  head  uf  Xhv  i.iovernineiit  dam,  that  reaches  nearly  to  the  foot  of  Kvans's  Island, 
and  a  mili-dam  was  built  from  the  foot  of  the  Govcriiiliont  dam  to  the  right  bank — 
thus,  it  will  be  seen,  vitiating  the  object  of  the  Government  dam,  if  not  absolutely 
mon<»p<»lizing  the  best  wat^rr  of  the  river. 

As  an  impn>veiiH'nt  l\)r  this  entire  obstruction  I  would  n^commeiid  the  damming  of 
the  lelt  and  left-iniddlr  chut4>,  by  a  dam  connecting  the  heads  of  the  little  islands  with 
Kvans*!s  Ij*land;  the  removal  of' the  fish-trap  dam  near  the  head  of  the  right-middle 
ehute;  the  comi>letion  of  the  damming  in  r)f  the  right  chute  at  the  foot  of  Evans's 
Island  by  continuing  the  dam  there  to  the  foot  of  that  islaiul ;  and  the  removal  of  the 
mill-<lani  that  has  Iwen  placiHl  at  the  foot  of  the  Governmeut  htYWvilui^i  \\iviX*i. 
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Seven^Mand  ^hoah,  (thirty  miles  below  Dandridgo.) — This  is  perhaps  the  ipreatest 
obstruction  on  the  Fi'ench  Broad  River,  being  made  up  of  almost  continnous  shoal 
water  for  over  two  mileH,  and  a  succewion  of  rapidH,  with  an  entire  fall  of  10^  feet  in 
about  a  mile  and  a  half.  Benide-H,  there  is  an  abru])t  turn  in  the  main  chanDel,  to  the 
right  of  Kound  Island,  near  the  lower  end  of  this  obstniotion,  which  is  considered,  even 
by  the  raftsmen  on  the  river,  as  very  <liflicult  to  make..  Indeed,  I  look  upon  Seven- 
Island  Shoals  as  the  obstruction  on  the  French  Broad  Kiver  owing  to  which,  probably, 
there  has  been  little  or  no  steamboat  tratlic  on  this  stream  at  any  season  of  the  year. 
But,  were  this  n?me/lied,  th«'re  wouhl  still  remain  the  Gallops,  Hanging  Rock,  Bryant's 
Shoals, and  Si]>h*s  Shoals,  all  obstacles  of  considerable  magnitude  to  be  overcome,  to 
enable  a  boat  to  ascend  to  the  foot  ol  Evans's  Island  Shoals,  twenty  miles  above.  There 
are,  therefore,  five  obstnictions  in  tw^enty'milesof  river,  and  though  there  is  some  lum- 
bering done  on  the  river  just  above  Seven-Island  Shoals,  (one  saw-mill,)  I  question 
whether  it  would  be  exactly  economy  on  the  part  of  the  Genend  Government  to  expend 
at  this  point  $40,(H)0  for  its  improvement. 

I  estimate  roughly,  though  1  am  ])repared  to  give  a  detailed  estimate,  that  it  will 
cost  not  less  than  $150,000  to  make  the  French  Broail  Hiver  navigable  from  Dandridge 
to  its  mouth. 

I  am,  sir,  very  respectfuUy,  your  obedient  servant, 

M.  B.  ADAMS, 
Firtft  Lieutenant  J  Corpi  of  Engtneern. 

Mjyor  G.  Wkitzkl, 

Corps  of  Engineers,  LouinriUej  Kentucky. 


APPENDIX  M. 

Painesville,  Ohio,  September  28, 1871. 

General  :  I  have  the  honor  to  submit  below  my  annual  report  fer  the 
fiscal  yejir  ending  June  30, 1871,  relating  to  the  public  works  under  my 
charge  at  that  date. 

improvement   of  the  TENNESSEE  RIVER. 

Under  charge  of  M«njor  G.  Weitzel,  Corps  of  Engineers,  until  May  24, 
1871 ;  since  tlien  under  charge  of  Major  Walter  McFarland,  Corps  of 
Engineers. 

The  unexpended  balances  of  the  appropriations  for  the  improvement 
of  this  river,  which,  under  a  previous  act  of  Congress,  were  to  revert  to 
the  Treasury  of  the  United  {States,  were  by  the  second  section  of  the 
act  of  March  3,  1871,  relating  to  rivers  and  harbors,  re-appropriate,  to 
be  a])plied,  as  the  Secretary  of  War  might  direct,  to  the  repair  of  the 
works  of  improvement  previously  begun  between  Knoxville  and  Chatta 
nooga,  to  the  improvement  of  the  Tennessee  below  Chattanooga,  and  of 
Muscle  Shoals. 

Under  this  ordering,  $35,(MK)  were  set  aside  for  the  improvement  of 
the  river  between  Knoxville  and  Chattanooga;  and  the  bahince  was  to 
be  applied  to  the  various  works  of  iuiprovement  which  had  been  ordered 
to  be  undertaken  below  Chattanooga. 

None  of  this  money  was  to  be  expended  upon  Muscle  Shoals  as 
a  special  allotment  from  the  general  appropriation,  for  surveys  had 
been  made  for  the  re-siu'vey  of  the  Tennessee  Kiver  from  Brown's  Ferry, 
Alabama,  to  Florence,  Alabama,  w  ith  a  view  to  its  improvement,  whicli 
part  of  the  river  included  the  Muscle  Shoals. 

The  amount  available  then  for  the  improvement  of  the  Tennessee, 
after  the  passage  of  this  act,  was  as  follows,  viz : 

Balance  on  hand  June  30,  1870 832, 330  91 

Undrawn  from  the  Trensurv 110, 095  00 

Total  available : 142, 425  91 
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Dniing  the  year  there  were  drawn  from  the  Treasury $50, 000  00 

Which,  added  to  the  balance 32, 330  91 

On  hand  June  30, 1870,  amounted  to 82, 330  91 

Of  this  amount  there  have  been  expended — 

At  the  Suck $12,612  19 

At  the  Pot 4, 500  00 

At  Colbert  Shoals 15,412  87 

At  Bee-Nee  Shoals  . .? 3, 721  12 

For  contingencies 6, 006  93 

Due  retained  percentage 11, 637  96 

53, 791  07 

On  hand  June  30, 1871 28, 539  84 

Remaining  in  Treasury 60, 095  00 

Total  available 88, 634  84 

Of  which  $35,000,  still  in  the  Treasury,  are  to  be  applied  to  the  improve- 
ment of  the  Tennessee  River  above  Chattanooga,  and  the  balance  is  to 
be  applied  to  the  improvement  of  the  Tennessee  below  that  point. 

The  work  done  during  the  year  at  the  various  points  in  relation  to  which 
contracts  had  been  entered  into  is  a«  follows,  taking  them  in  order  from 
Chattanooga  downward,  viz : 

Kosf^s  Tow-head, — ^Nothing. 

Tumbling  Shoals. — Nothing. 

The  Suck. — About  4,000  cubic  yards  of  rock,  boulders,  and  gravel  have 
been  removed,  which  nearly  completes  the  work  ordered  at  this  point, 
but  a  few  hundred  cubic  yards  remaining  to  be  removed. 

The  Pot — ^The  improvement  here  is  virtually  completed  so  far  as 
ordered,  but  three  or  four  hundred  yards  of  gravel  remaining  to  be 
removed.  Boatmen  state  that  this  has  ceased  to  be  an  obstiicle,  and 
that  its  passage  may  now  be  eitected  safely  in  a  canoe  where  it  was 
formerly  difficult  and  dangerous  for  large  boats. 

Colbert  Shoals. — ^About  500  cubic  yards  of  rock  have  been  removed 
from  Hoop-pole  Reef,  and  nearly  10,000  cubic  yai'ds  of  rock  have  been 
formed  into  riprap  dams,  between  Tow-head  No.  1  and  the  left  bank, 
and  at  the  foot  of  Colbert  Island,  leaving  about  5,000  cubic  yards  yet  to 
be  added  to  them.  The  contractor  has  been  unfortunate  here  in  being 
compelled  to  remove  a  portion  of  a  bracket-dam  which  he  had  con- 
structed in  the  channel  in  order  to  secure  quiet  water  for  his  work  below 
it,  and  which  has  become  so  much  of  an  obstacle  to  the  passage  of 
steamboats  and  barges  as  to  occasion  great  complaint. 

Bee-Nee  Shoals. — Two  thousand  cubic  yards  of  stone  have  been  formed 
into  a  riprap  dam  here,  which  nearly  completes  it.  About  700  cubic 
yards  of  rock  are  still  to  be  excavated  from  the  bed  of  the  channel 
here. 

These  are  the  only  points  on  the  river  at  which  when  the  fiscal  year 
began  work  remained  to  be  done  under  existing  contracts.  These  con- 
tracts are  held  by  one  man,  Mr.  J.  H.  Dennis,  of  Jjouisville,  Kentucky^ 
and  for  some  reason  he  has  not  progressed  with  them  as  rapidly  as  was 
expected  at  the  date  of  the  last  annual  report  upon  these  improvements. 
One  of  his  contracts  was  entered  into  in  1868;  the  other  in  1870.  The 
period  for  completing  his  work  has  been  extended  at  three  different 
times  by  authority  of  the  Chief  of  Engineers,  and  now  extends  to  Decem- 
ber 31,  1871.  It  is  hoped  that  all  that  he  has  contracted  to  do  will  be 
flnidiCMl  by  that  date. 
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Until  the  effects  of  the  improvements  now  being  made  in  this  part  of 
the  river  are  observed,  it  is  not  deemed  neeessary  to  ask  for  any  fur- 
ther appropriation  for  them. 

An  examination  of  the  Tennessee  Eiver  between  Chattanooga  and 
Kingston,  with  a  view  to  its  improvement,  was  made  in  the  spring  of  the 
year,  under  orders  from  Major  G.  Weitzel,  who  presented  a  scheme  for 
the  application  of  the  835,000  which  had  been  allotted  to  this  part  of  the 
river.  This  scheme,  which,  upon  my  assuming  charge  of  the  improve- 
ment of  the  Tenncss(»o,  had  been  referred  to  me*  was  concurred  in  by 
me,  approved  by  the  Cliief  of  Engineers,  and  jn  July  I  was  authorized 
to  advertise  for  proposals  accordingly.  Since  the  close  of  the  fiscal 
year  this  has  been  done,  but  owing  to  the  unreasonable  character 
of  the  bids  received,  they  were  all  rejected,  and  the  work  re-advertised 
under  instructions  from  the  Chief  of  Engineers;  no  work,  of  course,  has 
been  done  upon  it. 

As  it  is  quite  certain  that  the  total  cost  of  completing  the  impi^ove- 
ments  as  designed  will  exceed  the  amount  now  av$fllable,  an  additional 
appropriation  of  $25,000  is  asked  for  this  puri)ose. 

The  only  contracts  formed  during  the  year  were  entered  into  with  Mr. 
J.  H.  Dennis,  of  Louisville,  Kentucky,  for  certain  works  at  Bosses  Tow- 
head,  the  Pot,  Colbert  Shoals,  and  Bee-tree  Shoals,  under  the  appro- 
priation of  880,000  for  the  imi)rovement  of  the  Tennessee  River  below 
Chattanooga,  made  in  1870,  only  845,000  of  which  was  ordered  to  be  ex- 
pended l)elow  Chattanooga,  the  remainder,  $35,000,  being  reserved  until 
authority  could  be  obtained  to  ap])ly  it  to  the  improvement  of  the  Ten- 
nessee above  Chattanooga,  where  it  was  much  needed ;  which  authority 
was  obtained  by  act  of  Congress,  approved  March  3,  1871,  making  ap- 
propriation for  certain  river  and  harbor  improvements,  surveys,  &c. 

An  abstract  of  all  bids  received  under  the  advertisement  calling  for 
proiK)sals,  and  an  abstract  of  cx)ntracts  formed  accordingly,  accompany 
this  rei>ort. 

No  allusion  is  here  made  to  the  cost  of  opening  the  Muscle  Shoals  to 
navigation,  inasmuch  as  that  is  a  matter  which  has  been  made  the  sub- 
ject of  a  si)ecial  survey,  and  upon  which  a  special  report  must  be  made. 

Until  the  Muscle  Shoals  are  opened,  the  amount  of  commerce  bene- 
fited by  tiie  improvement  of  the  Tennessee  River  above  that  obstruc- 
tion cannot  be  considered  very  great,  as  there  is  not  trade  enough  to 
keep  more  than  half  a  dozen  steamers  of  small  capacity  emploj'ed,  with 
their  accompanying  flat-boats,  carrying  the  products  of  the  farms,  iron- 
works, and  coal  mines  along  the  line  of  the  river  to  Knoxville,  Kings- 
ton, Chattanooga,  and  Decatur,  and  carrying  back  necessary  groceries, 
hardware,  &c.,  the  whole  distance  being  about  three  hundred  and 
thirty  miles  by  river.  A  much  larger  trade,  however,  is  affected  by  the 
improvements  below  Florence,  which  has  direct  communication  by  water 
and  a  large  cimunerce  in  cotton  with  Cincinnati  and  other  points  on  the 
Mississij»pi  and  the  Ohio. 

The  oj>ening  of  Muscle  Shoals  to  navigation  would,  however,  convert 
the  commerce  of  the  Upper  Tennessee  from  its  present  local  charjujter 
into  something  more  of  a  national  character,  by  giving  it  cheap  and  easy 
communication  with  the  great  centers  of  trade  in  the  West,  Northwest, 
arid  South,  and  would,  unquestionably,  exert  a  powerful  influence  in  de- 
veloping the  wonderful  mineral  resources  of  this  almost  isolated  region 
of  Eastern  Tennessee  and  Northern  Georgia  and  Alabama. 

The  nearest  port  of  entry  is  Louisville,  Kentucky.  I  am  unable  to 
state  the  amount  of  its  revenue  from  customs,  no  answer  having  been 
received  by  me  from  the  collector  to  whom  I  addressed  the  inquiry. 


« 
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SURVEYS. 

The  following-named  surveys  which  have  been  placed  in  my  charge 
have  not  been  completed  so  as  to  enable  me  to  report  fully  u))on  them 
now,  and  will  require  an  additional  report  from  me  when  fininhed,  viz : 

1.  Survey  of  Tennessee  River  from  Brown's  Ferry,  Alabama,  to  Flor- 
ence, Alabama. 

2.  Survey  and  examination  of  the  Coosa,  Etowah,  and  Oasteuaula 
Bivers. 

3.  Canal  survey  from  the  Tennessee  to  the  Coosa. 

4.  Canal  survey  from  the  Etowah  to  the  Ocmulgee. 

Progress  has  be^n  made  in  all  of  these,  excepting  the  last,  and  the 
surveys  of  the  Tennessee,  from  Brown's  Ferry,  Ah^bama,  to  Florence, 
Alabama,  and  of  the  Coosa,  from  Wetumpka,  Alabama,  to  the  crossing 
of  the  Selma,  liome,  and  Daltou  Kailroad,  have  been  completed. 

The  map  and  rejwrt  of  the  former  are  under  way. 

The  map  of  the  Idtter  is  completed,  thougli  the  report  which  should 
accompany  it  is  not  ready,  owing  to  the  accidental  drowning  of  the  civil 
assistant  engaged  upon  it,  Mr.  lienrj-  C.  Fillebrown,  civil  engineer. 

The  canal  survey  from  the  Tennessee  to  the  Coosa  is  being  now  run, 
and  that  from  the  Etowah  to  the  Ocmulgee  will  shortly  be  begun. 

It  is  expected  that  all  these  surveys  will  be  completed  and  reported 
upon  by  the  middle  or  end  of  December  next. 

RECAPITULATION. 

The  improvements  ordered  at  the  Suck  and  at  the  Pot  have  been 
successfully  accomplished.  Those  at  Colbert  Shoals  and  Bee-Nee 
Shoals  are  well  lulvanced.  Those  at  Koss's  Tow-head  and  at  Tumbling 
Shoals  are  not  yet  begun.  It  is  expected  that  all  will  be  completed  by 
the  end  of  1  )e(^ember. 

Proposals  for  improving  the  Tennessee,  above  Chattanooga,  have  been 
called  for  by  public  advertisement. 

Balance  on  hand  June  30, 1870 : $32, 330  91 

Beceived  from  Treasury 50, 000  00 

8l>,330  01 
Expended  and  due 53,  701  07 

Balance  June  30, 1871 1\S,  530  84 

Bemaining  in  Treasury (JO,  095  00 

Still  required  for  application  to  the  improvements  of  the 
Tennessee,  above  Chattanooga. . .  /. 25, 000  00 


Survey  of  Tennessee  River  from  Brown's  Ferry  to  Florence,  and  of 
Coosa  from  Wetumpka  to  railroad  bridge,  coiupleted,  except  as  to  olUce- 
work. 

Other  surveys  favorably  progressing  and  to  be  completed  and  reported 
upon  by  end  of  December,  1871. 
Kespectfully  submitted. 

WALTER  McFARLAND, 

Major  of  Emjinctrs. 
Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  Washington^  D.  C. 
32  E 
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UNITED  States  Engineer  Office, 
Chattanooga,  Tennessee,  October  9, 1871. 

General  :  I  have  the  honor  to  trairsmit  herewith  an  abstract  of  the 
bids  received,  and  today  opened,  in  accordance  with  advertisement  from 
this  office,  dated  August  30, 1871,  and  relating  to  the  improvement  of 
the  Upper  Tennessee,  a  copy  of  which  was  sent  you  under  date  of-  Sep- 
tember 9,  It  will  be  observed  that  but  two  of  the  number  are  formal, 
and  of  these,  that  made  by  Albert  Blaisdell,  of  Haverhill,  Massachu- 
setts, is  the  most  favorable,  and  is  reasonable.  I  therefore  recommend 
that  the  contract  for  doing  the  work  under  his  bid  be  awarded  to  him. 
Very  respectfully,  your  obedient  servant, 

WALTER  McFARLAND, 

Major  of  Engineers. 
Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers,  Washington,  D.  0. 
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AMraet  of  frtJi  rreeived  at  Leuiirtltt,  Kentneli!/,  SfpUmitr  24.  If^O,  in  re*p(m»r.  to  adrrriue' 
KUMl  iited  Louinmlb;  Eenltmkg,  Jalg  24,  IrfOi,  ealliag  for  propotaU  for  improriiig  Ikt 
IVimeMM  fiirtr,  btlow  CluUtaiiooga,  Temiutei!. 

).  J.  Jruilnn,  Sttmiiki, 
Knlf.u,  0».ic«oC"iiiitr, 
bl  dlatrict,  Hew  York. 
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AIntract  of  bids  raxited  at  LoHiiriUt,  Emtitdcg,  SepUwIber  !M,  1870,  Ire — Continued. 
yo.tL— Bidder:  J.  H.  Deonli,  I.oulsTllle.  Kentocky.    Gnanatara :  Isham  HmdanoD  «ad  K.  Onrei 
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Abstract  of  bids  received  at  LaumiUe,  Kentucky^  September  24, 1870,  ^c. — Continued. 

Xo.  3.— Bldd<»r :  J.  J.  Hinds,  Decatnr,  Morfran  Connty,  Alabama.    Gnarantors :  D.  C.  Wliitney  and  J.  M. 
lliuda.  Decatur,  Morgan  County,  Alabama.    Certified  by  George  £.  Spencer. 
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Riprap  dam  construc- 
tion. 
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1 
1 

Rosh'h  Tow-head : 

Qnantity  in  cubic  yards 
I*rice 

750 

13  00 

13,350  00 

750 

13  00 

13,350  00 

....*»...**. 
1 

Amount 

1 

$4,  •''00  00 

Suck: 

Ouantity  in  cubic  yards. 

3,500 

13  00 

17,500  00 

Amount 

7,500  00 

Pot: 

Onantity  in  cubic  yards. 

3.000 

$:\  00 

19,000  00 

11  00 

Amount 

9,000  00 

Skillet: 

Qimntity  in  cubic  yards. 

i 

Amount 

. ....•......!. ........... 

Widow's  Bar: 

Quantity  in  cubic  >ards. 

1, 350 
14  10 

15,400  00 

1, 350 

«4  00 

15,400  00 



Amount 

5,400  00 

Belfont  Shoals: 

Quantity  in  cubic  yards. 
Price 

Amount 

5,400  00 

Larjce  K4»ckH : 

Qnantity  in  cubic  yards. 
Pric^ 

5 

f5  00 

$35  00 

300 

$3  00 

1900  00 

75 

$3  00 

$335  00 

• 

Amount 

35  00 

Gnnter's  R»-ef : 

Qu^vntity  in  cubic  yards. 
Price    

300 

|1  00 

1300  00 

75 

-' 

Amount 

1,300  00 

Gnnter's  Shoalt* : 

Onantity  in  cubic  yards. 

............ 

» 

1 

$1  00 

Amount 

«75  00 

300  00 

Limestone  Bar: 

Quantity  in  cubic  yards. 
Frice 

3,600 

ea  00 

$10,  800  00 

3.490 

13  i!5 

111,  343  50 

• 

Amount 

1 

10.800  00 

Colbert  Sboals : 

Qnantity  in  cubic  yards . 

3.000 

$4  00 

18,000  00 

3,  {133 
|4  00 

"'•••••••• 



Amount 

10, 343  50 

Bee-tree  Shnals : 

Qnantity  in  cubic  yards. 
Price 

100 

f  1  00 
flOO  CO 

Amnnnt 

111,733  00 

■ 

11. 832  00 

Total  of  bid 

J 

75,  399  50 

1 

Respectfully  submitted. 


G.  WETTZEL 

Major  of  ,Engineert. 
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Abstract  of  contracts  between  Major  G.  Weitzelj  Corps  of  Engineers,  on  behalf  of  the  United 
StateH,  and  J.  H.  Dennhyfor  th^  improvement  of  the  Tennessee  River  at  certain  points. 
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Points  for  work 

under 

the  contract. 

Rock  excavation, 
per  cubic  yard. 

• 
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|3 

1 
2 

J.  H.  Dennis. 
*J.  H.  Dennis. 

Loui8villo,  Ky 
Louisville,  Ky. 

1 

Isham  Henderson  #50,  000 
J.  D.  Osborne. 

Oct.20, 1870 
Feb.  1, 1871 

Rom  Tow-head  . 

The  Pot  

Colbert  Shoals . . 
Bee-Tre«  Shoals . 
Be«-TreeShoaUi. 

$4  00 
1  50 
3  75 
3  75 

12  25 

"2"  25 

2  25 

*  Supplementar}^  contract. 


Reepectfully  submitted. 


G.  TVTEITZEL, 

Major  of  Et^neers 


M  1. 


United  States  Engineer  Office, 

Chattanooga  J  Tennessee^  August  9,  1871. 

Major  :  In  compliance  with  verbal  instructions,  and  in  reply  to  De- 
partment letter  of  the  14tli  ultimo,  approving  of  the  application  of 
$35,000  for  the  improvement  of  the  Tennessee  Kiver  above  Chattanooga, 
and  suggesting  that  a  report  of  the  project  in  detail  be  submitted,  I 
have  the  honor  to  submit  the  following : 

general  character  of  obstructions. 

I 

The  obstructions  to  navigation  above  Chattanooga,  like  the  majority 
of  those  below*,  are  "low- water  obstructions,"  and  consist  of  bars,  either 
rock  or  gravel,  extending  across  the  river,  with  a  length  varying  from 
60  feet  to  two  miles ;  the  depth  of  water  over  these  bars  varying  from 
10  inches  to  30  inches,  at  extreme  low  water;  ^ind  the  current  varying 
from  three  to  six  miles  per  hour. 

Between  these  bars  the  stream  is  deep  and  the  current  less  swift,  and 
the  river  is  thus  divided  into  pools  and  chutes.  The  general  nature  of 
the  rock-bed  is  limestone,  at  some  points  largely  interpersed  with  flints. 

Across  these  bars  the  water  has,  in  many  instances,  cut  for  itself,  at 
low  water,  a  channel-way,  always  crooked,  generally  narrow,  and  with 
isolated  rocks  or  loose  boulders  obstructing  them,  thus  rendering  the 
navigation  of  these  passages  both  difficult  and  dangerous. 


FORMER  improvements. 

Attempts  to  improve  the  navigation  have  already  been  made  at  some 
of  tlie  obstructions.  The  first,  in  1832,  by  Colonel  Long;  the  second, 
in  1856,  by  Colonel  J.  McClellan.  The  method  employed  in  both  in-^ 
stances  was  the  construction  of  '*  wing-dams,"  for  the  puri)ose  of  con-' 
^  tract  in  g  tlie  water-way  at  low  water,  with  a  view  of  deepening  the 
water  on  the  shoals.  Time  and  experience  have  shown  that  the  work 
done  at  those  periods  was  inadequate,  if  not,  to  a  certain  extent,  incorrect. 
The  following  are  the  defects  as  now  seen: 

1.  Cross-section  of  the  dam  too  small. 
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2.  Fragments  of  stone  used  in  their  construction  so  small  and  light 
as  to  \)ti  carried  away  by  the  force  of  the  current  and  the  aetion  of  drift, 

3.  The  timber  employed  in  their  construction  being  expose4  to  the 
influence  of  wet  and  dry  rot,  has  been  dislodged  or  carried  away,  to  the 
great  destruction  of  the  dam. 

4.  In  many  ca^es  the  axis  of  the  dam  makes  too  great  an  angle  with 
the  axis  of  the  current,  thus  tending  to  pile  the  water  up  suddenly 
along  the  entire  faee  of  the  dam ;  instead  of  deflecting  the  water,  and 
causing  it  to  accumulate  on  or  above  the  obstruction,  to  expose  the  crest 
of  the  dam  to  greater  abrasion  and  prevent  the  deposition  of  sediment ; 
all  of  which  ill  eft'ects  would  be,  to  a  great  extent,  avoided  by  dams 
making  small  angles  with  the  axis  of  the  current. 

5.  The  junction  of  the  dams  with  the  shore  insecurely  established, 
thus  enabling  the  water  to  seek  a  passage  between  the  end  of  the  dam 
and  shore,  and  thereby  destroying,  in  a  measure,  the  efficacy  of  the  dam. 

As  a  result  of  the  above  defects,  but  little  benefit  is  now  obtained  at 
the  points  where  work  has  been  done. 

PROPOSED  GENERAL  PLAN  OF  IMPROVEMENT. 

In  view  of  the  above  fjicts,  and  of  the  small  amount  to  be  expended 
in  comparison  with  the  obstructions,  the  following  general  plan  of  im- 
provement is  proposed : 

Eemoval  of  a  small  amount  of  solid  rock  from  the  natural  channel. 

Kemoval  of  isolated  rocks  and  boulders  from  the  natural  channel. 

Removal  of  gravel,  sand,  and  snags  from  certain  bars. 

Construction  of  riprap  dams  to  contract  the  water-way,  all  at  sucn 
points  as  shall  best  improve  the  navigation,  find  give  at  extreme  low 
water  a  channel-way  over  these  obstructions  at  least  3  feet  deep  and 
140  feet  wide. 

POINTS  FOR  IMPROVEMENT,   WITH  DETAILS  OF  PLAN. 

1.  Sandy  Creek  ShoalSj 

the  first  important  obstruction  above  Chattanooga,  situated  about 
thirty-five  miles  above  Chattanooga. 

The  obstruction  consists  of  a  rock-bar,  a  gravel-bar,  and  a  rock-reef, 
the  passage  through  which  is  much  obstructed,  at  low  water,  by  detached 
rocks.  Over  the  rock-bar  there  is  at  low  water  but  20  inches  of  water ; 
over  the  gravel-bar,  but  15  inches ;  the  detached  rocks  in  the  passage 
are  exposed  to  view  at  extreme  low  water. 

Former  improvements  consisted  of  a  dam  extending  from  the  head  of 
Tow-head  to  left  bank,  angle  being  about  70^,  for  the  purpose  of  accumu- 
lating all  the  water,  at  low  water,  on  the  right  chute  or  channel  (the 
river  being  divided  by  the  Tow-head  and  island  below)  of  a  dam  con.- 
necting  the  Tow-head  and  island,  and  of  a  long  dam  at  the  foot  of  the 
island  to  confine  the  water  and  carry  over  the  rock-ledge  below.  The 
dam  at  the  hea<l  of  the  Tow-head  has  been  so  abraded  as  to  be  of  little 
or  no  use ;  the  connection  between  this  dam  and  the  left  bank  has  been 
destroyed,  so  that  tliere  is  now  a  channel  for  steamboats  between  the 
head  of  the  Tow-head  dam  and  bank,  the  same  between  the  end  of  the 
Tow-head  dam  and  the  island,  while  the  dam  at  the  foot  of  the  island  is 
also  much  broken,  owing  to  decay  of  timbers. 

It  is  proposed  to  construct  a  new  dam  at  the  head  of  the  Towhead, 
diminishing  the  angle  to45o,  and  extending  two-thirds  of  the  way  across 
the  river,  to  remove  a  portion  of  the  old  dam  near  left  bank,  to  repair 
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and  enlarfre  the  other  dams,  to  excavate  from  the  gravel-bar,  and  to 
remove  the  detached  rock  and  boulders  from  the  passage  through  the 
rock-led^re. 

Estimated  quantities  to  accomplifih  the  above  improvement — ^Eemoval  of 
3OU  cubic  yards  of  rock ;  removal  of  100  cubic  yards  of  gravel,  &c.;  re- 
moval of  10  snags  from  channel-way;  construction  of  1,800  cubic  yards 
of  riprap  dam. 

2.  Kellexfs  Slwali, 

the  ^ext  obstruction  of  importance  after  passing  Sandy  Creek,  being 
about  sixty  miles  above  Chattanooga.  The  obstruction  consists  of  a 
long  ro(»k-bar,  extending  about  three-fourths  of  a  mile  down  stream, 
'  there  being  only  an  average  depth  of  18  inches,  at  extreme  low  water. 
A  channel -way,  tortuous  and  narrow,  with  projecting  rocks,  exists  across 
the  ledge,  and  through  which  the  pilots  find  a  way. 

Fornier  improvements — none  attempted. 

It  is  i)r(>posed  to  widen  and  straighten  the  existing  channel  by  the 
excavation  of  the  rock-bed,  and  to  remove  the  loose  rock,  &c.,  which 
now  ol>struet8  the  passage. 

Estimated  quantities  to  accomplish  the  above  improvement, — Removal  of 
900  cubic  yards  of  solid  rock ;  removal  of  100  cubic  j'ards  of  loose  rocks 
and  boulders. 

3.   WatVsBar^ 

situated  about  eighty-five  miles  above  Chattanooga.  The  obstruction 
consists  of  a  rock  reef  only  sixty  feetlong,  (in  the  direction  of  the  current,) 
which  extends  across  the  river,  and  over  which,  at  low  water,  there  is 
but  16  inches  of  water.  A  crooked  narrow  passage  exists  through  the 
reef,  obstructed  near  the  end  by  detached  rock. 

Former  improvements — none  attempted. 

It  is  ])roi)ose(l  to  widen  the  existing  channel  by  excavating  from  the 
rock-bed,  and  to  remove  the  detached  rocks  from  the  channel -wav. 

Estimated  quantities  to  accomplish  the  above  improvement. — Removal 
of  200  cubic  yards  of  solid  rock;  removal  of  50  cubic  yards  of  loose 
rock. 

4.   Whitens  Creek  Shoals^ 

• 

situated  about  ninety  miles  above  Chattanooga.  The  obstructions 
consist  of  a  gravel-bar  and  three  rock-reefs;  crossing  the  left  chute,  the 
one  used  by  steamboats,  over  the  bar  and  reefs,  there  is  not  17  inches 
of  water  at  extreme  low  water. 

Former  improvements  consist  of  a  dftm  extending  from  the  head  of 
"  towhead  "  toward  the  right  bank,  angle  being  about  50^,  for  the  purpose 
of  accumulating  water  on  the  gravel-bar  and  cutting  it  out.  A  second 
dam  connects  the  ''  towhead''  and  head  of  island,  to  confine  the  accumu- 
lated water  in  the  left  chute,  and  thus  *'  carry  the  water,"  as  it  were,  over 
the  rock-reef  in  the  chute.  The  dam  at  the  head  of  the  "towhead" 
has  been  so  abraded  as  to  be  of  no  us^,  or  of  very  little  use ;  the  con- 
nection between  the  dam  at  foot  of  the  'Howhead"  and  the  island  has 
been  destroyed;  so  that  there  is  now  a  wide  channel  way  existing 
through  which  a  large  portion  of  the  water  from  the  left  chut^  flows. 
This  break  is  so  large  and  deep  that  steamboats  can  and  do  use  it  as  a 
channel-way,  and  thus  avoid  the  reefs  below. 

It  is  proposed  to  enlarge,  repair,  and  strengthen  the  existing  dams, 
close  all  breaks  or  connections,  and  to  excavate  from  the  gravel-bar  and 
from  the  reefs  a  small  portion,  and  to  remove  any  loose  boulders  that 
interrupt  the  channel-way  5  also  to  remove  some  troublesome  snags. 
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Estimated  quantities  to  accomplish  the  above  improvement — Removal 
of  200  cubic  yards  of  solid  rock ;  removal  of  100  cubic  yards  of  loose 
rock ;  removal  of  400  cubic  yards  of  gravel,  &C.5  construction  of  1,800 
cubic  yai'ds  of  riprap  dam. 

5.  Ralf'Moon  ShoalSj 

situated  about  ninety-two  miles  above  Chattanooj^a.  The  obstruc- 
tions consist  of  a  rock  bar  extending  some  three  miles  down  the  river, 
of  loose  boulders  and  detached  rock  in  the  channel  way,  and  of  a  nock 
ledge  at  the  foot  of  Half-Moon  Island.  Over  the  rock  bar  there  is  but 
16  inches  of  water  at  low  water ;  over  the  rQck  ledge  but  10  inches^ 
save  through  the  passage-way  which  exists  here  as  at  oth^r  ledges. 

Fonner  improvements  consist  of  a  dam  from  head  of  Island  ^o.  1 
toward  right  bank,  angle  being  70^.  Dam  between  Island  No.  1  and 
Island  No.  2;  and  a  third  dam  between  Island  No.  2  and  Half-Moon 
Island,  all  constructed  for  the  purpose  of  accumulating  and  coniiuing 
the  main  body  of  the  river  (at  low-water)  to  the  left  chute,  the  narrow- 
est and  longest,  and,  therefore,  the  best  for  an  improved  channel. 

These  dams,  like  all  other  dams  built  at  the  same  time,  are  compara- 
tively useless  now.  The  dam  across  the  river  from  head  of  Island  No. 
1  makes  too  great  an  angle  with  the  axis  of  the  stream.  It  is  also  so 
much  reduced  by  abrasion  and  decay  as  to  allow  the  water  at  low- 
water  stages  to  flow  over  it.  The  connection  with  the  shore  and  island 
head  are  also  destroyed,  allowing  the  water  to  flow  through.  The  dams 
between  the  island  are  also  destroyed,  and  the  water  fiuds  a  way  both 
over  and  around  them,  owing  to  the  connection  between  the  dam  and 
island  being  destroyed. 

It  is  proposed  to  construct  a  new  dam  from  the  head  of  Island  No.  1 
toward  the  right  bank,  giving  the  dam  an  angle  of  45^ ;  to  repair,  en- 
large, and  strengthen  the  other  dams,  and  secure  their  connections  with 
the  islands;  to  excavate  some  gravel  and  snags  which  impede  the  chan- 
nel-way ;  to  excavate  a  channel  through  the  rock-ledge  at  the  foot  of 
the  island,  and  to  remove  some  boulders  from  the  existing  channel. 

Estimate  of  quantities  necessary  for  the  improvement, — Removal  of  500 
X^nbic  yards  of  solid  rock ;  removal  of  100  cubic  yards  of  loose  rock ; 
removal  of  200  cubic  yards  of  gravel;  removal  of  20  snags;  construc- 
tion of  2,100  cubic  yards  of  riprap  dam. 

6.  ShielcPs  Daw, 

situated  about  one  hundred  and  fifteen  miles  above  Chattanooga. 
The  obstruction  consists  of  rock-bar  extending  across  the  river;  length 
about  100  feet.  Over  this  bar  there  is  now  some  20  inches  of  water, 
owing,  in  part,  to  the  dam  previously  constructed. 

Former  improvement  consisted  in  a  ripraj)  and  timber  dam  extending 
from  a  small  "  towhead"  half  way  across  the  bar,  toward  the  right  bank; 
present  length  about  800  feet,  thus  shutting  off  about  one-half  of  the 
river,  giving  the  majority  of  the  water  to  the  left-hand  channel  or  pas- 
sage. It  is  proposed  to  repair,  enlarge,  and  lengthen  this  dam,  to 
remove  a  few  loose  boulders,  and  excavate  the  gravel  from  the  channel 
way. 

Estimate  of  quantities  necessary  to  make  this  improvement, — Kemoval  of 
50  cubic  yards  of  loose  rock ;  removal  of  300  cubic  yards  of  gravel;  con- 
stmction  of  1,500  cubic  yards  of  riprap  dam. 
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7.  King^s  Bar^ 

situated  about  one  hundred  and  five  miles  from  Chattanooga.  This 
obstruction  is  siniihir  to  that  at  Shield's  dam,  the  wat^r  being  but  18 
inches  on  this  bar. 

No  former  improvements. 

Proposed  inii)rovements  consist  in  the  construeJ;ion  of  win^-dams, 
arranged  to  increase  the  wat^r  by  accumulation  over  the  bar ;  to  remove 
a  small  quantity  of  the  solid  rock  from  the  passage- way ;  to  remove  some 
few  loose  boulders  and  snags  that  now  obstruct  this  passage. 

EHtimate  of  quantities  necessary  to  make  the  improvement. — Removal  of 
100  cubic  yards  of  solid  rock ;'  removal  of  75  cubic  yards  of  loose  rock  ; 
removal  of  5  suags ;  construction  of  1,800  cubic  yards  of  riprap  dam. 

8.  Turner^s  Bar^ 

situated  about  one  hundred  and  twenty  miles  above  Chattanooga.  The 
ob8tru(»lions  at  this  point  are  similar  to  those  at  Watt's  Bar,  except  that 
the  reef  extends  for  nearly  three-quarters  of  a  mile.  The  passage-way 
is  good,'  however,  save  at  a  few  points.  The  water  over  the  bar  is  about 
15  inches ;  in  the  passage-way  generally  about  3  feet. 

It  is  proposed  to  widen  and  straighten  the  existing  passage  by  removal 
of  the  solid  rock  bottom;  to  remove  certain  boulders  and  detiujhed  rock 
and  certain  snags. 

Estimate  of  quantities  necessary  for  this  improvement. — Removal  of  500 
cubic  yards  of  solid  rock;  removal  of  100  cubic  yards  of  loose  rock; 
removal  of  10  snairs. 

9.  Caney  Creek  Shoalsj 


^O' 


situated  about  one  hundred  and  twenty-one  miles  above  Chattanooga, 
about  four  miles  below  Kingston.  The  obstruction  consists  of  a  rocky 
bar,  extending  across  the  river  and  do\vn  some  half  a  mile  of  detached 
rock  reefs  and  loose  boulders  in  the  channel.  The  water  on  the  bar  is 
about  20  inches,  owing  to  former  improvements.  The  river  is  divided 
into  two  ])arts  by  a  large  island. 

Former  improvements. — First  improved  by  Colonel  Long  in  1832,  by 
the  construction  of  riprap  dam  .across  the  river  at  the  head  of  the 
island,  thus  forcing  the  water  to  the  right  and  left,  the  right  chute  being 
the  steamboat  channel,  and  the  other  used,  at  thiit  time,  for  mill  pur- 
poses. This  dam  was  of  little  use  to  the  right  channel,  as  the  water  not 
being  condned  in  any  way,  or,  but  for  a  short  distance,  s[)read  out  over 
the  wide  reach  of  river  between  the  island  and  the  right  bank,  in  1856 
an  additional  dam  was  constructed  under  Colonel  McClellan,  to  improve 
the  right  chute  ;  this  dam  was  more  successful,  but  owing  to  abrasions 
and  d(M;ay  considerable  water  wastes  over  it.  There  being  but  a  short 
lateral  or  contiiiing  dam,  no  benefit  is  secured  to  the  rocky  reefs  below 
the  rock  bar,  i\iH\  they  art  now  the  principal  obstruction. 

It  is  |)ro[)()se(l  to  increase,  enlarge,  and  repair  the  dam  of  1856,  to 
extend  the  lateral  or  confining  portion  of  that  of  1832,  and  to  remove  a 
portion  of  the  1832  dam  at  the  head  of  the  island,  thus  opening  the  left 
chute,  whi(;h  is,  with  tlfe  exception  of  a  single  reef,  the  best  channel  at 
present.  It  is  also  proposed  to  excavate  ^x  channel-way  through  the 
reefs  in  the  right  chute,  and  to  remove  some  gravel  from  the  bar.  The 
left  chute  could  be  more  easily  improved,  but  it  is  feared  that  the  current 
would  be  too  swift  for  ascending  boats,  as  this  chute  is  nearly  a  mile 
shorter  than  right  chute,  giving  a  much  more  rapid  current. 
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Estimate  of  quaniities  necessary  for  this  improvement — Removal  of  500 
cubic  yiirds  of  solid  rock ;  removal  of  100  cubic  yards  of  loose  rock ; 
removal  of  500  cubic  yards  of  gravel ;  construction  of  1,800  cubic  yards 
of  riprap  dam. 

RECAPITULATION. 
Approximate  estimate  of  quantities. 
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The  benefit  to  be  derived  from  the  above  work  may  be  briefly  stated 
as  follows : 

The  removal  of  the  above  enumerated  obstructions  would  open  up  to 
continuous  navigation  one  hundred  and  twenty-five  miles  of  river  for 
steamboats  and  other  craft  drawing  3  feet  of  water.  As  it  now  is,  the 
river  is  only  navigable  for  such  steamers  during  seven  months  of  the 
year,  and  during  a  part  of  the  remaining  five  months  it  is  impossible  for 
boats  drawing  1  foot  to  navigate  across  those  obstructions.  That  the 
resources  of  the  section  of  the  country  through  which  this  portion  of  the 
Tennessee  River  flows  are  large  and  in  every  way  worthy  of  such 
expenditure  of  the  public  funds  is  a  fact  well  known,  and  were  the  river 
navigable  throughout  the  year  the  commerce  of  the  Tennessee  Kiver 
between  ChatUmooga  and  Knoxville,  already  of  no  moan  character, 
would  l>e  largely  increased.  No  railroacls  penetrate  the  belt  of  country 
adjoining  the  upper  river,  so  that  the  stream  att'ords  at  present  the  only 
economical  means  of  transporting  the  agricultui-al  and  min^^ral  wealth 
of  this  region  to  market.  Seven  steamers  are  now  employed  in  the 
trade  between  Chattanooga  and  Knoxville,  which  latter  town  is  .justly 
the  head  of  low-water  navigation,  and  should  be  so  regarded  in  all 
estimates  and  appropriations  for  the  improvement  of  the  Upper  Teu- 
nessee. 

Resi»ectfully  submitted. 

L.  COOPER  OVERMAN, 

Captain  Corps  Eiujineers, 

Major  WAI.TER  McFarland, 

Corps  of  Engineers^  Chattanooga^  Tennessee, 


United  States  Engineer  Office, 

Kew  Qrleansy  Lonisiana^  July  liO,  1871. 

General  :  I  have  the  honor  to  submit  the  following  re])ort  of  progress 
made  in  all  works  of  river  and  harbor  improvement  under  my  charge 
for  the  fiscal  year  ending  June  30, 1871. 
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I. — ^IMPROVEMENT    OF    THE    MOUTH    OF    THE    MISSISSIPPI    RIVER    AT 

SOUTHWEST  PASS. 

In  my  letter  to  the  Chief  of  Engineers,  dated  April  19, 1870, 1  had 
the  honor  of  recommending  certain  additions  to  the  machinery  of  the 
dredge-boat  employed  on  this  work,  and  to  advise  that  the  work  of 
making  them  be  proceeded  With  at  an  early  day  in  order  to  give  time 
for  completing  them  and  testing  their  efficiency  before  the  active  com- 
mercial seascm  at  this  port  should  set  in,  and  render  both  continued  and 
effective  work  on  the  bar  of  the  first  importance. 

The  additions  proposed  were  designed  to  give  to  the  excavating  pro- 
peller of  the  dredge-boat  increased  efficiency  as  a  dredging-machine  by 
confining  its  action  while  at  work  to  a  limited  area  of  the  bar  and  by 
directing  to  the  best  advantage  the  resulting  currents.  They  had  for  a 
further  object  the  protectioa  of  the  blades  of  the  propeller  from  frequent 
damage. 

On  the  1st  of  July,  1870,  the  dredge-boat  (Essayons)  having  suspended 
work  on  the  bar  at  Pass  k  Loutre,  was  at  the  wharf  in  this  city  await- 
ing the  re[>airs  and  additions  recommended. 

On  July  5  a  letter  approving  my  project  was  received,  and  the  work 
of  carrying  it  out  at  once  commenced. 

Notwithstanding  my  close  persotial  superintendence  of  this  work,  it 
was  not  completed  until  the  14th  of  October.  My  own  illness  and  the 
outbreak  of  the  yellow  fever  on  board  the  dredge-boat,  resulting  in  the 
loss  of  my  able  chief  steam  engineer,  Mr.  John  F.  Robinson,  then  pre- 
vented a  tent  of  the  new  machinery  before  the  31st  of  October. 

On  the  latter  date  work  on  the  bar  at  Southwest  Pass  was  commenced 
and  continued  during  1st,  2d,  and  3d  of  November.  The  time  of  actual 
work  on  the  bar  was  twenty-eight  and  one-fourth  hours.  October  30, 
careful  soundings  over  the  bar  showed  a  channel  across,  (a  gnlley  made 
by  dragging  vessels  over,)  having  through  it  at  mean  low  tide  a  depth 
of  but  10  feet  for  a  length  of  about  1,400  yards.  On  the  afternoon  of 
November  3  there  was  available  a  channel  about  50  feet  wide  at  the  nar- 
rowest poiiTt,  and  19  feet  deep,  which  shows  an  amount  of  deposit  exca- 
vated during  the  four  days'  work  approximating  22,400  cubic  yards. 

On  November  4  there  were  five  cases  of  yellow  fever  reported  on 
board  the  dredge-boat,  and  1  was  obliged  to  suspend  work  to  bring  the 
sick  to  this  city  for  medical  treatment,  and  the  vessel  for  disinfection. 

On  November  19th  work  was  recommenced  at  Southwest  Pass.  The 
following  extracts  from  my  monthly  reports  of  progress  show  with  what 
success: 

Report  of  December  6.  • 

Novcmh(r  10. — Work  on  the  bar  at  Southwest  Pass  was  recommenced.  "Worked  three 
three  hours,  ami  was  stopped  by  bursting  of  a  steam-valve. 

Novi'iuhtr  'iO.— (Sunday  ;)  no  work. 

November  iil. — Stormy ;  and  bar  too  rough  for  work.        * 

November  2'2. — Storm  continued;  prevented  work. 

November  2'A. — WiU'ked  four  hours  forty-tive  minutes. 

November  '24. —  Har  too  rough  for  work  and  vessels  aground. 

Novembtr  '^f).— Worked  three  hours  forty-five  minutes;  ship  blocking  channel. 

November  *26. — Worked  two  hours;  ship  yet  blocking  channel. 

Novnuber  27. — (Sunday ;)  no  work. 

November  '2^^. — Worke<l  six  hours  and  forty-five  minutes. 

November  20  and  30. — Too  stormy  for  work. 

December  1. — Worked  five  hours  and  fifteen  minutes. 

December  2. — W<»rked  six  hours.  On  this  date  Captain  J.  W.  Wilson,  master  of 
Essayons,  rrporte<I,  l>y  telegraph  :  "Least  depth  of  channel  at  mean  low  tide,  18  feet; 
width  between  outer  lumps,  112  feet ;  least  width  of  channel  above  lumps,  132  feet.' 

December  3.-> Worked  seven  hours  and  ten  minutes ;  and  the  following  list  of  sound- 
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iDg9  was  reportod,  (tide  ^  of  a  foot  below  mean  low  tide:)  From  Wreck  buoy  to 
Cleopatra  buoy  18^,  17^,  17^,  18,  19,  18^,  19,  19,  18^,  18  feet.  From  Cleopatra  buoy  to 
outer  lumps,  19,  19,  20,  20,  18J,  17i,  21,  20,  20,  19,  19,  18i  feet. 

Report  of  January  4, 1871. 

Work  with  the  Essayons  at  Southwest  Pass  was  steadily  continued  during  December. 

Several  unimportant  accidents  occurred  to  the  engines  and  dredging-machinery, 
necessitating  repairs  which  were  made  on  board  ship,  causing  but  slight  delay  iu  the 
work  of  dredging.  Unusually  stormy  weather  was  experienced,  causing  conniderable 
delay.  Delay  was  also  caused  by  general  use  of  the  channel  worked  by  the  Esi^ayoQS. 
Perhaps  much  of  this  delay  might  have  been  avoided  had  1  not  instructtid  Captain 
Wilson  to  take  no  risks  by  working  in  rough  weather  or  while  vessels  were  crossing 
the  bar.    The  rapidity  with  which  work  can  be  done,  under  favorable  circumstances, 

makes  it  unnecessary  for  us  to  risk  anything. 

•  •  •  «•  *  *  • 

Captain  Wilson  reports,  December  31,  4  p.  m. :  A  channel  18^  feet  deep  (least)  and 
154  feet  wide,  at  mean  low  tide.  This  will  accommodate  the  deepest^dranght  ships 
coming  here.  I  propose  to  widen  tbe  channel  to  200  feet,  and  then  couliue  work  to 
keeping  it  open  during  the  winter  and  to  further  deepening  it. 

The  river  now  is  rising  very  slowly,  and  eur  work  is  done  during  the  day-time  on  the 
incoming  tides. 

Report  of  January  31. 

January  2, 3, 4  and  5. — A  total  of  twenty-seven  hours*  dredging  closed  with  the  result 
stated  in  the  following  extract  from  report  of  Captain  J.  W.  Wilson,  viz:  "On  the 
afternoon  of  January  5,  the  channel  opened  by  the  Essayons  at  Southwest  Pass  was 
18^  feet  in  depth  at  a  remarkably  low  tide,  and  215  feet  in  width,  full  length  of  the 

bar.    There  are  no  lumps  in  the  channel." 

•  «  •  •  4^  •  « 

It  being  necessary  at  this  time  to  resupply  the  ship,  she  was  ordered,  with  the  barge 
in  tow,  to  start  for  this  city  ou  the  6th.  She  arrived  here  on  the  7th.  Had  it  been 
considered  necessary  to  do  so,  she  could  have  returned  to  Southwest  Pass  ou  the  11th. 
I  desired  to  keep  her  here  for  several  reasons,  stated  as  follows: 

Ist.  We  left  as  good  a  channel  at  Southwest  Pass  as  could  be  desired. 

2d.  The  river  had  been  at  a  low  stage  (from  14^^  feet  to  15  feet  below  high  wat-er  of 
1862  at  New  Orleans)  for  a  long  time,  and  I  wished  to  ascertain  how  much  tilling 
would  take  place  in  the  channel  during  a  reasonable  time,  under  the  existing  conditions, 
if  not  disturbed  by  dredging.  >Two  weeks  was  the  time  set  for  the  experiment,  and  a 
close  wat<;h  was  kept  to  see  that  commerce  was  not  inconvenienced  bytulllowiug  too 
much  tilling. 

3d.  In  the  mean  time  I  could  change  ballast  and  stop  leaks  in  sinking  tanks,  so  that 
on  recommencing  work  the  vessels  could  be  sunk  for  working  to*  the  greatest  depth 
attainable. 

4tb.  I  could  also  have  time  for  making  general  repairs  to  the  coal-barge,  such  as  have 
been  heretofore  rejiorted  desirable. 

5th.  I  could  economize  in  coal,  which,  owing  to  a  temporary  blockade  at  Louisville, 
had  run  up  in  cost  to  .$18^  per  ton. 

January  23. — Work  on  the  bar  was  resumed.  A  careful  examination  showed  that 
but  slight  change  in  depth  ^ud  width  of  channel  had  been  effected  during  tiie  interval 
between  the  5th  and  23d.  Five  and  one-sixth  hours'  work  was  done  on  the  23d.  ^Six  and 
a  quarter  hours  on  the  27th.  Stormy  weather  prevented  further  work.  My  orders  to 
Captaiu  Wilson  were  to  work  only  every  other  or  every  third  day,  if  he  found  that 
by  so  doing  he  could  maintain  a  good  channel.  The  saving  effected  by  this  course 
would  amount,  on  an  average,  to  $100  per  day  not  worked.  On  the  26th  Captain  Wil- 
son reported:  **  Ships  drawing  17  feet  sail  in,  and  vessels  drawing  18  and  18f  feet  tow 
iu  without  trouble." 

Report  of  February  28. 

Tlie  Essayons  was  at  work  on  the  bar  at  Southwest  Pass  during  the  1st,  2d  and  3d — 
total  time,  13^  hours — leaving  a  channel  260  feet  wide  and  19  feet  iu  depth  at  mean 
low  tide.  This  work  was  done  with  but  three  blades  in  the  excavating  propeller,  one 
having  been  previously  broken  on  obstruction  in  east  mud-lump. 

On  the  4th,  while  passing  Stake  Island,  the  excavating  propeller  struck  a  sunken 
wheel  and  shaft,  (the  presence  of  which  was  not  before  known,)  and  sustained  very 
serious  damage.  One  blade  of  the  propeller  was  broken  entirely  ott";  the  other  two 
were  partially  broken  off;  the  plow-handle  was  broken  iu  two;  the  propcller*shaft 
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was  badly  bont ;  the  sbsft-ca^ing  and  sleeves  damaged  so  that  they  had  to  be  replaced 
by  otherrt,  and  the  propeller-hub  slipped.  •  #  #  •  , 

NojR. — Repairs  were  at  once  commenced,  and  work  on  them  continued  during  the 
month. 

During  th|j  delay  there  has  be^n  no  complaint  about  obstructions  at  Southwest  Pass. 
No  veHSi'is  have  grounded  ou  the  bar,  to  the  best  of  my  information,  although  many 
have  pikssed  over. 

The  river  at  this  place  (New  Orleans)  stands  6  feet  below  high-water  mark  of  1862, 
and  a  flood  equal  to  that  of  1862  is  anticipat'Cd. 

Report  of  April  1.    . 

Repairs  wore  not  completed  until  the  8th  of  March,  on  which  day  the  Essayons 
sailed  for  Sonthwest  Pass.  She  arrived  there  on  the  9th,  and  recommenced  work  on 
the  10th,  under  the  most  adverse  circumstAuces.  At  that  date  the  19-foot  chauuel  we 
had  left  when  susjiending  work  in  February,  and  which  had  retaiued  (according  to  the 
best  intorniation)  the  dimensions  left  in  February,  until  about  the  Ist  of  March,  was 
found  tilled  in  by  deposit  so  as  to  give  but  15  feet,  and  the  bar  had  moved  out  into  the 
Gulf  a  distance  of  about  400  feet.  There  was  also  a  large  ship  aground  in  and  across  the 
chauuel,  obstruct ing  the  latter  so  completely  that,  after  five  hours  spent  in  the  attempt, 
we  wen^  nnahh^  to  pass  out  or  do  effective  work. 

Afterward  the  tow-boats  succeeded  in  dragging  the  ship  off  the  bar,  and  we  started 
out,  but  were  stopped  by  an  attempt  on  the  part  of  the  tow-bi>at  captain  in  charge  to 
run  us  down.  In  tlie  effort  to  prevent  a  collision  we  broke  a  blade  of  the  excavating 
propelhT.  The  ship  was  then  again  forced  on  the  bar,  and  anchored  so  as  to  again 
ulocka<lc  it. 

On  tht'  11th,  at  the  urgent  request  of  the  Uuited  States  district  attorney,  charged 
with  the  defense  of  the  suit  of  Wolfley  r«.  Humphreys  et  al,  the  *'  Essayons  *'  was  ordered 
to  New  Orleans  that  her  otficers  'might  be  able  to.  appear  as  witnesses  in  suit  uamed. 

During  her  stay  in  New  Orleans  a  new  blade  was  put  in  the  propeller. 

On  the  2()th  slie  again  left  for  Southwest  Pass,  arriving  there  on  the  21st,  and  work- 
ing on  the  bar  eight  Iionrs  that  day.  During  the  22<l  she  worked  9J  hours,  but  with 
so  much  int<'rruptiou  from  vessels,  in  and  out,  that  but  little  was  accomplished. 
The  23d  and  24th  were  stormy,  and  the  bar  blockaded.  Ou  the  25th,  with  the  bar  yet 
blocked,  we  8uc<.'eeded  in  working  two  hours. 

Steps  I  had  taken  to  assume  control  of  the  bar  to  such  extent  as  might  be  necessary 
for  the  interests  of  the  work,  at  this  date  induced  the  managers  of  the  tow-boat  asso- 
ciation to  agree  not  to  interfere  with  the  work,  as  they  had  oefore  done  by  grounding 
vessels  on  the  bar  at  improper  times  and  blocking  it. 

Since  the  results  of  our  work  have  been  for  each  day  noticeably  good,  viz,  on  the 
27th  there  was  rejjorted  16|  feet  at  low  tide ;  on  the  28th,  17  feet  low  tide,  aud  on  the 
30th,  18  feet  at  low  tide,  with  a  channel  width  of  100  feet.  •  #  # 

During  the  time  of  this  work  the  river  stooil  at  2|  feet  below  the  high-water  mark 
of  1862,  as  noted  at  New  Orleans. 

NoTK. — Since  found  to  be  a  mistake  caused  by  moving  old  gauge,  and  placing  high- 
water  mark  1  loot  aud  6^^  teuths  too  high.     «  *  ♦  •  * 

Report  of  May  2. 

•  *  From  the  30th  of  March  to  the  4th  of  April  the  weather  was  very  stormy 
and  the  bar  too  rough  for  work.  During  this  time  the  chauuel  filled  iu  so  as  to  leave 
only  161  feet  on  the  crest  of  the  bar.  On  the  4th  work  was  commenced  and  two  blades 
of  the  excavating  i^ropeller  broken.  These  were  replaced,  and  work  recommenced 
April  l:nh. 

Between  the  13th  and  the  28th  the  Essayons  could  only  work  on  the  bar  forty-five 
hours,  on  ac(;ount  of  bad  weather,  lu  this  short  time  favorable  for  work  she  deepened 
the  cliannel  to  IH^  feet  from  16^  feet. 

Two  Wadrs  were  broken  on  the  28th.  The  **  Essayons  "  arrived  here  yesterday  and 
went  into  dock  this  morning. 

The  hnb  will  now  be  fitted  with  pointed  bhidcs.  This  work  will  be  completed  in 
two  or  three  days.  #••#♦•# 

Fo  monthly  reports  for  May  and  June  have  been  rendered.  Their 
place  is  sii[)piied  by  the  following  statement  of  work  to  the  close  of  the 
fiscal  year. 

Work  was  resumed  ou  the  8th  of  May,  with  a  channel  over  18  feet 
deep;  continued  on  the  9th,  and  suspended  on  the  10th  by  a  severe 
storm,  which  filled  the  channel  so  that  on  the  11th  soundings  only  indi- 
cated IGi  feet.    The  11th,  12th,  13th,  and  15th  afforded  twenty-six 
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hours'  working,  which  had  only  the  effect  of  deepening?  the  channel 
above  and  below  the  crest  of  the  bar.  On  the  16th  six  and  a  half  hours 
work  resulted  in  cutting  through  this  crest  and  increasing  the  depth  to 
174  feet. 

Between  the  16th  and  28th  storms  prevented  work,  except  at  inter- 
vals, twenty  hours  and  a  half  in  the.  aggregate.  On  the  latter  date  the 
depth  of  the  channel  was  reported  at  17^  feet,  with  but  three  sounds  of 
less  than  18  feet.  Stormy  weather  again  prevented  work  until  June 
1st,  when,  after  eight  hours'  working,  a  depth  of  17  feet  was  reported. 
A  storm  of  more  than  usual  violence  then  set  in  and  prevented  work 
until  the  7th,  on  which  date,  and  on  the  8th,  seventeen  and  a  half  hours' 
work  were  accomplished,  opening  the  channel,  which,  during  the  storm 
had  filled  to  15J  feet,  so  as  to  give  16^  feet.  Another  severe  storm, 
lasting  four  days,  then  put  a  stop  to  work  and  refilled  the  channel  to 
16  feet. 

From  the  13th  to  the  23d  forty-two  and  a  half  hours'  work  was  per- 
formed, giving  on  the,  latter  date  a  depth  reported  at  17  feet,  large. 
Five  days  of  this  period  were  s[|entinresupplying  the  dredge-boat  with 
coal,  provisions,  and  other  stores  needed  to  last  for  the  next  two  months. 

On  the  25th,  18  feet  was  reported,  and  the  same  for  each  succeeding 
day  until  the  30th,  when  18J  feet  for  a  width  of  channel  of  250  feet  was 
found  available. 

On  the  30th  the  ship  Francis  P.  Sage,  drawing  19 J  feet,  passed  out 
without  the  least  trouble. 

The  two  months  covered  by  this  portion  of  my  report  were  remark- 
ably unfavorable  for  work  at  Southwest  Pass,  where  the  effect  of 
storms  is  not  only  felt  during  their  continuance,  but  often  for  several 
days  afterward,  owing  to  the  exposure  of  the  bar  to  every  southerly 
storm,  and  to  the  heavy  swell  resulting  from  waves  which  have  an 
unchecked  fetch  across  the  whole  width  of  the  Gulf.  Even  storms 
which  expend  themselves  over  the  Gulf  cause  a  rough  bar,  and  from 
this  effect  of  such  storms  we  have  been  obliged  to  suspend  work  on  days 
at  Southwest  Pass  calm  and  without  a  cloud  in  the  sky.  During  the 
months  of  April,  May,  and  June,  twenty-seven  such  days  were  recorded 
on  which  either  work  was  partially  or  wholly  suspended. 

In  concluding  this  account  of  this  past  year's  work  I  cannot  show  the 
value  of  its  results  better  than  by  calling  attention  to  the  fact  that  no 
blockaile  has  occurred  during  the  year  such  as  has  occurred  every  pre- 
vious year. 

Of  the  great  number  of  vessels  engaged  in  the  commerce  of  this  port 
but  a  very  few  since  November  1,  1870,  have  met  with  detention  on  the 
bar;  none  have  been  detained  longer  than  a  few  days,  and  of  these 
the  majority  have  been  grounded  outside  of  the  channel  at  times 
when  there  was  at  least  18  feet  available  at  mean  low  tide,  and  the 
channel  marked  by  a  line  of  spar-buoys  on  each  side.  No  other  year 
has  passed  without  a  blockade,  and  the  detention  of  a  large  fleet  for 
weeks  and  even  for  months.  During  previous  years  ev^  steamers  have 
been  obliged  to  obtain  the  assistance  of  tow-boats  at  great  expense,  and 
then  be  detained  for  days.  During  the  past  year  I  know  of  but  one 
steamer '(the  Western  Metropolis,  draught  18^  feet)  that  has  been  at 
such  expense,  and  she  only  incurred  it  l^cause  her  pilot  ran  her  out  of 
the  channel  and  into  12  feet  of  water. 

A  Ts'EW  DREDGE-BOAT. 

In  the  early  part  of  the  fiscal  year  Congress  made  appropriation  suf- 
ficient to  admit  of  the  construction  of  another  dredge-boat.    Before 
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commencing  this  constnictiou  a  thorougli  trial  of  the  new.  machinery 
aj3[)lie(l  to  the  Essayons  was  considered  desirable. 

On  January  12,  1871, 1  was  able  to  report  this  trial  satisfactory,  and 
recommended  that  contract  for  the  new  boat  be  made  as  soon  as  prac- 
ticable, the  vessel  only  to  differ  from  the  one  in  use  in  certain  points 
specified  in  my  letter. 

The  recommendation  was  concurred  in  by  the  chief  of  engineers  and 
authority  given  me  to  prepare  drawings  and  specifications  and  to  ad- 
vertise for  bids  from  ship-builders. 

With  the  assistance  of  Mr.  Edward  Marsland  (a  man  of  ability  and 
long  practical  experience  as  a  mechanic  and  steam  engineer)  the  neces- 
sary specifications  were  completed  and  advertisements  issued  on  the  23d 
of  March. 

In  response  bids  were  received  as  set  forth  in  the  following  abstract: 


Abstract  of  bids  received  for  the  construction ^  equipment^  and  delivery  at  Xeip  OrleanSf  LtL,  of 
a  drtdgc-boat  for  improving  the  mouth  of  the  Mijisisaippi  Hirer, 


1 

AMOUNT  BID  FOR. 

Bi(ldor«'  nanio  and 
reaiiUuce. 

Bondmen's  name  and 
residence. 

Voucher. 

o 

6 

Wooden  hull. 

IronhnlL 

1 

Atlantic  Works,  Bos- 

W.C.Hibbani,  Frank. 

T.  Russol,  collector  of 

♦1245,000 

*#270.000 

,      ton. 

lin  Saiith,  BoHton. 

port,  Boston. 

9     n.  F.  Kowland,  New 

G.W.Qaintard,  Henry 

Noah  Davis,    United 

1225,000 

t253,000 

York. 

St4)ers,  New  York- 

States   district    at- 
torney. New  York. 

3 

John     Koach,     New 

F. F.Rowland,  Brook- 

Noah  Davis,    United 

1 218, 300 

f246,500 

York. 

lyn,    D.    L.    Peter, 

States   district   at- 

New  York. 

tomey,  New  York. 

♦Subject  to  deductions,  as  specified  in  paper  attached  to  bid. 
I  certify  this  to  bo  a  true  abstract  of  the  original  bids. 


t  No  specifications^ attached. 

C.  W.  HOTYELL. 
Captain  of  Eivgineert^  U.  8.  A, 


The  lowest  bid  for  construction  with  an  iron  hull  being  greater  than 
the  available  amount  of  the  appropriation  would  admit,  that  for  a 
wooden  hull  was  accepted,  and  the  contract  was  awarded  to  Mr.  John 
Koach,  he  being  the  lowest  bidder. 

Mr.  Koach  entered  into  contract  and  commenced  work  on  the  ma- 
chinery in  ^lay..  On  the  30th  of  June  work  on  both  hull  and  machinery 
was  well  advanced. 

The  contractor  has  agreed  to  deliver  the  vessel  fully  equil)ped  and 
ready  for  work  in  New  Orleans  on  or  before  the  1st  of  January,  1872; 
he  expects  to  deliver  at  an  earlier  date.  There  is  good  reason  to  feel 
gratitied  in  every  way  with  the  contract,  the  work  being  in  the  hands 
of  as  good  builders  as  there  are  in  New  York,  and  the  terms  being  nearly 
$5,000  less  than  for  the  "  Essjiyons,"  although  the  dimensions  of  the  huU 
are  greater  and  the  machinery  more  expensive. 

I  have  employed  two  thoroughly  reliable  inspectors  to  superintend  the 
work,  and  iusuie  the  use  of  none  but  the  best  material  and  workman- 
ship. 

It  is  greatly  to  be  regretted  that  the  amount  of  appropriation  avail- 
able was  not  sufficient  to  warrant  the  construction  of  an  iron  hull. 
When  we  consider  that  the  latter  would  live  about  twice  aij  long  as  a 
wooden  hull,  the  few  thousand  dollars  difference  in  cost  appeai-s  insig- 
nificant. 


EEPOBT  O^  THE  CHIEF  OF  ENGINEEB8.         513 

BABGE  CAYALLO. 

• 

Daring  the  month  of  Febraary  extensive  repairs  were  marie  to  the 
barge,  used  as  a  tender  to  the  "  Essayons,^  at  a  cost  of  $3,740.  In  the 
judgment  of  experts  she  is  now  in  condition  to  last  without  further 
repairs  for  three  or  four  years.  At  the  end  of  that  time  it  will  be  advis- 
able to  purchase  a  new  tender. 

STEAM-LAUNCH. 

Early  in  March  I  had  completed,  at  a  cost  of  $3,000,  a  steam-launch 
for  use  in  making  surveys.  The  purchase  of  a  vessel  of  this  kind  was 
recommended  in  my  last  annual  report,  and  authority  to  purchase  received 
in  Deceml>er.  The  launch  measures  37  feet  in  length,  8-foot  beam,  5-foot 
depth  of  hold.  8he  is  provided  with  a  liorizontal  boiler,  a  vertical  engine, 
and  a  3d-inch  screw,  calculated  to  give  her  a  speed  of  five  miles  per 
hour  against  the  flood-current  of  the  Mississii)pi.  This  speed  has  been 
exceeded.  Slie  was  fitted  up  with  a  cabin,  kitchen,  and  lockers,  and  car- 
ries a  crew  of  foiir  men,  with  provisions  and  coal  to  last  three  days  con- 
stant steaming.  The  advantage  derived  from  her  use  to  date  has 
already  gone  far  toward  repaying  her  original  cost^ 

SUKVEYS,  ETC. 

In  accordance  with  the  plan  laid  down  in  my  last  report,  I  have  ex- 
tended the  series  of  surveys  and  observations  commenced  in  1869.  The 
information  obtained  is  not  nearly  so  complete  as  I  expected,  owing  pri- 
marily to  the  diflficulty  experienced  in  securing  a  suitable  person  to- 
place  in  charge  of  the  work.  Secondarily,  to  the  late  date  on  which  the 
steam-launch  was  made  available,  and  to  the  later  date  of  receiving  the 
self-registering  tide-gauges  ordered  early  in  last  November.  The  self- 
registering  anemometers  ordered  at  the  same  time  have  not  yet  come 
to  hand. 

It  is  only  within  the  i»ast  month  that  my  civil  assistants  have  been 
able  to  regulate  and  put  in  running  order  all  the  tide-gauges.  Imperfect 
gauge  records  have  been  kept  at  Pass  ^  Loutre,  the  head  of  the  passes,. 
and  at  Southwest  Pass,  by  the  light-house  keepers  at  those  places. 
Surveys  have  been  repeatedly  made  at  both  passers,  as  well  as  careful 
observations  to  determine  the  effect  of  the  various  agencies  at  work  to. 
form  the  bars,  and  of  the  dredging,  to  open  a  channel  at  Southwest 
Pass. 

None  of  these  observations,  except  those  relating  to  the  action  of  the 
dredge-boat,  are  reported,  being  withheld  to  await  the  results  of  obser- 
vation during  the  present  fiscal  year. 

In  this  department  of  my  work  I  have  severely  felt  the  want  of  an^ 
engineer  officer  in  active  personal  superintendence  throughout  thej-ear. 
The  two  officers  on  service  with  me  during  the  past  year  have  been  the 
greater  part  of  the  time  required  on  other  duties.  During  such  short 
periods  as  I  have  been  able  to  detail  one  of  them  for  duty  at  the  mouth 
of  the  Mississippi,  there  has  been  a  marked  improvement  both  in  the 
work  of  dredging,  in  the  value  of  surveys  made,  and  in  the  general 
administration  of  the  work.  During  the  coming  working  season  the- 
want  will  be  yet  more  seriously  felt,  since  (unless  another  officer  is  de- 
tailed for  duty  with  me)  I  shall  be  obliged  to  trust  entirely  to  such  civil* 
assistants  as  I  can  employ. 

CONTROL  OF  THE  CHANNEL. 

I  have  several  times  represented  the  necessity  that  exists  for  giving; 
tiie  engineer  in  charge  of  this  work  sufficient  legal  ^uXXiorvX^  q^^\.X}^^ 
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use  of  the  channels  excavated  across  the  bars,  to  enable  him  to  select 
his  time  for  work,  to  prevent  interference  with  it,  and  to  prevent  the 
passajifo  of  vessels  at  unseasonable  times. 

Authority  to  direct  crossing  of  the  bar  is  now  vested  in  a  number  of 
persous  more  or  less  independent,  and  subject  to  no  sufficient  penalty 
for  damage  they  may  inflict  upon  commerce  in  any  other  way  than  by 
collision.  Managers  and  captains  of  tow-boats,  bar-Julots,  and  ship- 
masters are  of  this  class.  Any  one  of  them  can,  at  his  own  pleasure, 
either  with  or  without  a  knowledge  of  the  channel  and  the  currents 
through  it,  attempt  a  crossing,  force  the  dredge-boat  from  her  work  to 
make  way  for  his  vessel,  and  j)erhaps  obstruct  work  for  days,  causing 
deterioration  of  the  channel,  without  its  being  in  the  power  of  any  one 
to  call  him  to  account  for  his  action. 

Our  work  has  frequently  suffered  annoyance  from  this  heedless  state 
of  affairs,  usually  either  because  of  the  impatience  of^  ship-masters, 
ignorance  of  pilots,  or  intention  of  tow-boat  ctiptains. 

In  a  previous  communication  I  have  stated  reasons  why  the  tow-boat 
association  do  not  desire  improvement  of  the  natural  crossings  over  the 
bars,  and  have  cited  instances  in  which  I  am  positive  its  employes  have 
maliciously  grounded  vessels,  so  as  to  either  blockade  our  work  or  to 
cause  deterioration  of  the  channel  we  had  formed.  Vessels  drawing 
less  than  17  feet  have  been  grounded  by  them  on  the  sides  of  a  channel 
18^  feet  deep  at  mean  low  tide,  (20  feet  at  high  tide,)  250  feet  wide  at 
its  narrowest  point,  and  its  limits  marked  on  each  side  by  a  line  of  spar- 
buoys.  All  groundings  on  the  sides  cause  rapid  deposits  and  changes 
in  the  channel,  and  add  greatly  to  the  labor  and  expense  of  keeping  it 
open.  This  work  is  not  the  only  one  subject  to  annoyance  and  damage 
from  unlimited  public  license.  I  extract  the  following  from  a  report  of 
Major  William  E.  Menill,  found  on  page  416,  Rei)ort  of  the  Chief  of 
Engineers  for  1870 : 

**  Wo  need  very  inuch  some  laws  to  protect  onr  works  after  they  are  built,  and  to 
regulate  the  extent  to  whicb  eities  and  individuals  shall  be  permitted  to  encroach  upon 
the  river  channel.  At  present  there  seems  to  be  no  authority  anywhere  to  protect 
works  built  for  the  romnion  good  from  beiut^  destroyed  by  any  individual  who  may 
feel  himself  a|j;^rieved,  nor  to  prevent  cities  Irom  building  out  into  the  stream  to  any 
extent,  regardless  of  the  effect  upon  navigation  or  individual  rights." 

The  work  at  the  mouth  of  the  Mississippi,  which  at  best  can  be  made 
but  a  deep,  narrow,  and  well-dctined  canal  under  existing  regulations, 
can  at  any  time,  to  suit  the  whim  or  serve  the  interests  of  any  individ- 
ual of  the  classes  I  have  named,  for  a  period  be  rendered  valueless. 

1  have  already  reported  the  beneficial  results  following  my  assumption 
of  control  at  Southwest  Pass  in  March,  1871.  I  can  of  course  do  the 
same  again  should  a  like  emergency  warrant  it,  but  yet  without  legal 
right  or  power  to  make  my  regulations  respected  should  the  parties 
interested  choose  to  Jict  contrary  to  them. 

I  submit  for  consideration  the  draught  of  an  act  of  Congress  required 
to  give  me  the  necessary  authority.    (See  Appendix.) 

The  following  financial  statement  is  submitted : 

Balance  on  hand  June  30,  1870 $2,  799  76 

Eeceived  from  appropriation  of  1809 20, 000  00 

Available  from  ai)propriation  of  1870 300, 000  00 

Available  from  appropriation  of  1871 125, 000  00 

Total  available  since  June  30, 1870 447, 799  76 

Expended  during  fiscal  year  ending  June  30, 1871 140, 620  96 

Available  June  30, 1871 307,278  80 


• 
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In  United  States  Treasary,  Washington $306, 228  97 

In  United  States  Treasury,  New  Orleans 608  70 

In  office  safe,  New  Orleans 441  13 

$307, 278  80 

Amount  of  contract  for  new  dredge-boat 218, 300  00 

To  be  returned  to  Treasury,  appropriation 
1809 7,000  00 

225, 300  00 

Availal>le  for  work  to  June  30, 1872 81, 978  80 

No  outstanding  indebtedness. 

The  following  statement  of  the  commerce  benefited  by  the  work  has 
beei>  received  from  the  collector  of  the  port  of  New  Orleans,  and  is  sub- 
mitted : 

Number  of  entrances  at  this  port,  steam 916 

Tonnage 949, 230. 06 

NumlH^r  of  clearances  at  this  port,  steam 1, 201 

Tonnage 1, 231, 161. 15 

Number  of  entrances,  sail 1, 091 

Tonnage 562,824.46 

Number  of  clearance3,  sail 1, 141 

Tonnage 566, 415. 69 

Total  value  of  imports  dutiable $18, 185, 294  00 

Total  value  of  imports  free 1, 145, 825  00 

Total  value  of  exports,  domestic 93, 953, 081  00 

Total  value  of  exports,  foreign 1, 293,  710  00 

Total  revenue  collected  on  imports 5, 899, 390  85 


The  excess  of  clearances  over  entrances  arises  from  clearances  of  coast- 
wise vessels  with  merchandise  in  bond. 

* 

Project  for  the  year  ending  June  30, 1872. 

During  this  year  it  is  proposed,  first  to  make  necessary  repair  to  the 
Essayons,  the  extent  or  cost  of  which  cannot  now  be  correctly  estimated. 
Afterward  (all  repairs  being  com])leted)  to  resume  work  on  the  bar  at 
such  times  as  it  may  be  required  to  accommodate  the  fleet  of  vessels 
usually  arriving  in  the  early  part  of  the  winter. 

On  the  arrival  of  the  new  dredge  boat,  she  will  be  placed  at  work,  re- 
lieving the  '*  Essayons.''  The  latter  will  then  be  held  in  reserve  or  put  to 
work  at  Pass  ^  I'Outre,  as  may  be  hereafter  directed  by  the  Chief  of 
Engineers. 

The  steam-launch  will  be  retained  at  the  mouth  of  the  river  with  a 
surveying  party,  to  continue  tidal  and  other  observations,  and  to  make 
surveys  of  the  bars,  as  may  be  required  from  time  to  time  during  the 
summer. 

The  barge  Cavallo  will  be  kept  at  the  head  of  the  passes  for  the  use 
and  supply  of  the  surveying  party. 

Ustimate, 

An  additional  appropriation  of  $30,000  is  asked  for  the  fiscal  year 
June  30, 1872. 
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An  appropriation  of  $125,000  is  recommended  for  the  fiaeal  year  end- 
ing: June  30, 1873. 

The  work  is  not  susceptible  of  permanent  completion.  It  is  located 
in  the  collection  district  of  New  Orleans,  and  at  Southwest  Pass,  near 
the  light-house  at  the  entrance  to  that  pass. 

II.— I^TPROVEMENT  OF  BAYOU  TECHE,  LOtTISIANA. 

An  act  of  Congress  approved  July  11, 1870,  appropriated  for  this  work 
the  sum  of  $17,500. 

By  letter  of  July  10, 1870, 1  was  directed  to  proceed  with  the  work 
contemplated  by  the  act,  in  accordance  with  a  project  submitted  in  my 
report  of  June  14,  1870. 

August  12,  advertisements  were  issued  soliciting  bids  for  performing 
the  work  by  contract.  September  20, 1  was  obliged  to  report  that  no 
bids  had  been  received,  and  to  recommend  the  prosecution  of  the'work 
under  the  immediate  supervision  of  this  office.  The  unhealthfulness  of 
the  season  prevented  further  action  until  December,  1870.  Agreement 
was  then  made  for  the  construction  of  a  wrecking-flat  suited  to  the  work 
to  be  done.  This  was  completed,  and  delivered  at  Brashear  City  early 
in  February,  1871.  The  flat  was  then  equipped,  a  working-party  em- 
ployed, and  work  commenced  February- 15,  under  the  superintendence  of 
Mr.  D.  M.  Kingsbury.  Work  was  continued  from  that  date  until  June 
30,  when,  owing  to  the  high  stage  of  water  in  the  bayou,  it  was  consid- 
ered advisable  (on  the  score  of  economy)  to  suspend  until  the  next  low- 
water  season. 

The  work  has  resulted  in  clearing  the  bed  of  the  stream  of  all  obstruc- 
tions found  between  ite  mouth  and  the  town  of  New  Iberia. 

During  the  flscal  year  ending  June  30,  1872,  it  is  proposed  to  complete 
the  work  to  St.  Martinsville. 

It  is  believed  that  the  cost  of  completed  work  will  fall  considerably 
under  the  amount  of  the  appropriation. 

Financial  statement 

Amount  appropriated $17, 500  00 

Expended  to  June  30,  1871 $8, 363  83 

Outstanding  indebtedness 260  00 

8, 623  83 

Totiil  available 8, 876  17 

In  United  States  Treasury,  Washington 7, 000  00 

In  United  States  Treasury,  New  Orleans,  (debts 
paid) 1,876  17 

8, 876  17 


No  appropriation  is  asked  for  the  flscal  year  ending  June  30, 1872. 

The  work  has  benefited  the  local  and  coastwise  commerce  of  the  bayou 
as  far  up  as  New  Iberia. 

It  is  located  in  the  collection  district  of  New  Orleans.  The  nearest 
light-house  is  that  at  the  entrance  to  the  Atchafalaya  Biver. 

ni. — IMPROVEMENT  OF    THE  INNER  BAR  AT  THE  ENTRANCE  TO  GAL- 
VESTON HARBOR,  TEXAS. 

By  act  of  Congress  approved  July  11, 1870,  there  was  appropriated  for 
this  work  the  sum  of  $25,000. 
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By  act  approved  March  3, 1871,  a  further  appropriation  of  $20,000  was 
made. 

By  letter  dated  **  Office  of  the  Chief  of  Engineers,  Washington,  D.  C, 
July  20, 1870,"  I  was  directed  to  submit  a  project  for  the  prosecution  of 
the  work,  in  accordance  with  apian  for  excavating  and  preserving  a 
channel  12  feet  deep  and  80  feet  wide,  across  the  bar,  by  the  ordinary 
method  of  dredging. 

It  was  then  recommended  that  the  work  be  done  wholly  by  contract. 

The  prevalence  of  yellow  fever  along  this  coast  prevented  further 
action  until  December  15, 1870,  at  which  date  I  caused  to  be  made  a 
survey,  to  afibrd  data  for  an  advertisement  requesting  bids  for  the  work. 

Advertisement  was  issued  on  the  19th  of  December;  a  copy  is  appended. 

In  answer,  but  two  bids  were  received,  one  from  E.  B.  Bishop,*and 
one  from  John  Halliday;  copies  appended. 

February  15, 1871,  both  bids  were  rejected,  for  reasons  evident  after 
their  perusal. 

It  was  then  proposed  to  hire  a  dredge-boat,  scows,  and  tug-boat,  to 
purchase  in  oi)en  market  fuel,  provisions,,  and  other  8upi)lies  necessary^ 
and  to  employ  the  labor  required  to  prosecute  the  work  direct  &om  this 
office. 

After  much  time  spent  in  search  of  an  available  dredge,  I  was  forced 
to  abandon  this  project,  all  dredges  on  this  coast  being  fully  employed 
on  more  remunerative  work. 

April  11, 1871,  authority  was  granted  me  to  purchase  a  dredge-boat, 
8COWS,  and  tug.  Negotiation  for  the  purchase  of  a  Morris  &  Cummings 
dredge,  employed  near  New  Orleans,  was  at  once  commenced.  The  owners 
residing  in  New  York,  and  having  other  offers  than  the  one  made  by 
myself  to  consider,  did  not  give  me  a  decided  answer  until  early  in  May. 
They  then  offered  to  sell,  delivered  at  Galveston,  for  $30,000,  giving 
preference  over  a  bid  of  that  amount  from  another  party.  This  price 
was  considered  excessive  and  the  offer  declined. 

An  agreement  was  then  made  with  Morris  &  Cummings  to  build  a 
dredge-boat  and  deliver  at  Galveston  within  one  hundred  working  days 
from  date  of  agreement,  for  the  sum  of  $25,000;  (a  copy  of  the  agreement 
is  appended.)     Work  on  this  boat  is  progressing  well. 

On  the  14th  of  June  an  agreement  wa.s  made  with  Mr.  J.  H.  Lynch,  of 
New  Orleans,  to  build  and  deliver  at  Galveston,  within  sixty  days,  two 
first-class  stump-scows,  as  per  drawing  and  specifications  given  him,  for 
the  sum  of  $5,600.  Work  on  these  is  well  advanced.  It  is  not  yet 
decided  whether  to  provide  a  tug-boat  by  hire  or  purchase. 

Should  no  unforeseen  cause  for  delay  prevent  the  builders  of  dredge 
and  scows  from  complying  with  the  terms  of  their  agreements,  I  expect 
to  commence  thewwork  of  dredging  about  the  middle  of  September.  It 
will  be  placed  in  charge  of  a  civil  assistant,  who  will  hire  men,  purchase 
supplies,  and  conduct  the  work  under  orders  from  this  of&ce. 

Financial  statement 

Appropriation  of  July  11,  1870 $25,000  00 

Appropriation  of  March  3,  1871 20, 000  00 

Total  appropriation 45, 000  00 

Expended  to  June  30, 1871 17G  76 

In  United  States  Treaanry,  New  Orleans $1, 823  24 

Total  available  June  30, 1871 44, 823  24 
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Obli|2:atioii8  contracted: 

For  building  dredge-boat $25,000  00 

For  dump-scowB 6, 000  00 

$30,000  00 

Balance 14, 223  24 

Estimated  cost  of  tug-boat 7, 000  00 

Available  for  prosecuting  work 7, 223  24 

Estimated  cost  of  work  from  October  1, 1871,  to  June  30, 

1872 11, 000  00 

Deficiency ... 3, 776  76 

« 
Estimates. 

Additional  appropriation  asked  for  fiscal  j'ear  ending  June 
30,  1872 -. $4, 000  00 

Appropriation  recommended  for  fiscal  year  ending  June 

30,  1873  . . . . ; 16, 000  00 

Total 20, 000  00 


The  work  is  not  susceptible  of  permanent  completion. 

It  will  benefit  much  of  the  commerce  of  Galveston,  Texas ;  the 
amount  I  have  not  been  able  to- ascertain.  It  is  located  at  the  entrance 
to  Galveston  Harbor,  in  the  collection  district  of  Galveston,  and  near 
the  light-house  on  Bolivar  Point,  Texas. 

A  PROJECT  FOR  IMPROVING  THE  ENTRANCE  TO  GALVESTON  BAY  AND 
HARBOR,   SO  AS  TO  ADMIT  VESSELS  DRAWING  EIGHTEEN  FEET. 

Ist.  Considerations  on  which  the  project  is  based. 

On  examination  of  Coast  Survey  and  other  charts  of  the  Texas 
coast,  there  will  be  observed  a  striking  general  resemblance  between 
the  entrances  of  all  its  harbors.  The  coast  itself  is  for  the  greater  part 
of  its  length  but  a  succession  of  long  narrow  sand  islands,  between 
which  debouch  these  entrances  or  passes.  Behind  the  islands  are  large 
bays  or  lagoons,  forming  tide  reservoirs,  into  which  water  from  the 
Gulf  of  Mexico  is  daily  ponded  during  fiood-tide,  and  from  which  it  is 
daily  discharged  during  ebbtide,  through  the  passes,  ^he  scour  of  the 
current  thus  created  gives  a  navigable  depth  of  channel  between  the 
islands,  where  both  ebb  and  flood  currents  work  to  this  end.  At  their 
inner  extremities  these  channels  are  lost  in  the  shoal  water  of  the 
bays;  at  their  outer,  in  a  bar  separating  them  from  the  deep  water  of 
the  Gulf.  These  bars  are  formed  on  the  lines,  where,  owing  to  the 
(expansion  of  the  passes,  the  ebb-current  loses  all  eroding;  effect  on  the 
bottom. 

Were  no  opposing  agencies  at  work  to  prevent  it,  the  line  of  deepest 
water  across  the  bar  (theoretically)  should  be  formed  along  the  axis  of 
the  pavss,  and  the  first  method  for  improvement  suggested  woald  be 
that  of  converging  jettees,  extending  from  the  islands  beyond  the  crest 
of  the  bar,  and  on  either  side  of  the  axis.  It  is  evident,  howeyeff  in 
the  case  of  these  Texas  bars,  that  other  agencies  are  at  work  to  modi^ 
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the  shape  of  the  bars,  and  give  the  main  channel  across  them  other 
than  a  normal  direction.  These  should  receive  consideration  in  forui- 
ing  any  plan  for  improvement  of  the  crossing:. 

1.  It  is  first  observed  that  the  bars  are  all  formed  of  similar  deposit, 
namely,  a  quicksand,  compact  but  easily  moved  by  currents  of  water, 
making  it  dangerous  for  vessels  to  ground  upon  them,  except  in  calm 
weather. 

2.  At  each  of  these  passes  the  southern  headland  projects  further  into 
the  Gulf  than  ihe  northern;  this  is  particularly  noticeable  at  Galves- 
ton, San  Luis  ^ass,  Aransas  Pass,  and  Pass  Cavallo ;  also  that  in  all 
cases  this  headland  is  gradually  wearing  away,  and  the  passes  either 
deteriorating  from  failure  of  the  northern  headland  to  follow  out,  or 
maintaining  a  constant  depth  in  cases  where  the  latter  extends  south- 
ward as  the  former  is  worn  away. 

3.  By  reference  to  the  charts,  it  is  seen  that  the  main  channels,  after 
passing  outside  the  headlands,  are  gradually  deflected  to  the  southward, 
on  the  way  sending  off  one  or  more  minor  channels  to  the  east,  the 
only  exceptions  being  at  the  mouth  of  the  Brazos  River  and  at  Brazos 
8au  Jago.  This  deflection  would  not  occur  but  from  some  cause  not 
found  in  the  nature  of  the  barsj  it  must  be  credited  to  one  of  two  nat- 
ural forces  opposing  the  direct  flow  of  the  ebb-currents  into  the  Gulf, 
or  perhaps  to  both,  viz : 

1st.  The  prevailiug  winds  are  known  to  be  from  the  eastward,  and, 
crossing  the  passes  obliquely,  no  doubt  have  an  influence  in  determining 
the  direction  of  the  channel  across  the  bars. 

2d.  Tbere  is  reason  to  believe  in  the  existence  of  a  littoral  current, 
sweeping  along  the  coast  north  to  south,  and  having  a  decided  influence 
on  the  formation  of  these  bars.  It  is  not  proposed  to  discuss  or  give 
reasons  for  this  belief,  since  it  is  entirely  founded  on  theory  derived 
from  the  existence  of  the  Gulf  Stream,  the  shape  of  the  coast,  the 
degradation  of  the  southern  headlands  of  the  passes,  and  the  direction 
of  the  main  channels  across  the  bars  named.  Its  existence  ofl'ers  an 
explanation  for  these,  and  I  think  is  fairly  to  be  presumed,  especially 
since  I  know  of  but  one  eftbrt  to  discover  it,  and  that  at  the  mouth  of 
the  Mississipi)i  River,  where  it  should  be  so  obscured  by  the  river  cur- 
rents as  to  make  it  imperceptible. 

Assuming  the  effect  ascribed  to  the  prevailing  winds  and  littoral  cur- 
rents, I  illustrate  by  reference  to  a  chart  of  Galveston  Bar  Harbor  and 
Entrance,  which  I  inclose. 

On  this  I  have  marked  the  axis  of  the  pass ;  the  direction  of  the  sev- 
eral channels  across  the  bar,  shown  by  the  lines  H  B,  A  C,  A  D,  and 
A  E ;  and  the  direction  of  a  littoral  current  assumed  parallel  to  the 
general  direction  of  the  shore-line ;  also  the  approximate  limits  of  pre- 
vailing winds. 

The  channel  H  B  is  in  the  direct  line  of  the  littoral  current,  and  it  is 

noticed  that  where  this  strikes  the  current  from  the  pass,  the  latter 

receives  its  first  marked  deflection.    The  G  and  12.foot  curves  off  Bolivar 

Point  indicate  a  Gulf  current  along  the  shore  in  the  direction  B  II,  the 

Existence  of  which  is  quite  substantiated  by  the  deflection  referred  to. 

From  the  line  H  B  to  the  line  of  the  main  channel,  A  E,  a  further 
deflection  is  marked,  (the  latter  being  nearly  perpendicular  to  the  axis 
of  the  pass,)  and  is  best  indicjited  by  the  line  of  the  12-foot  curve, 
although,  for  the  jiurpose  of  showing  the  compromises  between  the 
opposing  currents,  I  have  marked  the  two  minor  channels  A  C  and  A  D. 

Finally,  the  currents  along  A  E,  after  crossing  the  bar,  is  evidently 
entirely  overcome,  the  12  and  IS  foot  curves  i^owing  the  formative 
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action  of  a  littoral  current  sweeping  along  the  front  of  Galveston 
Island. 

The  continual  pressure  (here  indicated)  of  the  water  toward  the  head 
of  Oalvestoit  Island  at  ebb-tide  should  result  in  the  constant  erosion 
already  noticed,  and  the  transport  of  the  eroded  material  to  be  deposited 
along  the  face  of  the  island.  At  flood-tide  similar  erosion  should  take 
place,  and  the  material  be  carried  to  form  Pelican  Island,  Pelican  Spit, 
and  finally  to  form  the  inner  bar  at  the  entrance  to  Galveston  Harbor. 

There  is  shown  on  the  chart  the  shore-line  at  Fort  Poiiit  as  it  was  in 
1867.  1  have  marked  the  shore-line,  accurately  determined  by  Lieuten- 
ant H.  M.  Adams  in  December,  1870.  The  amount  of  erosion  thus 
shown  to  have  taken  place  in  three  years  serves  to  form  a  rude  estimate 
as  to  the  date  on  which  the  head  of  Galveston  Island  covered  what  is 
now  marked  the  "Middle  Ground  Breakers,"  when  "Pelican  Spit ''was 
but  a  shoal  and  not  sufficient  barrier  to  prevent  sand  eroded  from  the 
island  from  passinp:  clear  of  the  entrance  to  Galveston  Harbor,  and 
when  this  entrance  aftbrded  a  depth  of  30  feet,  a  depth  it  is  curi'ently 
believed  to  have  had  when  Texas  was  first  settled.  However  true  or 
false  this  tradition  may  be,  (and  there  is  no  positive  proof  to  support 
it,)  it  is  certain  that  within  the  past  few  years  the  enttiince  has  continued 
to  shoal,  and  not  from  any  diminution  of  the  volume  of  water  poured 
through  it,  but  from  the  depression  of  this  volume  over  a  wider  area, 
due  to  the  erosion  of  the  head  of  Galveston  Island  and  deposit  of  a 
portion  of  its  material  in  the  channel. 

In  view  of  the  facts  in  the  case,  it  does  not  appe^ir  improbable  that, 
unless  eft'cctive  measures  are  taken  to  prevent  such  a  catastrophe,  the 
finest  harbor  on  the  coast  of  Texas  will  be  rendered  valueless  for  any 
except  a  smaller  class  of  coasters  than  those  now  monopolizing  the 
greater  part  of  the  Texas  trade. 

Having  paid  considerable  attention  to  the  subject  of  harbors  in  Texas, 
and  to  the  various  plans  proposed  for  improving  the  entrance  to  the 
harbor  of  Galveston,  I  beg  leave  to  submit  the  following  project : 

*  First.  I  would  recommend  the  construction  of  a  breakwater  along 
the  crest  of  Galveston  Bar,  as  indicated  by  the  line  F  G  on  the  chart. 
This  would  act  as  a  single  jettee  to  concentrate  the  discharge  of  the 
pass  through  the  main  channel  A  E.  It  would  admit  between  it« 
northern  extremity  and  Bolivar  Island  as,  much  of  the  littoral  current 
as  can  be  utilized  to  re-enforce  the  current  of  the  pass.  It  will  protect 
in  a  great  measure  the  head  of  Galveston  Island  from  erosion.  It  will 
inclose  a  good  onter  harbor.  It  will  throw  the  whole  discbarge  of  the 
pass  along  a  line  making  such  an  oblique  angle,  at  its  debouch  with 
the  littoral  current,  as  to  least  favor  deposit  beyond  it. 

Second.  Having  completed  the  above,  to  then  construct  a  jettee  along 
the  line  marked  J  I.  This  will  extend  the  head  of  Galveston  Island  1^ 
its  original  position  on  the  "  Middle  Ground  Breakers,"  throw  the  whole 
discharge  past  Galveston  directly  into  the  main  chaunel  of  the  pass, 
and,  it  is  apprehended:  will  have  the  effect  of  washing  away  the  inner 
bar,  and  of  widening  Galveston  Harbor. 

Third.  MeasTires  should  then  be  taken,  if  necessary,  for  further  pro-* 
tecting  the  head  and  face  of  Galveston  Island  from  erosion.    It  is  pre- 
sumed, however,  that  this  will  not  be  necessary. 

The  work  of  building  the  outer  breakwater  should  be  commenced  at 
its  northern  extremity,  and  its  length  be  determined  by  its  effect.  The 
greatest  length  possibly  required  will  be  that  shown  on  the  chart — 
about  three  and  a  half  miles.  It  should  be  built  with  a  rough  grillage 
foundation,  loaded  with  ballast,  and  surmounted  with  a  concrete  saper- 
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structure  of  very  heavy  blocks,  risings  about  three  feet  above  the  level 
of  the  highest  tides. 

The  inner  breakwater  or  jettee  should  be  constructed  simply  with  a 
Ullage  and-  loose  stone,  with  perhaps  a  light  superstructure  of  con- 
crete. 

The  end  and  face  of  Galveston  Island,  if  necessary,  can  be  protected 
with  facines  or  brush,  ballasted. 

No  estimate  is  submitted,  it  being  my  purpbse  simply  to  submit  the 
plan  on  such  merit  as  there  may  be  in  its  conception. 

The  plan  for  deepening  the  inner  bar  by  prolonging  the  head  of  Gal- 
veston Island  to  the  "Middle  Ground  Breakers"  was  suggested  by 
Lieutenant  W.  H.  Stevens,  United  States  Engineers,  in  a  report  dated 
September  30, 1853,  which  will  be  found  in  vol.  2,  pages  559, 500,  Senate 
Document,  first  session  Thirty-third  Congress.  Its  execution  was 
attempted  in  1870  by  Mr.  Fowler,  of  Galveston,  but  with  an  insufficient 
amount  of  money,  and  by  putting  in  a  frail  structure,  consisting  of 
rows  of  piles.  Work  on  this  was  stopped  before  it  had  been  extended 
far  enough  to  give  marked  and  indisputable  results,  or  to  warrant  any 
other  conclusion  than  the  one  I  have  given,  as  to  what  it  would  have 
done  properly  built  and  completed.  It  is  now  being  rapidly  washed 
away,  the  currents  undermining  it  and  storms  sweeping  it  oflF.  Its  fate 
only  serves  to  establish  the  fact,  it'  such  further  evidence  were  needed, 
that  the  currents  acting  on  the  head  of  Galveston  Island  have  great 
eroding  effect. 

In  conclusion,  I  beg  leave  to  express  the  opinion  that  dredging  the 
inner  bar  af  the  entrance  to  this  li arbor  will  prove  but  a  partial  and 
temi)orary  relief  to  the  commerce  of  the  port  of  Galveston. 

Temporary',  because  the  channel  excavated  will  be  subject  to  contin- 
ual retilling,  generally  a  slow  but  sure  process,  at  times  rapid.  Partial, 
because  not  satisfying  the  demand  for  a  channel  admitting  to  the  harbor 
vessels  drawing  more  than  12  feet. 

The  rapidly  growing  State  of  TexavS,  with  her  developing  capacity  for 
producing  material  for  export,  should  have,  at  least,  one  harbor  on  her 
coast  that  will  admit  vessels  drawing  18  feet  or  more.  Without  that 
her  commerce  will  be  cramped  and  dependent  on  long  lines  of  railway 
to  connect  it  with  distant  ports. 

That  at  Galveston,  if  not  the  bGSt  harbor  on  the  Texas  coast,  is  cer- 
tainly the  !nost  central,  (leaving  out  of  consideration  the  barren  north- 
western portion  of  the  State.)  It  is  also  in  my  opinion  the  harbor  most 
susceptible  of  permanent  improvement,  to  meet  the  full  requirements 
of  commerce,  as  I  have  become  satisfied  from  the  results  of  surveys 
recently  made  under  n\y  direction. 

These  surveys  were  made  with  a  view  toward  attempting  works  for 
the  improvement  of  the  entrance  to  several  harbors  on  the  Texas  coast. 
I  Works  have  been  suggested  for  each,  involving  great  expense  in  their 
construction,  and  confessedly  of  doubtful  efficacy  after  completion. 

The  views  of  the  engineers  making  reports  on  these  surveys  at  Pass 
Gavallo,  Aransas  Pjiss,  Corpus  Christi  Pass,  and  Brazos  San  Jago,  are 
in  harmony  with  those  expressed  by  officers  who  made  surveys  of  the 
same  passes  for  the  same  purpose  in  1853-'54. 

Under  the  circumstances,  I  think  it  proper  to  recommend  that  only 
the  harbor  of  Galveston  be  selected  lor  improvement,  and  such  driblets 
of  appropriation  as  might  otherwise  be  wasted  on  other  Textis  harbors 
be  consolidated,  to  inaugurates  permanent  and  valuable  work  at  Gal- 
veston. 
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With  these  remarks,  I  have  the  honor  of  closing  my  report  on  improve- 
ments in  my  char^je. 

And  subscribe  myself,  very  respectfully,  yonr  obedient  servant, 

C.  W.  HOWELL, 
Captain  of  EngineerSj  United  States  Army. 
Brigadier  General  A.  A.  Humphreys, 

Chi^f  of  Engineers^  U.  8,  A.y  Washington^  D.  C. 


Draft  of  an  ad  of  Congress, 

AX  ACT  entitled  an  act  to  facilitate  the  execution  of,  and  to  protect  certain  public  works  of  improre- 

nient. 

Whereas,  in  tlie  prosecution  of  certain  works  of  river  and  harbor  improYcment, 
undertaken  by  the  Government  of  the  United  States,  and  involving  the  dredging  of 
river  or  tidal  bars,  the  engineers  charged  with  the  work  meet  with  freqneut  delay, 
and  the  channels  excavated  with  important  damage,  due  to  the  passage  of  vessels  at 
unseasonable  times,  and  to  the  careless  or  malicious  handling  of  the  same :  And  whereas 
this  occurs  only  because  there  is  no  one  person  duly  authorized  to  superintend  and 
durect  the  passage  of  vessels,  and  to  hold  pilots,  ship-masters,  and  tow-boat  captains 
responsible  under  a  penalty  for  damage  they, may  cause  such  public  works  described  : 
Be  it  therefore  enactedj  cf'c.  That  from  and  after  this  date  the  Seci'etary  of  War  is  author- 
ized to  assume  full  control  over  the  navigation  of  channels  in  course  of  excavation, 
across  bars  at  the  mouths  of  rivers  or  entrance  to  harbors,  whenever  and  wherever,  in. 
his  opinion,  such  action  becomes  necessary  to  facilitate  and  protect  the  work  of  the 
Government,  and  that  such  regulations  regarding  the  passage  of  vessels  through  saoh 
channels  as  he  may  establish  shall  have  binding  effect  on  all  pilots,  ship-maston,  tug- 
boat cai)tains,  and  other  persons  seeking  the  use  of  such  channels. 

Be  it  further  enacted,  That,  for  all  violations  of  such  regulations,  the  Secretary  of  War 
shall  be  com])et4^nt  to  assess  a  fine  of  not  less  than  $50  nor  more  than  $500,  the  same 
to  be  recoverable  in  the  United  States  circuit  couit  for  the  district  in  which  the  chan- 
nel may  be  located,  and  shall  further  have  power  to  deny  the  person  or  persons  offend- 
ing the  privilege  of  contlucting  their  business  through  such  channel  for  such  period, 
not  to  exceed  one  year,  as  may,  in  his  opinion,  appear  equitable  and  conducive  to  the 
interests  of  the  Government  and  of  commerce. 


Proposals  for  the  improvement  of  the  inner  har  at  entrance  to  Galveston  Harhor,  Texas, 

Proposals  for  executing  the  above-named  work  of  improvement,  in  accordance  with 
plans  and  specifications  on  file  in  this  office,  will  be  received  by  the  undersigncnl  nntil 
the  3l8t  day  of  January,  1871.  The  work  will  consist  in  dredging  a  cliannel  80  feet  wide, 
12  feet  in  depth  at  mean  low  tide,  for  that  width  through  the  sand  deposit  forming  the 
bar  named. 

Proposals  will  be  for  opening  such  channel  within  a  specified  time,  and  for  after- 
ward Keeping  it  open  one  year. 

The  amount  of  deposit  to  be  removed,  as  measun»d  in  the  bar  December  15,  1P70,  is 
6,794  cubic  yards.  The  dejiosit  excavated  must  be  removed  in  scows  for  dumping  to 
a  point  hereafter  to  b<^  determined  by  tlie  engineer  in  charge,  the  distance  of  transfer 
not  to  exceed  three  miles — §23,000  is  available  for  the  work. 

The  terms  of  payment  will  be  one-quarter  of  contract  price  on  completion  of  the 
channel,  one-quarter  after  the  channel  shall  have  been  continuously  kept  open  to  the 
fiill  depth  and  width  specified  for  four  months,  one-quarter  in  eight  months,  the  remain- 
ing one-quarter  on  tlie  completion  of  the  contract,  in  accordance  with  the  strict  terms 
of  agreement.  lu  making  bids,  the  usual  rules  relatinig  thereto  must  be  strictly 
observed.  • 

C.  W.  HOWELL, 
Captain  of  Engineers,  United  States  Armg, 

United  States,  Engineer  Office, 

Xeiv  Orleans^  No.  *2.3  Rampart  street^  Beccmher  19, 1870. 

(Address  Lock-box  950.) 
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Prcposajs  for  opening  the  inner  bar  at  entrance  to  OaJveetan  Harbor,  Texas, 

New  Orleans,  January  31,  IWl. 

Sir  :  We  propose  to  deepen  the  inner  bar  at  Galveston  Harbor  to  80  feet  wide  and  12 
feet  deep  for  $21,750,  to  commence  witAin  six  months,  or  as  soon  as  we  can 'build  suit- 
able machinery.  We  will  open  it  on  or  before  three  months  from  time  of  commence- 
ment. 

Tour  obedient  servant, 

E.  B.  BISHOP. 
Captain  C.  W.  Howell, 

Engineer  United  JStatea  Army,  ' 


New  Orleans,  January  31, 1871. 

Sir  :  Afler  we  have  opened  the  inner  bar  at  Galveston  to  80  feet  wide  and  12  feet 
deep,  propose  to  keep  it  same  depth  and  width  for  $4,900  per  month  for  twelve  months. 
I  hAve  the  honor  to  be,  your  obedient  servant, 

E.  B.  BISHOP. 
Captain  C.  W.  Howell,  , 

Engineer  United  States  Army. 


New  Orleans,  January  27, 1871. 

Sir  :  In  compliance  with  the  specifications  embraced  in  your  advertisemeiit  for  pro- 
posals for  the  improvement  of  the  inner  bar  at  the  entrance  of  Galveston  Harbor,  I 
propose  to  do  the  said  work  and  keep  it  open,  for  the  term  of  one  year,  for  the  sum  of 
$14,000,  and  to  accomplish  the  work  by  substituting  my  own  apparatus  in  lieu  of 
dredging. 
Please  find  inclosed  herewith  a  copy  of  specifications  and  plan  of  apparatus. 
Yours,  very  respectfully, 

JOHN  HALLIDAY, 

Civil  Engineer. 
C.  W.  Howell, 

Captain  Engineers,  U.  S.  A. 

This  agreement,  made  and  entered  into  the  sixteenth  day  of  May,  in  the  year  one 
thousand  eight  hundred  and  seventy-one,  between  Augustus  T.  Morris  and  James  Cum- 
mings,  composing  the  firm  of  Morris  &  Cummings,  of  the  city  of  New  York,  parties  of  the 
first  part,  and  C.  W.  Howell,  captain  of  engineers,  of  the  city  of  New  Orleans,  party 
of  the  second  part,  witnesseth  :  That  in  consideration  of  the  sum  of  one  dollar,  to  them 
in  hand  paid  bv  the  said  party  of  the  second  part,  the  receipt  whereof  is  hereby  acknowl- 
edged, the  said  parties  oi  the  first  part  agree  to  build  a  first-class  dredging-iuachine, 
capable  of  excavating  one  thousand  cubic  yards  of  mud  in  a  day  of  ten  hours,  the  said 
machine  to  be  provided  with  one  double  engine  of  suitable  power,  boiler  of  proper  size 
for  serving  engine,  and  a  bucket  of  the  capacity  of  one  and  a  half  cubic  yards,  t.<»gether 
with  all  the  necessary  machinery  and  apparatus  to  work  the  same  ;  the  hull  of  said 
machine  to  be  of  the  same  dimensions  as  the  hull  of  the  dredge  now  working  for  the 
Mississippi  and  Mexican  Gulf  Ship  Canal  Company,  at  the  city  of  New  Orleans,  say 
about  sixty-five  feet  in  length,  thirty  feet  in  width,  and  nine  feet  in  depth,  to  be  built 
in  a  strong  and  substantial  manner,  and  to  be  fitted  and  sheathed ;  the  said  machine 
to  be  delivered  to  the  party  of  the  second  part,  at  the  city  of  Galveston,  Texas,  in  about 
onQ  hnndred  working  days  from  the  date  of  this  agreement.  And  the  said  party  of  the 
second  part,  upon  tlie  perfonuanco  by  the  parties  of  the  first  of  all  the  stipulations 
entered  into  by  them,  as  herein  set  forth,  hereby  agrees  to  purchase  from  them  the  said 
dredging-raachine,  and  to  pay  therefor  the  sura  of  twenty-five  thousand  dollars,  payable 
in  United  >States  Treasury  notes,  upon  the  delivery  of  the  said  machine  at  the  city  of 
Galveston,  as  aforesaid. 

In  witness  whereof  the  parties  to  these  presents  have  hereunto  set  their  hands  and 
seal^  the  day  and  year  first  above  written. 


(Signed  in  triplicate.) 


Sealed  and  delivered  in  presence  of— 
Wm.  Campbell. 


MORRIS  &  CUMMINGS.    [seal.] 
C.  H.  HOWELL,  t«KAL.] 

Captain  of  Engineers,  U.  S.  A. 
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N  2. 

Office  of  the  Chief  of  Enoineebs, 

Washingtouj  J).  C.y  February  8,  1871. 

Sib  :  The  communication  from  the  Committee  on  Commerce  of  the 
Senate,  referred  to  this  office,  inclosing  a  resohition  of  the  Senate  of  the 
14th  December  hist,  instructing  that  committee  to  inquire  into  the  ex- 
pediency of  constructing  a  canal  from  the  Mississippi  River,  near  Fort 
St.  Philip,  to  a  point  near  Breton  Island,  in  the  Gulf  of  Mexico,  is  here- 
Avith  respectfully  returned,  and  I  also  transmit  a  report  from  Captain 
C.  W.  Howell,  Corps  of  Engineers,  in  charge  of  the  improvement  of  the 
mouth  of  the  Mississippi,  to  whom  the  subject  of  this  resolution  was 
referred. 

The  information  in  the  possession  of  this  office  in  regard  to  this  pro- 
ject indicates  the  practicability  of  constructing  and  maintaining  such 
a  oaual,  but  it  does  not  admit  of  the  preparation  of  a  project  with  esti- 
mate of  cost.  It  has  had  for  yerirs  past  many  advocates  and  opponents. 
In  1837,  Major  Chase,  Corps  of  Engineers,  prepared  a  careful  estimate 
of  its  cost,  upon  a  plan  originating  with  Major  Buisson,  of  New  Orleans. 
He  concluded  that  a  canal  100  feet  at  surface  and  30  feet  deep  would 
cost,  all  accessory  works  included,  $10,000,000.  Colonel  Crozet,  about 
the  same*  time,  advised  a  reduction  of  the  depth  to  20  feet,  and  believed 
that  the  cost  would  not  then  much  exceed  five  million.  Mr.  Montaign, 
in  a  memoir  upon  the  subject,  printed  in  New  Orleans  in  1869,  puts  down 
the  cost  at  $2,600,000,  a  sum  beyond  question  entirely  too  low. 

Assuming  the  whole  cost  at  $10,000,000 — and  it  will  probably  not  fall 
short  of  that  sum — the  yearly  interest  of  this  would  be  more  than  double 
the  cost  of  maintaining  two  such  dredge-boats  as  the  one  now  success- 
fully operating  at  the  Southwest  PjIvSS,  in  c(mstant  work  during  the  year, 
and  insure  a  continued  depth  of  20  feet  over  the  bar. 

Still,  the  project  of  a  canal  is  one  which  deserves  careful  examination. 

I  would,  therefore,  suggest  an  appropriation  of  $10,000  for  the  pur- 
pose of  making  careful  investigation  of  all  questions  bearing  upon  its 
location  and  construction  and  estimates  of  its  probable  cost. 
Very  respectfully,  your  obedient  servant!, 

A.  A.  HUMPHREYS, 
Brigadier  Oeneral  and  Chief  of  Engineem. 

Hon.  W.  W.  Belknap, 

(Secretary  of  War. 


N  3. 


United  States  Engineeb  Office, 

New  Orleans^  February  9,  1871. 

General:  In  obedience  to  telegraphic  orders  of  February  3,  I  hare 
to  render  this  preliminary  report  of  an  examination  made  from  the 
mouth  of  Bayou  St.  John,  Louisiana,  through  Lake  Pontchartrain  and 
the  liigolets,  to  Ship  Island. 

The  line  along  wiiich  examination  was  directed  is  that  proposed  by 
the  New  Orleans  and  Ship  Island  Canal  Company  for  the  location  of  a 
ship-canal.  The  examination  was  made  with  a  view  to  ascertaining  the 
feasibility  of  this  canal  project. 

It  was  only  considered  necessary  to  determine  the  following^  vi«: 
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1st.  The  depth  of  water  along  the  ^ute  indicated ;  2d.  The  nature  of 
the  bottom  and  substrata  where  excavation  would  be  required;  and 
3d.  The  probable  action,  on  the  bottom,  of  winds,  tides,  and  storms. 

1st.  The  first  was  ascertained  by  verifying  the  soundings  exhibited 
on  existing  charts  of  the  line,  as  well  as  it  could  be  done  while  passing 
over  the  line  in  a  steamer  and  employing  an  ordinary  sounding-lead. 
The  results  are  shown  on  a  tracing  submitted  herewith. 

2d.  From  the  mouth  of  Bayou  St.  John  to  the  head  of  the  Higolets 
the  bottom  was  found  to  be  com])osed  of  a  very  soft  mud,  that  over  the 
middle  ground  being  of  the  lightest  quality  of  alluvial  deposit.  The 
great  depth  of  the  Kigolet  made  it  unnecessary  to  determine  the  nature 
of  it«  bottom.  The  middle^ground  at  the  mouth  of  the  liigolet,  (oppo- 
site the  mouth  of  Pearl  KiveV,)  extending  to  the  tide-bore  at  St. 
Joseph's  Island,  is  of  the  same  material  as  the  upper  middle  ground. 
The  bottom  of  the  tide-bore  named  is  of  stiif  clay  and  sand.  Passing 
St.  Joseph's  Island,  there  is  found  a  large  shoal  produced  by  the  tide- 
currents  through  Mississippi  Sound,  Cat  Island  Pass,  the  St.  Josepb 
tide-bore,  and  the  entrance  to  Lake  Borgnejits  surface  material  is 
varied  in  character,  being  of  light  sand,  and  a  deposit  similar  to  that 
observed  on  the  middle  grounds,  but  more  sticky  and  compact.  The 
sand  is  found  fringing  the  northern,  eastern,  and  southern  e^dges  of  the 
shoal,  forming  a  hard  bottom  about  18  inches  in  thickness,  resting  on 
soft  mud,  the  same  as  is  found  in  the  center  of  the  shoal.  This  fringe 
was  found  of  but  slight  width  at  the  points  examined.  Passing  this, 
through  Cat  Island  Pass,  there  was  found  sticky  clay  bottom,  and  the 
jsame  was  observed  on  the  bar  at  the  entrance  to  Cat  Island  Pass. 

Along  the  whole  line,  at  depths  varying  from  16  to  18  fe<jt,  was 
ob8er\'ed  a  stratum  of  clay  and  sand  mixed,  sticky  and  compact.  The 
thickness  of  this  stratum  was  not  determined.  As  it  underlies  the 
deepest  patts  of  the  channels  examined,  it  is  shown  to  be  at  least  from 
12  to  14  feet  thick. 

3d.  From  the  character  of  the  bottom  observed,  the  slight  depth  of  water 
over  the  shoals,  their  exposed  i)osition,  and  the  strong  currents  at  times 
,l)assing  over  them,  it  is  inferred  that  their  surfaces  must  be  continually 
shifting.  The  sand-fringes  observed  on  the  outer  shoal  give  evidence 
of  ^backward  and  forward  movement  of  material  across  the  sho«al,  and 
of  a  sorting  of  that  material  by  the  cuiTents.  The  action  of  the  tide- 
currents  alone  may  be  slight,  but  when  aided  by  storms  or  high  winds, 
particularly  over  the  outer  shoal,  which  is  exposed  from  every  quarter, 
the  movement  over  the  surface  of  the  shoals  must  be  very  considerable. 
I  did  not  have  an  opportunity  to  observe  this  on  the  line  examined,  but 
judge  from  ha^ing  observed  the  eifect  of  a  strong  northwest  wind  on 
a  lK)ttom  of  like  material  similarly  exposed,  (Poza  Baj',)  depth  of  water 
from  7  to  8  feet.  The  dei>osit  was  stirred  up  in  such  quantity  as  to  dis- 
color the  water  of  the  bay. 

It  is  not  to  be  inferred  that  other  than  comparatively  slight  and 
temporary  changes  may  be  eftected  in  the  form  or  location  of  the  shoals 
or  in  the  depth  of  water  OA^er  them,  for  I  have  good  evidence  that  for  a 
very  long  period  no  appreciable  permanent  changes  have  taken  place, 
particularly  in  the  depth  of  water.  What  I  infer  is  that  but  little  first 
deposit  is  being  added,  and  that  the  tendency  of  the  tide-currents  is  to 
simply  level  the  deposit  on  the  shoals  by  moving  it  back  and  forth,  (not 
to.  carry  it  away,)  maintaining  a  constant  cross-section  of  water-way. 
However  much  storms,  muds,  or  the  hand  of  man  may  change  this, 
the  tides  will  act  continuously  and  effectively  to  restore  the  normal 
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condition ;  in  other  words,  if  ex^vation  is  made,  it  will  be  filled ;  if 
ridges  are  formed,  they  will  be  leveled. 

1  have  styled  this  a  preliminary  report,  because,  although  I  consider 
the  results  of  my  first  examination  conclusive,  I  yet  wish  to  multiply 
the  number  of  borings  along  the  line  examined,  and  make  more  exact 
observations  as  to  the  thickness  of  the  several  strata  found. 

When  a  t^econd  examination  is  made,  I  will  forward  the  information 
gained  as  an  addendum  to  this  report. 

I  take  pleasure  in  acknowledging  the  courtesy  of  Captain  Davis,  of 
the  United  States  revenue-cutter  Wilderness,  who  afforded  me  many 
facilities  for  making  this  examination. 

In  conclusion,  I  have  the  honor  to  be,  ve^y  respectfully,  your  obedient 
servant, 

C.  W.  HOWELL, 

Captain  of  Engineers. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  S.  A.j  Washingtonj  D.  C. 


X  4. 


United  States  Engineer  Office, 

New  Orleans^  Louisiuna^  May  2,  1871. 

General  :  I  have  the  honor  to  forward  herewith  a  report  made  by 
First  Lieutenant  E.  A.  Woodruff,  Corps  of  Engineers,  United  States 
Army,  after  a  careful  survey  and  examination  at  Corpus  Christ!  and 
Aransas  Passes,  opening  from  Corpus  ChrivSti  Bay  and  Harbor,  Texas, 
and  at  Pass  Cavalio,  the  entrance  to  Indianola  Harbor,  Texa?.  These 
surveys  were  made  in  compliance  with  instructions  dated  Office  of  the 
Chief  of  Engineers,  Washington,  D.  C,  July  23,  1870. 

Lieutenant  Woodruff*  presents  plans  for  improving  the  entrance  to 
Corpus  Christi  Harbor  through  Aransas  Pass,  and  estimates  the  cost  of 
carrying  them  out,  but  does  not  recommend  that  the  work  be  under- 
taken. 

No  attempt  to  improve  the  two  other  passes  is  recommended. 

I  coincide  with  Lieutenant  Woodruff*  in  the  opinion  that  all  the  plans 
suggested  and  discussed  by  him  offer  no  certainty  of  producing  good 
results,  and  that  the  expense  which  will  be  incurred  by  testing  them 
will  be  out  of  all  proportion  to  the  benefits  derivable  from  success. 
Very  respectfullv,  your  obedient  servant, 

C.  W.  HOWELL, 
Captain  of  EngineerSy  U.  S,  A. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U,  8.  A.,  Washingtony  D.  C, 


United  States  Engineer  Office, 

Xew  Orleans,  LoitUianaf  April  1,  1871. 

8iR :  I  have  the  honor  to  report  that  I  have  complied  with  your  iuBtructions,  dated 
at  this  office,  February  7,  1871,  directing  me  *'•  to  make  examination  and  Burveya  of  the 
bars  at  the  entrance  to  Pass  Cavalio,  Aransas  Pass,  and  Corpus  Christi  Pass,  on  the 
coast  of  Texas,  for  the  purpose  of  collecting  all  information  needed  to  form  plans  and 
estimates  for  such  works  of  improvement  as  I  may  recommend  be  andertaken  by  the 
General  Government  to  deepen  the  channel  across  the  bars  at  the  entrance  of  these 
passes.'' 

I  submit  the  following  report  concerning  each  of  the  harbors  mentioned,  beginning 
with  that  of  Cor^)ns  Christi : 

Corpos  Christi  Pass  or  Inlet  is  an  entrance  from  the  Golf  of  Mexico  to  Corpna  Ghiifti 
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Bay,  between  Miistong  Inland  on  the  north  and  Padre  Island  on  the  south,  in  the  col- 
lection district  of  Corpus  Christi.  The  channel  from  the  pass  to  Corpus  Christ!  Bay  is 
narrow,  and  bears  in  general  direction  nearly  due  noith  about  six  miles  before  reach- 
ing the  deep  water  of  the  bay.  Entering  the  pass  from  the  Gulf,  we  find  the  water  on 
the  bar  from  5  to  7  feet  deep,  varying  with  wind  and  tide.  In  the  middle  of  the  chan- 
nel, at  its  mouth,  are  two  sand  islands,  the  lower  of  which  extends  at  low  tide  to  the 
coast  line.  These  islands  form  a  sand  ridge,  dividing  the  channel  nearly  equally  for 
about  two  miles  up  from  the  coast  line,  where  on  the  left  we  find  a  series  of  mud  flats 
and  low  inlundH  obstructing  the  entrance  to  Laguua  del  Madre.  The  south  and  deeper 
channel  through  the  bar  continues  along  the  shore  of  Padre  Island,  gradually  shoaling 
till  lost  in  theae  mud  flats,  while  the  north  and  shallower  chaunel  is  found  near  the 
shore  of  Mustang  Island,  till  its  entrance  into  Corjms  Christi  Bay.  No  passage  deeper 
than  6  feet  was  found  between  the  north  and  south  channels  above  the  island  at  the 
mouth,  V>ut  from  a  short  distance  above  tlies^  islands  the  channel  near  Mustang  Island 
has  from  10  to  20  feet  of  wat«r  to  within  about  a  mile  from  the  deep  wat-er  ot  Corpna 
Christi  Bay.  Here  the  channel  divides,  the  part  near  Mustang  Island  carrying  3  or 
4  feet  into  the  bay,  while  the  part  which  continues  north  has  deep  water,  (10  to  IH  feet,) 
till  it  is  closed  by  a  sand  llat  called  "the  bulkliead."  The  end  of  this  channel  in  the 
bulkhead  is  called  "  the  pocket,"  in  ascending  which  the  water  suddenly  shoals  from 
18  feet  to  ti  feetf  gradually  shoaling  thence  to  2^  feet  at  low  tide  on  the  top  of  the  bulk- 
head, whence  it  deepens  gradually  to  the  dt;pth  of  the  bay  of  Corpus  Christi,  15  to  18 
feet.  The  distance  across  the  bulkhead  frtnn  S  feet  in  the  pocket  to  8  feet  in  Corpns 
Christi  Bay  at  low  tide  is  2,400  feet,  and  the  flat  on  the  top  of  the  bulkhead,  where  the 
water  isiii  feet  deep,  is  about  900  feet.  This  channel  is  evidently  the  natural  outlet 
of  Corpus  Christi  Bay,  but  the  gradual  accumulation  of  shell,  mud,  and  sand  washed 
from  Moiir  Blutf  on  the  west  and  Mustang  Island  on  the  east,  has  closed  it  at  the  bulk- 
head, and  the  bar  at  the  Gulf  entrance  prevents  the  safe  entrance  of  vessels  drawing 
over  5  feet.  The  length  of  the  channel,  six  miles,  from  the  bulkhead  to  Corpus  Christi 
Pass,  lessens  the  probability  that  a  free  passage  of  water  from  the  bay  would  suffi- 
ciently deepen  the  pass  through  the  bar,  but  the  direction  of  the  channel,  the  position 
and  volume  of  Corjjus  Christi  Bay,  and  the  direction  of  prevailing  winds,  make  it  very 
probable  that  such  passage  would  have  a  favorable  iutluence  in  the  improvement  of 
the  pass. 

At  iMJst,  however,  although  the  shore  lines  show  a  pretty  straight  passage  from  the 
bulkhead  to  the  bar,  the  deep-water  channel  is  narrow  and  crooked,  precluding  the 
possibility  of  vessels  of  ordinary  size,  in  the  Gulf  trade,  beating  between  the  Gulf  and 
Corpus  Christi  Bay.  The  commerce  which  seeks  Corpus  Christi,  owing  to  the  facili- 
ties for  inland  communication  with  Mexico  and  the  region  between  the  Nueces  River  and 
the  Rio  Grande,  is  of  considerable  and  increasing  importance ;  and  as  Corpus  Christi 
Biiy  is  in  every  way  the  best  on  the  coast,  it  seems  very  desirable  to  open  a  good  channel 
between  it  and  the  Gnlf.  Aransiis  Pass,  iifteen  miles  north  of  Corpus  Christi  Pass, 
seems  as  susceptible  of  improvement  as  any  on  this  coast,  and  it  is  my  opinion  that  a 
channel  to  allow  the  free  p.'issage  of  wat^r  from  Corpus  Christi  Bay  to  Aransas  Pass 
would  improve  that  entrance  and  afford  at  the  same  time  a  permauiiut  way  for  vessels 
to  CorpiLs  Christi  Bay.  Thu  superiority  of  Aransas  Pa-w  to  Corpus  Christi  Pa^  as  an 
entrance  from  the  G«ilf  is  evident  from  an  inspection  of  the  maps  acoompanying  this 
report.  At  present  the  commerce  of  Corpus  Christi  passes  through  Corpus  Cnristi 
Bayou,  a  narrow  and  crooked  passage,  through  mud  tints  north  of  Harbor  Island, 
which  separates  Aransas  from  Corpus  Christi  Bay.  This  i)assago  gives  only  four  or  Ave 
feet  of  water,  and  requires  the  use  of  lighters  to  transport  freight  from  Aransas  Pass 
to  Corpus  Christi. 

The  tcdlowing  statement,  compiled  by  Dr.  Thomas  Kearney,  collector  of  customs  for 
the  port  of  Coqius  Christi,  gives  authentic  inf(»rmatiou  from  which  its  importance  may 
be  judged  :  Total  amount  of  duties  collect<Ml,  from  organization  of  the  district  Febru- 
ary 1,  1867,  to  May  1,  1870,  $95,245  ;  total  expenses  for  same  time,  $40,070 ;  total  profit 
to  United  States,  (gold,)  $54,575. 

Table  ehotcing  the  different  ports  in  the  customs  district  from  which  duty  has  been  collected, 
during  the  term  of  the  present  collectory  up  to  May  1, 1870,  {eleven  months  andthirtei:n  days,) 
and  ike  amount  collected  from  each. 

Laredo,  direct  importation,  specie $15, 156  27 

Carrizo,  direct  importation,  specie 2, 020  87 

R(»ma,  direct  imjwrtation,  specie 7, 865  99 

Rio  Grande  City,  direct  importation,  specie 11, 116  18 

Corpus  Christi,  withdrawn  for  consumption 8, 085  99 

Total 44,245  30 

Total  expenses  for  same  time 16, 170  00 

Profit  to  United  States,  specie 28,075  30 
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Table  showing  value  of  merckandiee^  in  bond,  exported  to  Mexico  from  dieiriiA  of  Corpus 
Chrieti,  from  Ut  of  January,  1866,  to  fiith  of  May ^  1870:  aUo  value  of  merckamdiee  which 
passed  through  respective  ports, 

Roma,  value  of  merchandise $44,139  00 

Bio  Grande  City,  value  of  merchandise 7,732  00 

Laredo,  value  of  merchandise 44,  ^1  00 

Total 96.092  00 


Value  of  bonded  goods  which  entere<l  warehouse  iu  customs  district  of  Corpus 
Christi,  from  June  17,  lti()7,  to  May  24, 1870,  ^135,890. 

Number  and  tonnage  of  vessels  entered  and  cleared  in  customs  district  of  Corpus  Christie  from 

July  1,  18Gd,  to  May  1,  1870. 

Entered  :  Xumhor,  253;  tonnage,  45,803.90. 
Cleared:  Number,  22:i;  tonnage,  43,964.71. 

Amount  of  produce  and  merchandise  received  and  shipped  at  Corpus  Christi,  from  1st  of 
January^  1869,  to  May  20,  1870,  compiled  from  books  of  wharf  agents. 

Merchandise  received:  69,500  pounds  assorted;  2,081,447  feet  of  lumber;  1,585,475 
sbingles. 

Produce  shipped :  Wool,  1,908,829  iwnnds ;  dry  hides  and  skins,  2,220,953  ponnds; 
tallow,  846,278  pounds;  salt  beef,  100,159  ]>oundH;  lard,  21,514  ])ounds;  bones,  75,000 
pounds ;  pig-lead,  340,651  pounds ;  rags,  2,381  pounds ;  horns,  5,198  pounds. 

AR.iNSA8  PASS. 

By  a  comparison  of  the  Coast  Survey  maps  of  1853,  1868,  and  the  mop  herewith  sab- 
mittcd,  February,  1871,  it  is  seen  that  the  channel  is  constantly  encroaching  on  Mustang 
Island,  (on  the  south,)  while  St.  .Joseph  Island  is  accumulating,  and  making  out  with 
a  low  fund  flat,  with  shoal  water  at  considerable  distance  from  the  shore-line.  In 
1853  the  channel  through  the  bar  was  parallel  to  it«  present  position,  but  further 
north.  In  1868  it  was  about  perpendicular  to  its  present  position.  In  1869  a  work 
was  begun  by  private  cnteqmse,  to  improve  the  channel  through  the  bar  by  running 
ont  lines  of  Jettees  from  the  St.  Joseph  Island  shore,  to  cut  off  a  secondary  channel  near 
this  shore.  These  jettees,  crates,  or  caissons,  as  they  are  variously  called  by  the  builders, 
were  made  of  live-oak  poles,  spiked  together  in  the  general  form  of  a  triangular  prism, 
and  placed  longitudinally.  Each  crate  was  about  8  or  10  feet  long,  6  feet  high,  and 
6  feet  wide  at  the  base,  resembling,  when  in  positiou,  the  roof  of  a  house,  with  only 
rafters  in  phice.  Thei^e  crates  wei^e  ballasted  with  a  few  hundred-weight  of  stone, 
filled  with  brush,  and  sunk  in  two  or  three  parallel  rows,  in  the  ])Ositi(m  described. 
They  wen?  expected  to  act  as  a  nucleus,  about  which  saiuX  would  settle,  and  close  up 
the  secondary  channel,  thus  directing  the  How  of  the  water  directly  through  the  channel 
in  the  bar.  From  the  fact  that  the  secondary  channel  has  shoaled  about  2  feet,  and 
the  main  channi'l  deepened  about  2  feet  since  placing  the  crates,  it  may  be  supposed 
that  they  have  contributed  Uy  ])roduce  this  result,  but  one  of  the  oldest  pilots  holds 
that  the  change  is  due  to  stornjs,  and  would  have  taken  place  without  any  work. 
Owing  to  the  constant  erosion  of  Mustang  Islaud,  and  consequent  shifting  of  the 
pass  to  the  south,  in  a  few  years  the  jette«?s  mentioned  will  have  no  effect  on  the  cnr- 
rout,  being  left  on  St.  Joseph's  Island,  which  follows  the  channel  in  it^  progress  south. 
It  seems  probable  that  the  channel  must  continue  to  shoal,  unless  the  erosion  of  Mus- 
tang Island,  and  consequent  shifting  and  wi<Iening  of  the  channel,  can  be  prevented. 
The  scour  is  at  h'ast  36  feet  deep  ;  hence  any  attemi)t  to  jirotect  Mustang  Island  bv  a 
revetment  would  be  expensive,  requiring  piles  at  least  45  feet  in  length,  if  a 
pile  revetment  were  attempted.  As  any  plan  for  deepening  the  channel  through 
the  bar  by  the  action  of  the  current  must  require  the  protection  of  Mustang  Island 
against  the  encroachment  of  the  channel,  before  attempting  jettees  or  piers  from 
the  Gulf-shore  line  toward  the  bar,  the  means  of  affording  such  protection  is  the 
first  question  for  consideration.  Turtle  Cove  affords  no  passjige  over  a  foot  in 
depth  to  Corpus  Christi  Bay;  hence  there  is  no  current  of  importance  at  its 
mouth.  The  present  entrance  to  Coq>us  Christi  Bay  is  through  Corpus  Christi 
Bayou,  a  crooked  channel  of  scant  5  feet  of  water,  which  enters  Aransas  Bay  about 
ten  mile^  from  Aransas  Pa.ss.  A  canal  150  feet  wide  and  12  feet  deep,  from  the 
mouth  of  Turtle  Cove  duo  west  to  Corpus  Christi  Bay,  would  allow  sailing-vessels 
to  pass  in  either  direction  at  almost  all  times  with  the  prevailing  winds,  thus  openioj^ 
the  best  bay  on  the  Gulf  as  a  harbor  for  vessels  which  could  enter  A'T^nstw  Paas.   It  u 
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proba1)le  that  Ruch  a  canal  would  have  a  carrent  of  snfficient  power  to  modify-  the 
actiou  of  the  chauDel-current  on  Mastang  Ishind,  checking,  and  perhaps  stopping,  the 
erosion  for  some  distance  below  the  mouth  of  Turtle  Cove.  Harbor  Island,  on  which 
the  light-house  is  situated,  and  through  which  this  canal  is  proposed,  is  flat  and 
marshy,  composed  principally  of  shell-mud.  The  mouth  of  Turtle  Cove  has  a  sandy 
bottom*  a  part  of  the  sand  deposit  which  extends  in  front  of  the  light-house.  A  revet- 
ment to  the  north  side  of  such  a  canal,  extending  from  the  shore  of  Harbor  l8land  to 
the  12-f<H)t  curve  in  the  channel,  would  serve  the  double  purpose  of  protecting 
the  mouth  of  the  canal  from  the  8and-depo8it  above,  and  acting  as  a  wing-dam 
to  deflect  the  current  of  the  ebb-tide  from  Mustang  Island.  To  direct  the  cur- 
rent of  ebb-tides  from  the  pass  constantly  through  the  same  part  of  the  bar. 
it  will  be  necessary  to  shield  this  current  from  the  action  of  the  littoral 
current.  The  littoral  current  varies  with  the  wind,  and,  according  to  the  testimony  of 
pilots,  its  direction  is  up  the  coast  when  the  wind  is  south  of  southeast,  and  down 
when  the  wind  is  north  of  that  quarter.  Ttiey  agree  in  stating  that  the  direction  of 
this  current  is  up  the  coast  during  the  greater  part  of  the  year.  Its  maximum  rate  is 
variously  estimated  at  from  one  to  two  mile^s  per  hour.  To  protect  the  ebb-current  of  the 
channel  from  the  action  of  the  littoral  current  until  the  former  reaches  the  bar,  would 
re(|uire  at  least  one  jettee  or  pier  extending  from  the  shore-line  to  the  bar,  a  diHtance 
of  about  4,800  feet.  Of  this,  distance  about  2,000  leet  would  be  in  water  less  than  12 
feet  deep.  The  remaining  2,800  feet  would  be  in  water  12  to  18  feet  deep.  The  first 
2,000  feet  would  probably  produce  a  perceptible  effect  on  the  bar,  but  the  extension  of 
the  deep  water  of  the  channel  across  the  bar  could  not  be  expected  unless  the  jettee 
were  carried  across  it  to  deep  water  outride.  A  gradual  extension  of  either  or  both 
island  shores  toward  the  Gulf  could  probably  be  effected  by  a  system  of  groins  or 
works  similar  to  the  rows  of  crates  mentioned  as  having  1>een  placed  on  the  end  of  St. 
JosM^ph'S  Island,  but  the  bar  would  probably  keep  pace  with  such  sliore-line  extension 
in  its  progress  outward.  Even  if  the  4,800  feet  of  jettee  could  be  built  at  once,  it  is 
possible  that  a  few  years  would  suffice  to  extend  the  shore-line  so  that  a  sand-deposit 
might  be  expected  near  the  end  of  the  jettee  where  the  channel-current  would  be 
exiK)sed  to  the  full  effect  of  the  waves  and  the  httoral  current.  It  would  not  be  safe 
to  attempt  any  jettee  from  Mustang  Island  toward  the  bar  before  securing  the  end  of 
this  island  from  further  encroachment  of  the  channel,  and  any  attempt  to  narrow  the 
channel  from  the  side  of  St.  Joseph's  Island  would  only  increase  the  action  of  the  cur- 
rent on  Mustang  Island,  probably  without  producing  any  beneficial  effect  on  the  bar. 
I  submit  two  plans,  with  estimates  of  cost  ot  each,  for  the  protection  of  Mustang  Island, 
from  the  mouth  of  Turtle  Cove  to  the  shore-line  of  the  Gulf.  The  distance  is  1,550 
yards. 

First.  A  series  of  groins  or  pile-work  at  points  shown  on  the  map,  normal  to  the 
shore-line;  the  groins  being  built  to  present  a  concave  front  to  the  current,  whether 
at  ebb  or  flood  tide ;  each  groin  to  be  lOU  feet  in  length,  measured  perpendicularly  £i*om 
its  base,  which  is  200  feet  in  length  on  the  shore  ;  the  sides  of  each  groin  to  be  formed 
on  an  arc,  with  radius  of  100  feet ;  these  arcs  being  tangent  to  each  other  at  the  point 
of  the  groin,  and  also  tangent  to  the  base  of  the  groin  at  the  ends  of  the  base  ;  the 
interior  of  the  groin  to  be  filled  with  brush  and  stone,  and  the  outside  near  the  point 
to  be  riprapped  with  stone. 

Stone  of  a  sufficiently  good  quality  for  this  purpose  can  be  had  at  Rockport,  about 
twelve  miles  distant.  I  was  told  by  prominent  citizens  that  the  expense  of  delivering 
it  at  the  pass  would  not  excee<l  $10  per  cord. 
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Efitimate  of  coat  of  one  groin ,  as  described. 

566  piles,  average  lenn;th  24  feet,  cost  each  $6 $3,  :?96  00 

Driving  566  piles,  at  ?3;2  per  pile 1, 132  0« 

Cutting  off  and  capi)ing  same,  at  50  cents  each 28:J  00 

200  cords  of  stone,  at  $10  per  cord 2,000  00 

100  cords  of  brushj  at  5;2  per  cord 200  (K) 

700  drift-lwlts  or  spike.s,  350  pounds,  at  7  cents 24  50 

200   screw-bolts,  1   inch  diameter,  12  inches  long,  with  washers,   1,000 

pounds,  at  8  cents  i>er  pound ^ 80  00 

3,684  feet  (board  measure)  pine  plank,  at  $30  per  M 110  52 

Total 7,2-26  02 

Cost  of  four  similar  groins; 2H,  y(i4  08 

Add  10  per  cent,  for  contingencies 2,  &J0  40 

Total 31,794  48 
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Second.  A  system  of  riprap  extending  ftom  near  the  numih  of  TnrtlA  Core  to  the 

Gulf-coast  lino,  a  distance  of  4,500  feet. 

Estimating  for  one  cord  of  stone  to  each  foot  of  shore-line : 

4,500  cords  of  stone,  at  810 _ |45,000  00 

Add  10  per  cent 4,500  00 

49,500  00 


E»iimaie  for  a  canal  from  ihemoulh  of  Turtle  Core,  due  ireaf,  (true,)  to  Corptu  CkrUH  Bay; 
dhnenHion8  150  feet  loide  at  hottonHf  10  feet  deep  at  mean  kw  toater,  four  milm  Umg» 

As  Harbor  Island  is  barely  ont  of  \rat«r  at  ordinary  high  water,  and  the  i«oposed 
direction  of  the  canal  is  through  extensive  mnd-flats  covered  with  water,  the  eetunate 
may  be  safely  ma<le  on  the  supposition  that  there  is  no  excavation  above  mean  low 
water. 

Cost  of  excavating  1,251,555  cubic  yards,  at  50  cents  i>er  cubic  yard  ....      $625,777  50 
Add  10  per  cent - ^2,577  75 

Total 688,355  25 


Second.  To  form  a  bane  for  a  system  of  ripraps  by  building  of  palm,  palmetto,  cab- 
bage, or  mangrove,  triangular  pnsms  10  feet  long,  6  feet  on  each  side,  with  croes-pieces 
12  feet  in  length,  bolted  to  base,  one  at  each  end.  These  prisms  filled  with  stone 
and  placed  parallel  to  the  shore-line  in  5  feet  of  water,  with  stone  filled  in  behind  to 
high-wat^T  mark.  This  system  to  extend  from  near  the  month  of  Turtle  Cove  to  the 
Gulf-coast  line,  a  distance  of  4,500  feet. 

Cost  of  timber  for  each  prism - $50  00 

Cost  of  making  and  placing... 50  00 

,    100  00 

450  prisms,  at  $100  each   45,000  00 

One  cord  of  stone  to  each  linearfoot,  at  $10 45,000  00 

90,000  00 
Add  10  per  cent,  for  contingeneiee w 9,000  OO 

99,000  00 


Eitimate  of  cost  of  revetment  orjettee  at  north  Bide  of  entremoe  cf  oaiudj  €U  wtoutk  of  IVirUe 

Cove,  (w  indicaUid  on  map;  1,400  feet  long,  10  feet  wide. 

1,420  piles,  average  length  25  feet,  at  25  cents  per  linear  foot $8, 825  00 

1,400  pileH,  average  length  15  feet,  at  25  cents  per  linearfoot 5,250  00 

Driving  i>,Hi>0  piles,  at  $2  each 5,640  00 

140  cross- ties,  8  by  10  inches  by  10  feet,  9|833^  foet,  board  measure,  at  $30 

perM 280  OO 

2,8*20  linear  feet  wall-timber  8,  by  10  inches,  18,800  feet,  board  measure,  at 

e:50perM 564  OO 

1,000  Bcrew-bolt«,  18  inches  long,  1  inch    diameter,  with  washers,  6,000 

pouuds.at  8  cents  per  pound 480  00 

Cntting  otfand  capping  piles,  at  50  cents  each 1,410  00 

Filling  brnsh,  1,000  cords,  at  |2  per  cord 2,000  00 

Stone,  40U  cords,  at  $10 4,000  00 

2»,449  00 

Add  10  per  cent 2,844,90 

Total 31,293  90 


The  cost  of  building  a  jettee  from  Mustang  or  St.  Joseph's  Island  toward  the  bar, 
which  would  be  able  to  resist  the  action  of  the  storms  upon  the  quicksand  foundation, 
must  be  an  insurmcmutable  objection  to  any  such  experiment.  The  stone  to  be  obtained 
at  Bockport  is  too  poor  in  quality  for  use  in  so  exposed  a  work.  Such  a  pier,  if  built 
xo  the  shoal  water  on  either  side  of  the  present  channel,  would  be  exposed  to  i^ohaage 
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in  the  depth  of  the  water  on  the  channel  side,  which  would  be  fatal  to  any  work 
whose  foundations  were  not  below  the  sconr. 

Pile-driving  wonld  be  very  expensive,  owing  to  the  exposed  situation,  indeed  hardly 
practicable;  ancf  the  presence  of  the  teredo  navalin  prevents  the  nse  of  any  timber 
snitable  for  making  crib-piers.  No  estimate  for  such  a  work  is  presented.  The  above 
estimates  are  *  ma<le  to  show  the  cost  of  a  beginning  of  any  harbor  improvement  on 
this  coast.  Whether  the  necessities  of  connnerce  demand  such  extensive  outlays  or 
not,  is  a  question  which  has  been  answered  negatively  by  former  reports  on  the  sub- 
ject. 

The  commerce  of  this  region  has  increased  rapidly  since  the  war,  and  the  city  of 
Bockport,  which  has  been  built  entirely  within  the  past  four  years,  has  now  a  popula- 
tion of  about  1,.5(K). 

Rockport  is  situated  north  of  Corpus  Christi  Bayou,  on  Aransas  Bay,  about  twelve 
miles  from  Aransas  Pass.  Its  wharves  are  protected  from  north  winds  by  Nine-Mile 
Point,  but  are  exposed  to  easterly  winds.  It  is  in  the  collection  district  of  Corpus 
Christi,  and  is  the  point  for  the  reshipment  of  freight  for  that  place. 

The  following  list  of  exports  and  imports  of  Rockport  for  the  year  ending  March  1, 
1870,  is  compiled  from  the  books  of  the  wharf  c<»mpany  : 

Exports. — ^Wool,  pounds,  973,165 ;  hides,  vfkt  salt,  number  39,207 ;  tierces  of  beef,  1,481 ; 
barrels  of  tallow,  ^,882;  tierces  of  lard,  35;  number  of  calves,  3,119;  number  of  sheep, 
1,866 ;  empty  beer-kegs,  233;  hogsheads  dried  beef,  23;  bales  of  cotton,  29 ;  kegs  of  leiul 
ore,  4;  pounds  of  dry  hides  in  bales,  108,633;  number  of  loose  dry  hides,  9,950;  barrels 
of  beef,  1,564;  hogsheads  of  tallow,  556;  number  of  beeves,  7,441 ;  number  of  horses, 
596 ;  numlier  of  hogs,  1,547 ;  boxes  merchandise,  71 ;  boxes  beef,  84 ;  bales  of  rags,  16 ;  half 
barrels  of  beef,  37 ;  coin,  $15,442. 

Imports. — Assorted  merchandise,  per  steamship  from  New  Orleans,  145,782  barrels. 

PASSO  CAVAIXO. 

Passo  Cavallo,  the  entrance  to  Matagorda  Bay,  is  situated  in  the  collection  district 
of  Saluria,  between  Matagorda  Island  on  the  south  and  Matagorda  Peninsula  on  the 
north.  It  presents  the  same  general  characteristics  as  Aransas  Pass,  but  on  a  much 
larger  scale.  Its  history,  like  that  of  Aransae  and  Corpus  Christi  Passes,  shows  a 
steady  deterioration  as  a  harbor,  and  a  constant  shifting  of  the  channel  to  the  south. 
The  coustaut  shifting  to  the  south  of  these  three  channels,  which  is  a  well-e«tablished 
fact,  indicates  some  general  cause  for  such  change ;  and  the  historical  fact  of  the  dete- 
rioration of  these  harbors  in  the  same  time  leads  to  the  inference  that  the  shoaling  is 
due  to  the  change  in  position.  The  general  cause  for  the  change  is  probably  the  preva- 
lent direction  of  the  winds,  which  have  the  greatest  effect  on  the  southern  shores  of 
the  parses.  The  most  rapid  erosion  hits  taken  place  during  high  tides  accompanied  by 
easterly  wimls.  In  August,  1868,  a  violent  storm  of  this  description  swept  away  the 
whole  esiKt  imrapet  of  Fort  Esperanza,  an  earth- work  revetted  with  turf,  situated  on 
Matagorda  Inland,  about-half  way  between  the  light-house  and  Bayou  McHenry.  The 
parapet  w.'is  about  9  feet  high,  and  when  built,  during  the  war,  was  about  100  feet  from 
the  shore.  In  1854  a  remarkable  storm  occurred,  which  reduced  Pelican  Island  to  a 
mere  sand  Hat,  hardly  alcove  ordinary  high  water.  Before  this  storm  it  had  grass- 
covered  sand  mounds,  about  20  feet  high,  and  fresh  water  could  be  obtained  by  digging- 
in  the  hollows.  The  storm  began  by  a  southeaster,  which  tilled  Matagorda  and  iL.spi- 
ritu  8anto  Bays  unusually  full  of  water;  then,  changing  to  the  northwest,  the  wind 
drove  the  wiiti?r  of  the  bays  through  the  channel  and  over  the  end  of  Matagorda  Island 
and  Peninsula.  The  direction  of  the  channel  was  changed  considerably  to  the  south, 
and  its  depth  increa.icd  to  13  feet,  but  it  shoaled  to  8  feet  in  1856,  and  at  jiresent  7  feet 
is  all  that  can  be  <leponded  upon,  although  vessels  drawing  8|  feet  enter  by  waiting  for 
a  very  favorable  tide.  In  the  storm  of  1854  four  vessels  were  blown  fi*om  their  anchor- 
age near  Decrow's  Point,  and  lost  or  wrecked  on  the  point ;  but  in  ordinary  storms 
there  is  good  anchorage  from  opposite  Pelican  Island  to  the  bay  north  of  l)<^crow*8 
Point.  Bi*8ide  the  channel  between  Decrow's  Point  and  Pelican  Island,  there  is  one 
much  larger  between  Pelican  Island  and  the  shoal  opposite  the  light-house.  This 
channel  at  present  is  almost  equal  to  the  one  generally  used  below  the  light-house, 
having  at  good  tuXas  about  7  feet  of  water,  and  a  breadth  of  about  1,500  feet.  Every 
storm,  however,  clianges  the  position  of  the  system  of  shoals  running  south  from  De- 
crow's  Point.  A  line  drawn  rrom  the  extremity  of  Decrow*s  Point  to  the  light-house 
passes  through  a  channel  on  the  north  of  Pelican  Island,  23  feet  deep  and  about  400  feet 
wide,  and  the  average  depth  of  the  whole  channel  north  of  Pelican  Island,  on  this  line, 
is  9  feet.  The  coa«t  survey  of  1856  gives  but  12  feet  north  of  Pelican  Island,  on  the 
same  line,  with  an  average  depth  of  6  feet.  Changes  equally  marked  may  bo  seen  on 
the  south  side  of  the  island,  relican  Island  itself  has  shifteil  its  position  to  the  north, 
about  three- fourtliM  of  a  mile  since  the  survey  of  1856.  Vessels,  once  inside  of  the  bar, 
can  carry  24  feet  to  the  anchorage,  north  of  Decrowns  Point;  12  feet  to  opposite  Alliga- 
tor Head,  and  about  9  feet  to  the  wharf  at  ludiauola,  formerly  caVL^A  I'viVsAsvWra., 
now  the  principal  town  on  Matagorda  Bay. 
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I  found  an  idea  generally  prevailing  among  the  citizens  interestod  in  tbe  improv&- 
meut  of  the  pnHs,  that  it  would  bo  eaay  to  stop  up  the  channel  between  Decrowns  Point 
and  Pelican  Island,  thus  causing  a  greater  current  at  ebb-tide  to  act  on  the  bar.  De- 
crow's  Point,  and  a  portion  of  Matagorda  Island  opposite,  are  low  and  subject  to  over- 
flow in  extreme  high  water.  This  is  especially  the  case  with  Mat^igonla  Island,  where 
the  salt  water  has  killed  the  grass  on  about  half  the  surface.  In  planting  a  Mgnal-pole 
on  this  island,  I  found  that,  after  getting  through  a  crust  of  a  few  inches  ou  thesoriaoe, 
I  could  easily  thrust  the  whole  poU»,  8  tVH.*t  in  length,  into  the  earth. 

The  eflect  of  any  work  closing  Pelican  Island  channel  would  be  much  more  percepti- 
ble on  Matagonla  Island  than  on  the  bar,  which  at  present  is  about  three-fourths  of  a 
mile  from  the  shore-line  of  the  Gulf:  and  any  attempt  to  narrow  the  outlet  of  Mata- 
gorda Bay.  without  first  protecting  Matagonla  Inland  by  an  efticieiit  revctnieut,  would 
be  a  waste  of  the  money  expended.  Any  plan  for  removing  the  bar  by  the  action  of 
an  ebl>-iuirrent  ninst  fail,  unless  the  direction  of  the  current  is  controlled  and  the  force 
preserved  till  it  is  brouglit  to  bear  <lirectly  against  the  obst-acle.  This  would  reqnire  a 
jettt^e  from  Decrowns  Point  to  the  bar,  a  distance  of  four  miles,  and  a  revctnieut  of  Mata- 
gorda Island  from  Bayou  MeHenry  to  the  ]>oint  below  the  light-house,  also  a  distance 
of  four  miles.  Both  of  these  works  would  be  principally  on  quicksand  foundations,  and 
both,  esp(?cially  the  jottee,  would  be  expoft<'d  to  si'as  which  only  a  massive  sea-wall 
4;ould  permanently  resist.  Small  works,  such  as  pile  groins  or  piers,  will  succeed  in 
causing  an  accretion  of  sand  during  the  continuance  of  ordinary  tides  and  weather  ; 
but  a  high  tide  with  strong  winds  will,  in  a  few  hours,  sweep  away  the  accretion  of 
months,  and  the  work  which  caused  it.  Such  has  actually  been  the  history  of  some 
jsmall  pile- works  attemi>te(3  on  the  Matagorda  Island  shore.  A  permanent  sea-wall  or 
a  soli(l  ])ier  of  any  kind,  four  mile^s  in  length,  able  to  withstand  the  storms  of  a  single 
year  at  the  point,  would  require  the  expenditure  of  millions.  Any. system  of  dredging 
for  de4'[H'niiig  the  water  on  the  bar  would  require  a  constant  outlay,  for  any  channel 
deepened  in  this  manner  woultl  fill  up  at  the  first  fnoderate  breeze.  However,  a  fraction 
of  the  intert^st  on  the  sum  required  to  make  a  permanent  channel  by  jett^ies  and  revet- 
ment^s  wouhl  keep  several  dredges  at  work  if  weather  would  permit. 

The  pilots  say  that  the  water  outside  of  the  bar  is  not  smooth  enough  'for  loading 

,  vessi'ls,  with  lighters,  more  than  one-fourth  of  the  time.      Such  loading,  a^this  point, 

is  rarely  if  ever  att^Mupted.    Thcwe  facts  preclude  the  idea  of  deepening  the  channel 

on  the  bar  by  t\u)  use  of  any  ordinary  dredge.    In  speaking  of  the  curnMit  of  the 

E asses,  I  have  called  it  the  **  ebb-tide,"  for,  although  rivers  empty  into  the  bays,  and 
ave  tlK'ir  ultimate  outlet  at  the  jmsses,  the  tidal  current  only  is  perceptible,  flowing 
as  rapidly  in  one  direction  as  in  the  other.  The  extent  of  the  bays  and  the  etfect  of 
the  wind  complet<^ly  obliterate  the  action  of  the  fresh-water  streams,  as  far  as  ordinary 
observations  are  concerned.  That  the  ebb-current  does  deepen  the  passes  through  the 
bars,  is  shown  by  the  fact  that  they  an?  deei)est  in  the  latter  part  of  winter,  after  the 
action  of  the  northers,  which  generally  blow  after  a  full  tide  in  the  bays,  caused  by 
violent  southeast  winds.  ' 

Concerning  the  practicability  of  improving  either  of  the  harbors  in  question,  I  beg 
leave  to  quote  from  the  report  of  Captain  G.  li.  McClellan  to  Brevet  lirigadier  Genenu 
J.  G.  Totten,  Chief  Engineer,  U.  S.  A.,  Ex.  Doc.,  vol.  2,  ia'»3-*54,  page  501 : 

•  •  •  "I  regard  it  as  impossible  to  improve  any  of  them  (the  bars  on 

the  Tex;is  coast)  by  dredging,  scraping,  or  any  similar  means:  for,  suppo^4ing  that 
means  may  be  found  to  overcome  the  ditliculty  of  working  under  su<*h  circumstances, 
and  that  the  channel  were  actually  deepened  to  the  re(iuired  extent,  it  is  cert^iiu  that 
the  siune  causes,  which  now  operate  in  so  constantly  shifting  the  jMwition  of  the  chan- 
nel, would  almost  immediately  fill  up  any  new  one  made  by  artificial  means.  It  now 
remains  to  be  considered  whether  it  is  nossible  to  improve  the  bars  by  coi»tracting  or 
changing  the  direction  of  tht?  channel  by  nutans  of  dikes,  jettees,  &c.  The  ]>asses 
at  *  *  Corpus  Christi  and  Aransas,  have  each  but  a  single  outlet,  all  exceed- 
ingly narrow,  and  none  admitting  any  furthiir  decrease  in  width.  The  only  possible 
api)lication  of  dikes  in  these  cases  would  be  to  prolong  the  walls  of  the  outlet  until 
they  reacluMl  a  i)oint  very  near  the  ]>resent  ymsiticm  of  the  bar,  in  order  to  concentrate 
upon  one  spot  the  whole  action  of  whatever  outward  current  there  might  be.  The  ulti- 
mate viXv.ct  of  this  would  undoubtedly  be  tlu*  formation  of  a  now  bar  outside  ;  that,  too,  at 
no  distant  period.  Thtj  immediate  effect  would  by  no  means  e^^rtainly  be  favorable,  and 
the  new  outh*t  would  be  liable  to  be  closed  up  by  heavy  storms,  (subj<*ct  to  breaking 
out  again,)  a,s  is  now  Irequeutly  the  case  with  small  inlets  on  the  coast  of  Florida. 
With  regard  to  the  project  of  im])roving  Pass  Cavallo,  by  closing  the  Pelican  Island 
chanin'l,  to  which  my  attention  has  been  called  by  the  Department,  I  have,  since  my 
letter  of  January  11^,  given  it  an  attentive  consideration.  Were  the  projMHed  <like  con- 
structed, tlui  situation  of  allairs  would  be  analogous  to  that. now  existing  at  the  other 
passes;  and  I  set^  no  reason  for  believing  that  the  strength  of  the  new  current  would 
be  much,  if  at  all,  greater  than  at  Aransas  or  Corpus  Christi  Pass.  Were  the  strength 
of  the  current  increased,  it  would  exert  itself  in  cutting  away  more  rapidly  the  ptSnt 
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of  Matii^nrda  Island,  where  the  light-house  now  stands,  and  thus  enable  itself  to 
spread  out  still  more  than  it  now  does  before  reaching  the  bar.  So  fSar  as  it  is  possible 
to  foresee  the  effect  of  so  nncertain  an  operation,  and  judging  principally  from  what  I 
have  observed  at  the  passes  in  general,  I  think  that,  were  any  appreciable  effect  produced 
by  closing  the  oi)ening  in  question,  it  would  be  lateral  rather  than  verticaL  As  regards 
tie  20-foot  channel  expected  to  be  obtained,  one  of  KM)  feet  might  be  looke<l  for  with 
equal  confidence.  I  therefore  give  it  as  my  opinion  that  it  is  not  advisable  to  attempt 
any  improvement  of  the  bars  mentioned  in  this  report,  as  such  attempts  would,  in  all 
probability,  result  in  a  very  groat  waste  of  money  and  time,  without  any  reasonable 
proeitect  of  effecting  anv  improvement.  I  will  close  this  subject  by  stating  that,  in 
every  instance,  the  foundation  of  any  stnicjtnre  attempted  would  be  in  quicksand,  and 
that  the  ditTlculties  of  construction  wouhl  be  very  great.  Were  anything  attempted 
at  Pass  Cavallo,  beyond  closing  the  Pelican  Island  channel,  it  would  involve  the  revet- 
ment of  a1>out  four  miles  of  shore,  and  the  construction  of  more  than  five  miles  of  dike.'' 

From  Dr.  J.  K.  McCreary,  collector  of  customs  of  the  district  of  Salurili,  I  obtain  the 
following  statt>ment  in  regard  to  the  commerce  of  this  port : 
Entrauvcn, — ^Number,  248  ;  tonnage,  165,9li4. 97. 
ClearaHces, — Number,  252  ;  tonnage,  165,131. 45. 

Exportu  of  Cuttle. — Beeves,  32,877  ;  yearlings,  4,412 ;  sheep,  2,286 ;  hogs,  288 ; 
horses,  6. 

Other  statistics  in  regard  to  the  commerce  of  the  port  were  collected  from  merchants 
and  wharf  company,  and  sent  to  me  for  this  i)ort,  but  have  not  yet  been  received. 

Indiauola  is  the  terminus  of  a  railroad  projected  from  San  Antonio,  and  now  fin- 
ished to  Victoria,  forty  miles  distant.  In  size  and  importance  it  is  second  to  Galves- 
ton on  the  coiist  of  this  State. 

I  remain,  very  respectfully,  your  obedient  servant, 

E.  A.  WOODRUFF,  " 
First  Lkutenauty  U,  S,  Engineers^ 
Captain  C.  W.  IIowkll, 

Corpgvf  Engineers,  (7.  S,  A,,  New  Orleansy  La, 


N5. 


United  States  Engineer  Office, 

New  Orlcafuty  La,^  April  i,  1871. 

General:  I  have  tlie  honor  to  report  that,  in  obedience  to  instruc 
tions  contained  in  Engineer  Department  letter,  dated  July  23,  1870, 
I  have  caused  to  be  made  a  survey  and  examination,  at  Buffalo  Bayou 
for  a  channel  of  navigation  through  Buffalo  Bayou  and  Galveston  Bay 
to  Bolivar  Channel,  near  the  outer  bar  in  the  Gulf  of  Mexico. 

I  forward  herewith  the  report  of  First  Lieutenant  H.  M.  Adams,  Corps 
of  Engineers,  United  States  Army,  who  was  charged  with  the  con- 
duct of  the  survey ;   also  the  maps  to  which  he  refers  in  his  report. 

The  recommendation  made  by  Lieutenant  Adams  is  concurred  in,  so 
far  as  relates  to  the  excavation  of  a  six- foot  channel  across  Red  Fish 
Bar  and  Clopper's  Bar,  100  feet  in  width.    Estimated  expense,  $62,805. 

It  should  be  remarked  that  this  estimate  contemplates  having  the 
work  done  by  contract,  at  50  cents  per  cubic  jard.  Should  the  work  be 
authorized  by  Congress,  the  engineer  placed  in  charge  may  find  himself 
forced  to  purchase  dredges,  scows,  and  lugs  with  which  to  prosecute 
it;  thus  involving  greater  expense  than  estimated.  In  view  of  this  con- 
tingency, I  think  it  advisable  to  increase  the  estimate  to  8125,0(M). 

There  will  further  be  required  an  annual  appropriation  (the  amount 
of  wliich  may  not  now  be  estimated)  for  maintenance  of  channel. 

Before  the  United  States  Government  assumes  charge  of  this  work, 
the  right  of  the  Houston  Direct  Navigation  Company  to  collect  tolls  on 
vessels  going  no  farther  uj)  the  bayou  than  HaiTisburgh,  should  be  ex- 
tinguished, after  reimbursing  this  company  for  money  they  may  haye 
expended  in  making  valuable  improvements  below  Harrisburgh. 
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The  work  is  situated  in  the  collection  district  of  Galveston,  between 
the  port«  of  Galveston  and  Houston,  and  near  the  light-houses  on  Red 
Fish  Bar  and  Clopper's  Bar,  Galveston  Bay,  Texas. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

C.  W.  HOWELL, 
Captain  of  Engineers^  U.  8.  A. 
Brigadier  General  A.  A.  Humpheeys, 

Chief  of  Engineers^  U.  8.  A.j  Washington^  D.  C. 


United  States  Engineer  Office, 

New  Orleans^  La.f  December  6,  1870. 

Sir  :  Yon  are  hereby  directed  to  take  charge  of  the  following-named  surveys  and  ex- 
aminatiouH,  viz  :*•••••• 

3d.  All  examination  of  Buffalo  Bayou,  Texas,  to  be  made  with  a  view  to  it«  future 
improvement  by  removal  of  obstnictions  to  navigation.  This  examination  wiU  extend 
from  the  mouth  of  the  bayou  to  the  highest  navigable  point  on  the  stream. 

You  will  be  required  to  ascertain  the  nature  and  location  of  all  obstructions,  estimate 
the  probable  expense  of  removing  them,  st^te  the  kind  and  amount  of  commerce  de- 
pendent on  navigation  of  the  bayou,  the  class  and  number  of  vessels  now  employed  in 
it,  the  probable  advantage  which  will  arise  from  improvement  of  its  navigation,  and 
report  a  plan  for  such  improvement  as  you  may  recommend. 

A  written  re])ort,  embodying  all  infonnation  oUtained,  plan  and  estimate,  is  directed 
to  be  accompanied  by  a  sketcn  giving  such  particulars  as  can  be  best  shown  in  that 
manner.  •##  ««•  «  ♦ 

The  manner  of  conducting  these  works  is  left  to. your  own  judgment.    Complete  in- 
formation on  all  points  connected  with  them,  and  economy  in  expenditure  of  moneys 
appropriated  for  carrying  them  on,  arc  desirable. 
Very  respectfully,  your  obedient  servant, 

C.  W.  HOWELL, 
Captain  of  Enginccn^  U,  S,  A, 
First  Lieutenant  H.  M.  Adams, 

Corps  of  Engineers^  U.  S,  4.,  Xew  Orleans^  La, 


New  Orleans,  Louisiana,  March  3,  1870. 

Sir:  I  have  the  honor  to  report  that,  in  compliance  with  the  foregoing  instructions 
contained  in  your  letter  dated  December  6,  1870,  the  examination  of  Builalo  Bayou  was 
commenced  December  16,  1870,  and  finished  January  6,  1871. 

DESCRIPTION  OF  THE  BAYOU. 

Buffalo  Bayou  is  a  tide-water  stream  emptying  into  the  San  Jacinto  River  at  Lynch- 
burgh,  about  eight  miles  from  tjie  junction  of  the  latter  stream  with  Galveston  Bay. 
The  bayou  is  navigable  for  vessels  drawing  less  than  4  feet  to  Houston,  about  twenty- 
five  miles  above  Lynchburgh.  It  is  not  navigable  above  Houston.  At  this  ]>oint 
steamers  are  able  to  turn,  which  they  are  not  able  to  do  for  about  live  miles  below 
Houston,  on  account  of  the  narrowness  of  the  stream. 

OBSTRUCTIONS  TO  NAVIGATION. 

The  only  obstruction  to  navigation  by  vessels  now  employed  in  the  Buffalo  Bayon 
trade  or  to  vessels  of  deeper  draught,  arises  from  the  nature  of  the  bayou  itself  between 
Harrisburgh  and  Houston,  where  it  is  both  narrow  and  shallow,  the  least  depth  of  chan- 
nel being  4  feet  and  the  least  width  70  feet.  The  banks  of  the  bayou  for  tivo  and  a 
half  miles  below  Houston  are  high,  in  some  phices  45  feet  al)ove  the  surface  of  the 
water,  but  generally  about  15  or  20  feet,  and  are  composed  of  sand,  loam,  and  red  clay. 
The  course  of  the  stream  between  Harrisburgh  and  Houston  is  very  cirtjuitous  and  the 
bends  are  sharp.  Some  twenty  years  ago  the  bayou  was  much  deeper  than  at  present-, 
but  it  has  been  gradually  filling  up,  owing  to  the  clearing  off  ana  cultivation  of  the 
banks. 

The  gullies  leading  into  thc'  stream  are  numerous,  and  every  rain  brings  in  a  large 
amount  of  sand  and  soil.  Where  there  was  15  or  20  feet  of  water  twenty  years  atfo, 
only  3  or  4  feet  is  found  now.    To  make  the  bayou  100  feet  wide  and  6  feet  deep,  be- 
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tween  Harrisburgh  and  Honston,  it  will  be  necessary  to  remove  the  trees  and  fitnmps 
firom  the  banks  and  excavate  574|146  cnbic  yards  of  earth.  The  side-slopes  must  then 
be  protected  to  prevent  the  sand  and  soil  from  washinji^  in  and  filling  up  the  channel. 
Below  Harrisbnrgh  the  bayon  is  broad  and  deep,  and  the  only  obstructions  t<}  navi- 
gation for  vessels  drawings  feet,  between  this  parish  and  Bolivar  Channel  or  GalveHton, 
are  Clopper's  Bar  and  ^d  Fish  Bar,  the  former  at  the  mouth  of  San  Jacinto  River, 
and  the  latter  across  Galveston  Bay.  Red  Fish  Bar  is  made  up  of  a  series  of  reefs, 
consisting  of  an  accumulation  of  shells,  with  a  small  portion  of  alluvial  deposit.  The 
distance  across  the  bar  is  about  one  mile,  There  are  two  channels  across  the  bar  navi- 
gable for  vessels  drawing  less  than  4  feet  of  water.  Clopper's  Bar  consists  of  the  sedi- 
ment brought  down  the  San  Jacinto  River,  soil  and  sand,  which  is  deiwHitod,  mixed 
with  shells,  when  the  fresh  .water  meets  the  tidal  water  from  the  Gulf  of  Mexico.  The 
distance  across  the  bar  is  two  and  a  half  miles,  and  the  depth  of  channel  4  feet.  Both 
bars  form  very  serious  obstructions  to  navigation,  and  may  be  improved  by  dredging. 

ADVANTAGES  OF  IMPROVIXG  THE  BAYOU. 

The  advantages  which  will  arise  from  opening  a  channel  to  vessels  of  deeper  draught 
than  th^se  now  navigating  Buffalo  Bayou  are  obvious.  The  city  of  Houston,  situated 
at  the  head  of  navigation,  is  the  chief  railroad  center  of  Texas. 

The  following  roads  diverge  from  this  point:  Houston  and  Texas  Central,  one 
hundred  and  sixty-five  miles,  completed ;  Houston  Tap  and  Brazoria,  fifty  miles  com- 
pleter!; New  Orleans  and  Texas,  one  hundred  and  six  miles  completed  ;  Western  Branch 
of  Houston  and  Texas  Central,  forty-seven  miles  completed ;  Buftalo  Bayou,  Brazos  and 
Colorado,  eighty-five  miles  completed ;  Galveston,  Houston,  and  Henderson,  fifty  miles 
completed. 

The  population  of  Houston  is  15,000.  Among  the  business  enterprises  of  the  city 
are  2  cotton-factories,  3  founderies,  3  beef-packeries,  1  soap- factory,  2  bone-mills,  1  sash- 
factory,  2  car-factories,  1  cotton-press,  1  ice-factory,  1  gas-works,  1  National  Bank,  3 
banking  companies,  2  insurance  companies,  1  navigation  company. 

The  bayou  enables  the  people  of  Houston  to  establish  communication  by  water  with 
Galveston  and  the  Gulf  of  Mexico.  A  large  amount  of  freight  is  taken  in  barges  from 
ships  outside  of  Galveston  Bar,  and  towed  direct  to  Houston.  The  port  of  entry  for 
this  merchandise  is  Galveston.  I  have  found  it  impossible  to  obtain  from  the  records 
of  the  custom-house  any  idea  of  the  amount  thus  transacted,  but  through  the  kindness 
of  Mr.  Sheamo,  president  of  the  Honston  Direct  Navigation  Company,  I  have  obtained 
from  the  records  of  his  ofiice  a  statement  of  the  total  amount  of  freight  transported 
through  the  bayou  by  the  company. 

For  the  year  ending  May  1,  1869,  the  amount  of  freight  transported,  reckoned  in 
barrels  of  5  cubic  feet  to  the  barrel,  was  as  follows : 

Numl>er  of  barrels  transport-ed  up  the  bayou 540, 608 

Number  of  barrels  transported  down  thebayou 268,858 

Total  number  of  barrels  transported 815, 466 

Num1>er  of  x)a8sengers 11, 554 


I  have  not  been  able  to  obtain  a  more  detailed  statement  of  the  kind  and  amount  of 
freight.  A  large  portion  of  the  export  consists  of  cotton,  hides,  and  tallow.  The  freight 
brought  into  Texas  by  this  tonte  is  of  a  miscellaneous  character.  It  is  expected  tnat 
90,000  tons  of  railroad  iron  and  mat^^rial  alone  will  be  brought  up  the  bayon  during  the 
next  year,  for  the  construction  of  the  Great  Northern  and  International  Roads  in  the 
interior  of  Texas. 

If  the  navigation  is  improved  so  as  to  allow  vessels  drawing  6  feet  to  reach  Houston, 
it  will  estabhsh  a  strong  opposition  to  the  single  railroa^^l  connection  with  Galveston.  It 
will  increase  the  facilitie^j  for  carrj'ing  freight  to  and  from  Ilarrisburgh,  the  terminus 
of  the  Bufialo  Bayou,  Brazos,  and  Colorado  Railroad.  It  will  diminish  the  cost  of  all 
supplies  sent  into  the  interior  of  Texas,  facilitate  the  export  of  produce,  and  aid  in  the 
construction  of  the  railroa^ls  now  being  pushed  forward  from  Houston. 

For  the  number  and  chiss  of  vessels  navigating  the  bayou,  see  statement  appended, 
marked  A.  I  also  transmit  with  this  report  three  sheets,  showing  jdan  of  the  bayou 
and  numerous  cross-sections. 

The  greatest  rise  of  tide  at  Houston  observed  during  the  survey  was  22  inches  above 
theplane  of  reference;  for  the  section  of  the  bayou  at  this  point,  see  sheet  No.  1. 

The  stage  of  water  in  the  bayou  is  in  a  great  meiisure  dependent  on  the  direction 
and  force  of  the  wind,  the  wat-er  being  lowest  during  the  northers. 

The  field-work  for  these  maps  w;vs  cimdncti-d  by  Mr.  William  D.  Duke,  who  deserves 
great  cnjdit.for  prosecuting  the  examination  during  very  unfavorable  weather,  and  for 
collecting  a  large  amount  of  information  in  a  short  time  and  at  little  expense. 

There  are  two  dredge-boats  now  at  work  in  the  bayou,  owned  by  the  Bufi'alo  Bayon 
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Ship  Clmnnel  Conii)any.  This  company  has  a  charter  from  the  State  of  Texas,  and  is 
authorized  by  the  city  of  Houston  to  collect  a  tax  on  coomieroe  for  wharfage*  and  ton- 
uaj^e,  and  a  certain  additional  tax  when  the  bavou  is  widened  and  deepened  so  as  to 
admit  vesHels  of  greater  draught.  They  are  making  the  revenue  more  secure  by  cut- 
ting a  channel  across  Morgan^  Point,  from  Galveston  Bay  into  the  San  Jacinto  River, 
so  us  to  avoid  Clopper's  Bar  and  at  the  same  timd  oblige  deep-draught  vessels  to  pass 
through  a  canal  ownetl  bj'  the  company. 

The  obstructions  to  navigation  between  Bolivar  Channel  and  Houston  are  Red  Fish 
Bar,  Clopper's  Bar,  and  tlm  want  of  sufticient  depth  and  width  in  tiie  bayoii  for  eight 
miles  bctweeu  Harrisburgb  and  Houston. 

ESTIMATES. 

The  following  estimatos  are  submitt^id  to  show  the  c^st  of  the  improvements  desired  : 

I.  For  a  cbaunel  lUU  fix't  wide  and  6  ft>ot  deep  at  mean  low  tide : 

For  lied  Fish  Bar,  21, 121  cubic  yards  of  excavation,  at  50  cents $10,560  .50 

For  Clopprr's  Bar,  1U4.4'^9  cubic  yards  of  excavation,  at  50  cents 52,244  50 

For  removing  stumps  and  trees  trom  banks  between  Harribburgh  and  Hous- 
ton          7,000  00 

For  wi(l«'ning  and  deepening  the  bayou  at  same  point,  574,146  cubic  yards 

of  excavation,  at  50  cents '. 287,073  00 

For  prote<ting  the  cliannel  by  sheeting-piles,  where  necessary,  between 
Harrisburgh  and  Houston 25, 139  00 

Total 3c<2,017  00 

II.  For  a  channel  150  feet  wide  and  6  feet  deep  at  mean  low  water : 

For  Ked  Fish  Bar,  30,898  cubic  yards  of  excavation,  at  50  cents $15, 449  00 

For  Clopper^s  Bar,  153,*.I77  cubic  yards  of  excavation,  at  50  cents 76, 688  50 

For  removing  stumps  and  trees  from  banks  between  Harrisburgh  and  Hous- 
ton        10,000  00 

For  widening  and  deepening  the  bayou  at  the  same  point,  1,600,937  cubic 

yards  of  excavation,  at  50  cents 800, 468  50 

For  protecting  the  channel  by  sheeting-piles,  where  necessary,  between 
Harrisburgh  and  Houston 37, 709  00 

total 940,315  00 


I  have  also  estimated  the  cost  of  excavating  a  channel  150  feet  wide  and  12  feet  deep 
through  Galveston  Bay  and  Buftalo  Bayou  to  Houston,  as  proposed  by  the  Buffalo  Bayou 
Ship  Channel  Company. 

Amount  of  excavation  between  Bolivar  Channel  and  the  mouth  of  the  San  Jacinto: 

2,786,4r>.'»  cubic  yards,  at  50  cents $1,393,227  50 

For  rem(>ving  stumps  and  trees  from  banks  between  Harrisburgh  and 

Houst(»n 10,000  00 

Anioniit  of  excavation  between  the  mouth  of  San  Jacinto  and  Houston, 

4,U7y,771  cubic  yards,  at  50  cents 2,039,885  50 

Total .3,443,113  00 

The  average  depth  of  water  through  Galveston  Bay  is  8|  feet.  The  bottom  is  com- 
posed ofsnl't  mud,  sand,  and  sht'lls.  The  channel  will  not  n^main  open  when  excavate, 
but  will  reciuiro  constant  dredging  or  a  protection  on  both  sides  for  twenty  miles, 
through  th(i  bay,  similar  to  that  adopted  for  the  canal  through  the  St.  Clair  Flatus;  but 
even  this,  if  constructed,  would  only  stand  a  few  years  on  account  of  the  rapid  destruc- 
tion of  timber  in  this  latitude  by  the  shii>-worni  teredo  navalia. 

If  any  iniprovement  is  to  bo  attempted  by  the  General  Government,  I  would  recom- 
mend the  lirst  plan,  i.  p.,  for  a  channel  100  teet  wide  and  6  feet  deep.  Estimat-ed  cost, 
$3e2,017. 

In  oj»ening  a  channel  across  Red  Fish  Bar,  the  dredging  should  be  done  in  what  is 
known  as  West  Pass,  this  being  the  most  favorable  <m  account  of  the  narrowness  of 
the  bar  at  this  jxiint. 

Th<?  estimate  for  Clopper'sBar  is  for  opening  a  channel  across  the  bar  along  the  line 
traccil  in  red  on  sheet  No.  2,  this  being  the  most  favorable,  considering  the  present 
dei>th  of  water  and  di|:ection  of  the  current. 

Verj'  respectfully,  your  obedient  servant, 

H.  M.  ADAMS, 
First  Lieutenant  Engine^frSf  U.  S.  A. 

Captain  C.  W.  Howeu., 

Corjta  of  EnginciT8y  U,  S,  A.,  New  Orleans,  Louisiana, 

t 
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Name, 


T.  M.  Bftgby 

Diana J. 

Heorr  JoneB '. 

Era  No.  3 

liaiy  Conoly 

&  J.Lee 

Caddo 

aiLHall 

Bnyal  Anb 

Bagdad 

Wren 

Crmcent 

Buck 

Alert 

Superior 

Ontario 

Seven  (7)  Xwtfsn 

Twenty-ouc  (zl)  small  schooners 


Total  tonnage. 


Class. 


Steamboat 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

....do 

...do 

Tug 

..do* 

..do 

..do 

..do 


Length. 


Feet 
175 
171 
130 
140 
125 
130 


126 


Beam. 


Feet 
50 
33 
32 
33 
33 
39 


36- 


Tonnage  meas- 
urement. 


503 
450 
375 
377 
91)0 
300 
850 
120 

65 
335 
3U1 
140 

lOi 


14 

8 

959 

003 


4,804* 


N  6. 

United  States  EngiAjeb  Office, 

JVeir  Orleans^  La.^  Airril  29, 1871. 

General.  :  In  compliance  with  yonr  instructions,  dated  Office  Chief 
of  Engrineers,  Washington,  July  23, 1870, 1  have  the  honor  to  report  that 
1  have  caused  to  be  made  by  my  assistant,  Gustavo  Dyes,  civil  engi- 
neer, a  survey  at  the  mouth  of  Trinity  Eiver,  Texas.  The  report  of 
Assistant  Dyes,  and  the  chart  which  he  has  prepared  to  accompany  it, 
are  forwarded  ih  ere  with. 

I  coincide  with  Mr.  Dyes  in  his  opinion  that  Pass  A  should  be  preferred 
for  improvement,  in  case  any  improve^lent  at  the  mouth  of  Trinity  Kiver 
be  undertaken  by  the  General  Government.  I  also  approve  the  plan 
recommended  by  Mr.  Dyes,  but  as  I  have  reported  in  regard  to  the  esti- 
mate for  the  mouth  of  Sabine  Kiver,  must  add  to  the  estimate  here,  in 
order  to  guard  against  the  contingency  of  purchase  of  dredging- 
machineiy,  &c.  For  further  information,  I  refer  to  my  report  of  this 
date,  on  the  mouth  of  the  Sabine  Kiver. 

I  submit  the  following  estimate,  viz : 

Estimate  of  iMr.  Dyes $15, 942  00 

One-half  cost  of  dredging-machinery 21, 300  00 

Total 37,242  00 

Add  for  contingencies 2,  758  00 

Total 40, 000  00 


The  work  is  located  in  the  collection  district  of  Galveston,  and*  the 
nearest  light-house  is  that  on  Ked  Fish  Bar,  Galveston  Bay. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

O.  W.  HOWELL, 
Captain  of  Engineers,  U,  S.  A. 
Brigadier  General  A.  A.  Hu^iphreys, 

Chief  of  Engineers,  U.  S.  A,^  Washington^  D.  0. 
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United  Stattes  Engineer  Office, 

New  OrleanSf  La,,  March  6, 1871. 

Sir  :  Ton  are  charged  with  the  duty  of  makia^  an  examination  and  survey  of  the 
mouth  of  Trinity  River,  Texas,  for  the  purpose  of  obtaining  fall  and  reliable  informa- 
tion on  which  to  base  a  plan  and  estimate  for  work  or  improvement,  designed  to 
deepen  the  main  outlet  of  the  river,  so  as  to  admit  the  entrance  of  vessels  drawing  5 
feet. 

Yon  will  first  make  an  examination  of  the  passes  through  which  the  river  debouches 
into  Galveston  Bay ;  to  ascertain  the  present  condition  as  regards  depth  hi  water  in 
each  pass,  and  over  the  bar  at  its  mouth ;  the  length  of  each  bar  and  its  character j 
determine  the  volume  of  discharge  through  each  pass  by  measuring  a  cross-section,  and 
observin^^  for  velocity  of  current ;  further,  observe  the  velocity  of  current  over  each 
bar.  It  18  only  deemed  necessary  to  make  an  appA>ximation  in  determining  these 
points.  Having  collected  the  information  indicated  above,  you  will  be  able  to  decide 
on  a  practicable  plan  for  making  the  desired  improvement. 

Having  decided  on  a  plan  or  {Hans  vou  wish  to  recommend,  make  a  careful  survey,  to 
fiimish  all  the  data  required  for  making  an  estimate  of  the  probable  cost  of  carrying 
out  each  plan. 

Lastly,  all  attainable  information  regarding  facilities  forobtaining  labor  and  material 
for  the  work  you  recommend ;  also  regarding  the  amount  of  commerce  to  be  benefited 
by  the  work,  should  be  collected. 

On  completion  of  the  field-work  of  the  survey,  you  will  return  to  New  Orleans,  and 
report  to  this  ottice  in  writing,  giving  full  account  of  the  conduct  of  the  survey,  and 
such  other  information  as  this  letter  of  instructions  calls  for ;  also  giving  your  plans, 
estimates,  and  recommendations  for  the  propo8e<l  work  of  improvement.  The  report 
should  be  accompanied  by  charts  of  the  survey,  fully  illustrating  the  plans  you  present. 

It  is  expected  you  will  be  able  to  charter  a  proper  vessel,  employ  boatmen,  and  pur- 
chase provisions  at  Gal^ston.  A  small  sailing-vessel,  with  accommodations  for  your- 
self and  three  men,  wilAe  most  suitable  for  your  purpose. 

The  early  completion  of  your  field-work  and  economy  of  expenditure  are  desirable. 
The  sum  of  §IJ(X)  is  furnished  you  to  cover  expenses  on  the  field-work,  excepting  your 
own  salary  and  mileage  from  and  to  New  Orleans. 

Very  respectfully,  your  obedient  servant,  

C.  W.  HOWELL, 

Captain  of  Engineers,  17.  S,  A. 
Pr.  H.  M.  ADAMS, 

First  Lieutenant  Engineers. 

Mr.  GU8TA\T5  Dyt.9,  C.  E., 

Xcw  Orleans,  lA>uis%ana. 


United  States  Engineer  Office, 

New  Orleans,  April  2i),  1871. 

Captain  :  In  compliance  with  your  lett-cr  of  instructions,  (prefixed,)  dated  March  (5, 
1871,  I  have  completed  a  survey  of  the  month  of  Trinity  River,  Texas,  and  submit  here- 
with my  report,  accompanied  by  a  chart  of  the  survey : 

Trinity  Kiver  debouches  into  Galveston  Bay  through  three  main  outlets  or  passes, 
and  into  Turtle  Bay,  which  is  connected  with  Galveston  Bay  through  several  and  com- 
paratively insignilicaut  ])as8es  or  bayous.  The  whole  of  the  delta  thus  formed,  from 
the  village  of  Wallaceville,  which  is  located  about  two  and  a  half  miles  above  the 
beads  of  the  main  i>nsses  to  the  bays,  is  a  low,  marshy  formation,  elevate<l  about  15 
inches  a])ove  the  surface  of  the  river,  during  its  low-water  stage,  and,  at  every  consider- 
able rise  in  the  stream,  entirely  overflowed.  The  bed  of  the  river  and  the  passes  is  of 
the  same  character  as  the  banks.  During  floods,  sand  and  lighter  mat<^rial  is  bronght 
down  from  tlie  upi)er  river  and  deposited  at  the  mouths  of  the  several  outlets,  forming 
bars  by  the  action  of  the  flood-tides  doming  from  the  Gulf  of  Mexico  through  Galveston 
Bay.  The  material  of  these  bars,  as  fast  as  deposited,  is  assorted,  and  the  lighter  portion 
cast  back  on  the  shores  of  the  delta,  while  the  sand  is  left  as  the  predominating  material 
of  the  bars. 

Pass  A  (see  chart)  is  thp  only  one  now  in  use  by  steamboats  and  other  vessels,  as  it 
presents  the  least  obstruction  of  any  to  navigation.  It  was  dug  out  by  the  United  States 
Government  in  1865,  to  facilitate  the  supply  of  fuel  to  the  troops  8tatione<l  in  Galveston ; 
it  debouches  into  the  strait  connecting  Turtle  and  Galveston  Bays.  It  is  obstructed  by 
a  bar  at  its  debouche^  into  the  strait,  which  admit>s  over  it  vessels  drawing  not  more 
than  4^  feet,  which  depth  would  be  sufficient  were  it  not  f(»r  the  extreme  narrowness  of 
the  channel  atfording  that  depth.  The  crossing  is  1,400  feet  in  length,  20  feet  wide  for 
4i  feet  depth,  and  from  that  shoaling  each  side  until,  at  a  distance  of  75  feet  from  the 
center,  the  dejith  is  decreased  to  1  foot.  A  number  of  logs  adds  to  the  obstruction.  The 
most  serious  obstruction  to  the  use  of  this  pass  is  found  where  the  strait  debouches  into 
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Galveston  Bay,  in  a  bar  wMch,  for  a  distance  of  2,500  foot,  has  for  tho  avorago  depth  of 
water  over  it  3.75  feet. 

The  middle  or  main  pass  was  the  one  formerly  nsed ;  it  debouches  directly  into  Gal- 
veston Bay  ;  discharges  a  greater  volume  of  water  and  with  greater  velocity  tlian  any 
of  the  others ;  its  bar,  however,  is  very  long  and  shoal,  giving  for  a  distance  of  3,500 
feet  only  an  average  depth  of  2.7  feet.  These  two  passes  are  the  only  ones  worthy  of 
any  attempt  at  improvement ;  and  in  deciding  between  them,  I  have  been  govomed  by 
considerations  other  than  the  ones  usnally  made  prominent,  viz  :  volume  of  discharge 
and  velocity  of  current. 

'  Considering  the  relative  exposure  of  the  bars  at  the  two  passes  to  the  injurious  ac- 
tion of  southerly  and  easterly  storms,  which  sweep  up  Galveston  Bay,  we  find  that  Pass  A 
is  well  protected  by  the  high  land  opposite  its  debouche,  and  that  an  excavation 
through  the  outer  bar  can  be  secured  by  a  comparatively  cheap  breakwater,  serving 
at  the  same  time  as  a  guide  for  the  current  through  the  strait. 

At  the  mouth  of  Middle  Pass  there  are  no  such  advantages,  considering  the  amonnt 
of  excavation  required  at  each,  to  give  a  channel  4^  feet  deep  and  150  feet  wide.  The 
following  figures  show  greatly  in  favor  of  Pass  A,  viz  : 

Middle  Pass  Bar,  3,500  feet  by  150  feet  by  1.8  feet 35, 000  cubic  yards. 

Pass  A,  (inner  bar,)  1,400  feet  by  130  feet  by  2  feet 13, 481 

Fem  A,  (outer  bar,)  2,500  feet  by  150  feet  by  75  feet 10, 4S3 

23, 934  cubic  yards. 


There  is  further  to  be  considered  the  commerce  of  Turtle  Bav,  which  will  be  bene- 
fited by  improving  the  entrance  to  the  bay,  and  the  interests  of  the  settlement  oppo- 
site to  the  mouth  of  Pass  A,  the  port  of  a  tine  agricultural  country  on  the  east  shore  of 
Galveston  and  Turtle  Bays,  and  a  place  of  considerable  trade ;  one  of  the  beef-packing 
establishments  alone  packing  6,000  beeves  per  annum. 

The  relative  cost  of  improving  the  two  passes  is  shown  below,  viz  : 

Pass  A,  dredging  23,934  cubic  yards,  at  50  cents J $11,967  00 

Breakwater  at  mouth,  10,000  piles,  at  15  cents 1,500  00 

Breakwater  on  bar  in  bay,  12,000  piles,  at  15  cents 1,800  00 

Removal  of  logs,  27,  at  25  dollars  each...^ 675  00 

Total 15,942  00 

Middle  Pass,  dredging  35,000  cubic  yards,  at  50  cents 17, 500  00 


In  favor  of  Pass  A . 


1,558  00 


In  conclusion,  I  have  to  recommend  that  if  any  improvement  be  attempted,  Pass  A 
be  selected  for  the  work  ;  that  channels  150  feet  wide  and  4^  feet  deep  be  excavated 
through  its  inner  and  outer  bars,  and  that  the  excavation  be  protected  by  pile  break- 
waters, locat(»d  as  shown  on  the  accompanyiug  chart. 

At  the  head  of  Pass  A  there  is  a  raft  formed  about  obstructions  placed  in  tho  stream 
daring  the  rebellion ;  these,  however,  do  not  impede  navigation,  and  are  useful  in 
catching  drift-wo<Ml,  brought  down  the  river  in  considerable  quantities  during  floods, 
and  closing  the  smidl  outlets  into  Turtle  Bay. 

The  comnu;rce  to  be  benefited  by  the  improvement  I  have  recommended  gives  em- 
ployment to  nine  steamboats  making  regular  trips  up  the  Trinity  during  the  active 
season,  and  to  twenty-five  sailing  craft,  conveying  to  Galveston  about  15,000  bales  of 
cotton  and  about  2,000,000  feet  of  lumber  per  year.  I  make  this  only  as  an  approxi- 
mate statement,  having  been  obliged  to  collect  my  information  from  various  sources. 
No  statement  of  return  freight  could  be  obtained. 

The  following  table,  showing  the  ob8ei*ved  depth,  width,  velocity,  area  of  cross-sec- 
tion, and  volume  of  discharge  of  the  river  and  its  outlets,  is  submitted,  viz : 


«-Jl. 


Places  of  obflenration. 


PaflA  A 

PaaiiB 

£aiit  Pans 

Trinity  Riv«*r... 
South  went  PaA8. 
Middle  Pass... 
PsmG 


Great^Ht 
depth. 

Width. 

Observed 

mean 
velocity. 

Area  cross- 
sections. 

Volume 

Feet 

Feet 

H 

85 

0.7969 

591.60 

471 

8 

140 

0.8365 

001.60 

754 

11 

IM 

•   0.8365 

1, 107. 84 

1,002 

231 

C17 

1.2798 

7,002 

9,729 

13 

271 

0.  983a 

2,2ri2 

2,114 

12 

377 

1.1123 

3,  328.  91 

3.703 

lU 

170.5 

0.9933 

1, 147.  46  , 

1,140 

In  conclusion,  I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

GUSTAVE  DYES, 

Civil  Engineer. 
Captain  C.  W.  Howell, 

Corps  of  Engineers^  U,  8,  A,,  New  Orleans j  Louisiana. 


540         REPORT  OF  TH£  CHIEF  OF  ENGINEERS. 

N7. 

United  States  Engineer  Office, 

New  Orleans^  April  28, 1871. 

General  :  In  compliance  with  your  instructions,  dated  Office  of  the 
Chief  of  En^neers,  Washington,  July  23,  1870, 1  have  the  honor  to  re- 
port that  I  have  caused  to  be  made,  under  the  personal  supervision  of 
Civil  Assistant  Gustavo  Dyes,  civil  engineer,  a  survey  at  the  mouth  of 
the  Sabine  Kiver. 

The  report  of  Assistant  Dyes,  and  the  chart  which  he  has  prepared 
to  accompany  it,  are  forwarded  herewith. 

The  Sabine  debouches  through  four  passes  into  Sabine  Lake,  and  thence 
into  the  Gulf  of  Mexico  through  Sabine  Pass ;  the  bar  at  the  entrance 
to  this  pjvss  usually  affords  7  feet  of  water,  and  duriug  continued  south- 
erly gales,  9  feet ;  the  lake  affords  at  all  times  7  feet  until  near  the  delta 
of  the  Sabine  River. 

Sabine  City,  located  on  the  west  bank  of  Sabine  Pass,  is  the  port  of 
entry  for  all  goods  destined  for  the  trade  dependent  on  the  navigation 
of  the  river ;  at  this  point  transfer  is  made  to  and  from  the  small 
steamers  and  sailing  craft  emi)loyed  on  the  river.  Without,  at  great 
expense,  first  improving  the  entrance  to  Sabine  Pass,  there  can  be  no 
advantage  gained  by  improving  the  entrance  to  Sabine  River  so  as  to 
admit  the  passage  of  vessels  drawing  more  than  4  or  5  feet.  Assistant 
Dyes  estimates  that,  by  deepening  the  entrance  to  the  river  to  5  feet, 
commerce  will  be  benefited  to  the  amount  of  about  15  or  20  per  cent ; 
this  depth  has  been  assumed  as  the  maximum  required,  and  on  that  as- 
sumption Mr.  Dyes  bases  his  estimates  for  works  of  improvement.  It 
is  questionable  whether  the  interest  involved  is  of  sufficient  importance 
to  waiTaiit  any  attempt  at  improvement^  since  the  entrance  to  the  river 
is  now  3J  feet  deep — a  greater  depth  than  is  afforded  by  the  Missouri 
Eiver,  above  Port  Randall,  for  the  greater  portion  of  the  year,  to  accom- 
modate the  vastly  more  important  trade  with  Montana,  which  has  forced 
the  building  of  steamers  to  suit  the  river,  not  the  improvement  of  the 
river  to  suit  the  steamers. 

On  the  supposition  that  it  will  be  to  the  interest  of  the  Government 
to  improve  the  entrance  to  the  river,  Mr.  Dyes  submits  a  plan  for 
the  work.  lie  first  recommends  dredging  a  five-foot  channel  across 
the  bar,  at  the  mouth  of  Middle  Pass.  This,  he  estimates,  will  remain 
open  for  about  five  years.  To  preserve  it  for  a  longer  time,  he  recom- 
mends the  use  of  converging  jettees.  Afterward,  should  it  be  deemed 
advisable,  he  recommends  the  closure  of  the  cut-off  and  West  Pass,  and 
the  revetment  of  the  river  banks  to  a  point  about  one-half  mile  above 
the  head  of  the  passes.  The  recommendation  is  concurred  in  partially, 
viz :  For  the  dredging  of  a  channel  across  the  bar  at  the  mouth  of  Mid- 
dle Pass.  The  other  works  recommended  may  be  undertaken  in  the 
order  in  which  they  are  named,  should  they  be  found  necessary. 

For  the  work  of  dredging,  Mr.  D^es  estimates  g  13,033,  or  at 50  cents 
per  cubic  yard  excavated.  As  I  have  before  reported,  owing  to  the 
small  number  of  dredges  on  this  coast,  the  demand  for  them  in  the 
neighborhood  of  the  l!irge  cities,  and  the  comparatively  small  amount 
of  work  recommended  at  the  mouth  of  the  Sabine,  which  will  not  tempt 
owners  Iroin  ecpially  lucrative,  larger,  and  niore  accessible  works,  I  do 
not  think  it  safe  to  place  dependence  alone  on  contracting  for  such  work, 
and  therefore  add  to  the  estimate  of  Mr.  Dyes  enough  to  permit  the 
purchase  of  dredge-boat,  scows,  and  tug,  should  advertisement  for  con- 
tract-work fail  to  meet  an  answer,  as  haB  already  happened^  much  to  tke 
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embarrassment  of  work  authorized  on  the  inner  bar  at  Galveston  Har- 
bor, Texas. 

With  the  estimate  increased  as  I  recommend,  the  work  may  be  done 
by  contract,  if  possible;  if  no  offers  for  contract  are  made,  then  by  pur- 
chase of  dredging-machines,  thus  insuring  the  work  against  falling  to 
the  ground  for  want  of  money  to  carry  it  on. 

As  J  shall  make  the  same  recommendation  for  work  at  the  mouth  of 
^  Trinity  River,  Texas,  and  as  one  dredge  and  accessories  can  be  made  to 
answer  for  the  two  works,  I  estimate  one-half  of  the  expense  for  each, 
viz: 

• 

One  dredge-boat $30, 000  00 

Two  dump-scows,  at  82,800 5, 600  00 

One  tug 7, 000  00 

Total 42,  GOO  00 

Onehalf  of  $42,600 $21, 300  00 

Add  estimate  of  Mr.  Dyes 13, 033  00 

Total . . . : 34, 333  00 

Add  for  contingencies -» - .        3, 667  00 

Total  estimate 38, 000  00 


The  plan  recommended  i»  substantially  the  same  as  that  recommended 
by  Lieutenant  Henry  L.  SmithyCorps  of  Engineers,  United  States  Army, 
in  1853. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

C.  W.  HOWELL. 
Captain  of  Engineers^  If,  S.  A. 
Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  JS.  A.,  WaMngtony  D.  C, 


United  States  Engixker  OFFirE, 

New  Orltanifj  January  23,  1871. 

Sir:  Yon  aro  charged  with  tho  duty  of  making  an  examination  and  nnrvey  of  the 
mouth  of  Sal)ino  River,  Texas,  for  tlie  pnrpose  of  obtaining  fnll  and  reliable  inforniation 
on  which  to  base  a  ])lan  ami  estimate  for  work  of  improvement  designed  to  <leepen  the 
main  outlet  of  the  river,  ho  as  to  admit  the  entrance  of  vessels  drawing  5  feet. 

Yon  will  first  make  an  examination  of  the  four  pasi^es  through  which  the  river  de- 
bouches into  iSabine  Bay,  to  ascertain  their  present  condition  as  regards  depth  of  water 
in  each  ]):i88  and  over  the  bar  at  its  month,  the  length  of  each  bar,  and  its  character, 
determine  the  volume  of  discharge  throng  ench  pass  bymeafluringa  cross-section,  and 
observing  for  velocity  of  current;  further  observe  the  velocity  of  cuiTentover  each  bar. 
It  is  only  deemed  necc^ssary  to  make  a  fair  appr<^wimation  in  di-termining  these  points. 

Having  collected  this  inf»)rmati(m  indicated  above,  you  will  be  able  tc»  decide  on  a 
practicable  pla<:e  for  making  the  <iesired  improvement.  Having  decided  on  a  plan  or 
plans  you  wish  to  recommend,  make  a  careful  survey  to  furnish  all  the  data  rtMjuired 
for  making  an  estimate  of  the  probable  cost  of  carrying  out  each  plan. 

Lantly,  all  attainable  information  regarding  facilities  for  obtaining  labor  and  material 
for  the  work  you  recommend,  also,  regarding  tho  amount  of  commerce  to  be  benefited 
by  the  work,  should  be  collected. 

Oncom)d('tion  of  the  field-work  of  the  survey,  you  will  return  to  New  Orleans  and 
report  to  this  ofhce  in  writing,  giving  a  full  account  of  tho  conduct  of  the  survey  and 
snch  other  information  as  this  letter  of  instructions  calls  for  ;  also  giving  your  plans, 
eBtimateM,  and  recommendations  for  the  pro] )osed  works  of  im\»vovi'\v\v^\\\. 'V\w,  \\»r^«t\» 
•baU  be  accompanied  by  charta  of  the  survey,  fully  illuBtratiu^  tUe  \Aavi  >jv>w  \jT^i»«ii\»» 
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It  is  expected  that  yon  will  be  able  to  charter  a  proper  vemel,  employ  boatmen,  and 
parchaiie  provisions' for  your  outfit,  either  at  Sabine  City  or  Orauge.  A  small  sidling 
vessel,  with  accommodations  for  yourself  and  three  men,  will  be  most  suitable  for  your 
purposes. 
Tne  early  completion  of  your  field-work  and  economy  of  expenditure  are  desirable. 
The  sum  of  $300  is  furnished  you  to  cover  expenses  in  the  field,  excepting  yoor  own 
salary  and  milajj;e  from  and  to  New  Orleans. 

Very  respectfully,  your  obedient  servant,  

C.  W.  HOWELL, 
Captain  of  Engineers,  U.  3,  A, 
Mr.  GrsTAVE  Dyes, 

Ch'U  Emjineer,  Xew  Orleans^  Louisiana, 


Untted  States  Exgineeb  Office, 

New  Orleans,  April  25,  1871. 

Captain  :  In  compliance  with  your  letter  of  instructions  (prefixed)  dated  January 
53,  1H71.  I  have  couiploted  a  survey  of  tlie  **  mouth  of  Sabine  River,"  and  submit  here- 
with my  rei>ort,  accompanied  by  a  chart  of  the  survey. 

Sabiiip  Kivor  empties  into  Sabine  Lake,  (more  properly  Sabine  Bay.)  through  four 
channelH,  two  of  which  are  the  main  outlets,  viz,  East  Pass  and  Middle  Pass  ;  the  other 
two,  the  Cut-o  ffand  West  Pass,  are  branches  of  the  latter. 

The  shores  of  tliese  ijasses,  and  of  tlie  river  for  several  miles  above  them,  are  marshy 
flats,  at  low  water  being  only  tVom  0.5  feet  to  1.3  feet  above  the  surface  of  the  stream, 
and  at  every  t'ihh^  being  completely  inundated.  The  soil  is  similar  to  that  of  the  Louisiana 
niarHhes.( prairie-trees  blente,)  consisting  of  deposits  of  decomposed  vegetable  matter, 
int<;rspt>rse<l  witli  shells;  the  general  level  is  occasionally  vajried  by  shell  mounds. 

The  eountry  does  not  oflmit  of  cultivation.  A  few  settlers  have  occupied  the  shell- 
mounds  for  sill ngle-y arils  and  trading-stations,  to  supply  the  numerous  small  vessels 
which  navigate  the  river.  With  the  exception  of  a  few  cj^press  trees  and  pig-nut  hick- 
ories, tlKTe  is  111)  timber  within  sight  of  the  passes,  ^nd  but  little  south  ot  Orange,  a 
small  town  located  on  the  west  bank  of  the  Sabine  River,  about  twelve  miles  above  its 
uioiU,h. 

The  beds  of  the  paases  are  of  a  yielding,  marshy  nature,  similar  to  their  embank- 
ments, while  the  bars  whicli  obstruct  their  outlets  into  the  lake  are  almost  entirely 
composed  of  snnd  and  shells,  having  only  here  and  there  a  small  strip  of  mud  bottom, 
not  more  than  two  feet  wide,  marking  the  center  of  the  channel. 

The  current  of  the  passes  decreases  greatly  in  velocity  as  it  approaches  the  lake, 
and  is  felt  but  a  short  distance  out ;  it  deposits  on  the  bars  mud  and  sand.  The  mua 
during  flood-tide  is  swept  back  to  the  shore,  leaving  the  sand  to  consolidate  with  the 
shells,  which  are  probably  grown  in  place,  and  form  the  bar.  There  is  but  little  drift- 
wood br(mght  down  the  river,  and  there  are  no  log  obstructions  in  any  of  the  passes 
or  on  the  bars.  With  the  exception  of  the  bars  referred  to,  the  river  as  well  as  the  lake 
are  in  good  navigable  condition,  admitting  all  kinds  of  vessels  calculated  to  do  a  river 
business.  The  entire  agricultural  product  of  a  large  tract  of  country  is  conveyed  to , 
market  via  Sabine  River. 

The  channel  now  used  by  vessels  is  that  through  the  Cut-off  and  Middle  Pass.  In 
1861  the  mouth  of  Middle  Pass  was  obstructed  by  sunken  fiat-boat«,  (that  being  then 
the  main  channel,)  and  such  improvements  as  have  been  since  attempted  have  been 
mode  at  the  mouth  of  the  Cur.-ofi',  which  now  gives  a  chauuel  0.5  feet  deeper  than  that 
across  the  bar  of  Middle  Pass.  The  flat-boat  obstructions  referred  to  are  now  out  of 
the  channel,  and  will  not  be  in  the  way  of  improvements  projected  at  the  month  of 
Middle  Pass. 

Middle  Pass  is  by  nature  intended  to  be  the  navigable  outlet  of  the  Sabine  River, 
and  should  it  be  deemed  of  importance  to  improve  the  entrance  to  the  river  so  as  to 
give  admission  to  vessels  drawing  5  feet,  I  recommend  the  work  to  be  done  at  the 
month  of  Middle  Pass. 

The  ))lan  of  dredging  a  channel  across  the  bar  at  the  mouth  of  the  pass  is  the  only 
one  whieh  ofi'ers  certain  results,  and  is  the  one.  which  I  recommend.  It  may  be  fonua 
advantageous,  after  the  excavation  has  been  made,  to  partially  protect  it  by  piling, 
which  shall  combine  the  useful  qualities  of  a  breakwater  to  protect  the  excavation 
from  the.  lake  side,  and  of  Jettees,  to  concentrate  the  river  discharge  upon  tiie  bar. 
I  have  estimated  for  both,  believing  that  by  the  use  of  breakwaters  or  jettees  the  sta- 
bility of  the  channel  will  be  greatly  increasiul.  Should  dredging  alone  be  reoorted  to, 
it  is  probable  that  the  channel  excavatcil  will  practically  remain  unimpeded  for  Ibar 
or  five  years,  since  the  sediment  annually  deposited  by  the  river  only  amount-s  tbaboat 
0.09  feet. 

The  nature  of  the  soil  forming  the  delta  of  the  Sabine  does  not  encooragiB  a  pi«t{ect 
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for  closing  the  passes  diverging  from  Middle  Pass.  It  is  presumed  that  were  these 
pftSBOS  closed  during  floods  in  the  Sabine,  inundating  the  whole  delta,  the  water  would, 
instead  of  folloi^-ing  the  Middle  Pass,  were  the  lateral  outlets  closed,  cut  for  itself 
other  outlets  through  the  marshy  formation,  unless  care  were  taken  to  protect  the  banks 
lor  a  dibtauce  of  at  least  hidf  a  mile  above  the  head  of  the  passes,  an  undertaking  the 

ipense  of  which  can  never  be  warranted  by  the  amount  of  commerce  to  be  benefited. 

For  ojtening  a  channel  5  feet  in  depth  throng  the  bar  at  the  mouth  of  the  Middle 
_  iss,  I  orttimute  the  excavation  of  26,066  cubic  yards  of  earth,  at  50  cents  per  yard, 
$13,Ci33.  For  converging  Jettees  250  feet  in  length  each,  to  concentrato  the  oischarge 
of  t*he  paAs,  I  estimate  Cl,800.  No  estimate  is  submitted  for  breakwaters,  because  of 
uncertainty  as  to  the  development  which  it  will  be  necessary  to  give  them.  Should  it 
be  deeuuMl  advisable  to  close  the  Cut-off  and  West  Pass,  I  oner  as  an  estimate  for 
expense  of  protecting  the  banks  of  the  river  the  following  : 

For  shell  embankments,  14,260  cubic  yards $7,130  00 

PUing  20,W16,  at  15  cents 3,122  40 

Total 10,252  40 


I  present  the  following  table  : 


751 
388 
894 
101 
156 

ObBerveil 
mean  ve- 
locity. 

• 

a 

> 

1 

Depth   in 
duumcl. 

Bomarka. 

8«bliMt  River 

Middle  PaM 

Kant  Paha 

10,173 

6,661 

4.007 

891 

1,887 

8.835 

1.613 

1.56:» 

1.1203 

1.301 

88,736 
10,744 

6,264 
9U8 

1,790 

Feet 
a0000376 
0.000'/834 
0.0000817 
0.0000173 
0.0000136 

Feet 

84 

30 

84 

11 

13.5 

315  feet  at  month ;  depth,  18  feet. 

Went  Pasii 

180  feet  at  month ;  depth,  13  feet. 

Cat-off 

165  feet  at  month ;  depUi,  14  feet. 

Also,  following  statement  of  commerce  to  be  benefited  by  the  proposed  improvement, 
as  sho¥m  by  the  records  of  the  custom-house  at  the  port  of  Sabme  for  the  year  ending 
August  31, 1870  : 

IMPORTS. 


From — 


Galveston 

Kew  OrioauB  . . 
Alloiber  portB 


Total. 


Salt 


Saeke. 

4,704 
787 


5,431 


Flonr. 


BhU. 

10,734 

4,457 

800 


15,391 


Whisky. 


Bble. 
584 
870 


854 


Sngar. 


BbU. 
144 
66 
85 


835 


Coffee. 


Saeke. 

800 
630 


1,430 


Merchandise. 


(kteee. 
16,989 
3,840 


80,389 


Hardware. 


Pkffee. 
5^663 

807 


6,470 


EXPORTS. 


To- 

Lumber. 

Shingles. 

Cotton. 

WooL 

Hides. 

Tallow. 

Beeves. 

Calves. 

Gal  veBton 

FeeL 
1,565,575 

PerM. 
88,906,050 

Baiee. 

10,880 

3,347 

Bage. 
41 
50 

No. 
14. 140 

710 

Tiercee. 

987 

30 

No. 

No. 

New  Origans  

4,870 

3,439 

AU  otb^JT  porta, .,. , 

1,000.837 

7, 153, 950 

Total 

8,566,403 

36,060,000 

13,687 

91 

14,850 

957 

4,870 

3,439 

It  is  presume<l  that  with  increased  facilities  for  navigation  the  commerce  of  the 
river  will  be  benefited  from  15  to  20  per  cent. 

Files  can  be  obtained  within  seventy-five  miles  of  the  passes.  Shell-banks  on  the 
delta  will  supply  the  demand  for  embankment,  and  a  dredge-boat  can  be  built  at 
Sabine  City. 

Very  respectfully,  your  ob^ent  servant, 

GU8TAVE  DYES, 

JJivil  Engineer, 
Captain  C.  W.  Howell, 

Corps  of  EHgineer9f  V.  S  A.,  New  Orleans,  LouieUma, 
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United  States  Engineer  Office, 

Kew  Orleans  April  7, 1871. 

General  :  I  have  to  submit  the  report  of  Lieutenant  H.  M.  Adams, 
Corps  of  Engineers,  United  States  Army,  on  a  survey  made  at  Brazos 
Santiago,  Texas,  in  February,  1871. 

The  work  is  located  in  the  collection  district  of  Brownsville,  Texas, 
near  the  port  of  Brazos  Santiago,  and  the  light-house  on  Brazos  Island, 
Texa«.    Commercial  statistics  will  be  forwarded  when  received. 
Very  respectfully,  your  obedient  servant, 

C.  W.  HOWELL, 
Captain  of  Engineers^  U.  8.  A. 
Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers  J  U,  S.  A.,  Washingtony  D.  C. 


^         -  UNrTED  States  Engineer  Office, 

Aeto  Orleans^  January  :^,  1871. 

Sir  :  You  are  assigned  to  the  duty  of  making  an  examination  and  survey  of  the  har- 
bor and  [)aHs  of  Brazos  Santiago,  Texas,  for  the  purpose  of  coUccting  aU  information 
needed  to  form  plans  and  estimates  for  such  work  of  ;mprovement  as  you  may  recom- 
mend be  undertaken  by  the  General  Grovernment  to  deepen  a  channel  across  the  bar 
At  the  eutranc  ^  to  the  pass,  an<l  to  protect  the  liarbor. 

You  will  bt*  guided  by  verbal  instructions  received  and  by  your  own  judgment  as  to 
the  nature  of  examination  to  be  made,  as  to  extent  and  character  of  survey  required. 
Vt;ry  respectfully,  your  obedient  servant, 

C.  W.  HOWELL, 
Captain  of  Engineers,  U,  8,  A, 
First  Lieutenant  H.  M.  Adams, 

Corj^M  of  Engiiwers,  V.  tS,  A,,  New  Orleans,  Louisiana, 


New  Orleans,  Louisiana,  March  13,  1871. 

Sir:  I  have  the  honor  to  submit  the  following  re^iort  in  compliance  with  the  above 
letter  of  instructions. 

I  left  New  Orleans  on  the  28th  January,  arrived  at  Brazos  Santiago  and  commenced 
examination  February  1.  We  were  enabled  to  finish  the  fi^ld-work  in  time  to  retfim 
to  New  Orleans  by  the  first  steamer  arriving  here  on  25th  of  February. 

Tlie  harbor  of  lirazos  Santiago  is  situated  about  t^n  miles  from  the  mouth  of  the 
Rio  Grandr.  Nearly  all  freight  brought  to  tbis  point  is  immediately  Khip]H>d  on  the 
river  ste;iinrrs,  wbich  run  up  the  Kio  Grande  to  Brownsville  and  Matamoras.  The 
depth  of  water  on  the  bar  at  the  mouth  of  the  river  is  4  feet.  This  makes  it  necessary 
to  ^'lighln"  (ivorything  destined  for  Brownsville. 

Th(;  liarbor  at  Brazos  affonls  a  good  iM)Mition  for  shifting  freight  from  vessels  which 
cannot  <to^.s  the  Brazos  bar  or  to  the  river  steamers  which  can  cross  the  bar  at  the  mouth 
of  the  rivt-r.  All  merchandise  to  l>e  shipped  from  Brownsville  is  brought  down  the  river 
and  around  through  the  Gulf  to  Brazos  and  then  reshipped. 

The  harljor  at  Brazos  affords  a  secure  anchorage  and  g(M)d  i>ointfor  reshipping  freight 
in  transitu  to  and  from  Brownsville.  The  entrance  to  the  harbor,  like  the  entrance  to  all 
harbors  on  the  coast  of  Texas,  is  obstructed  by  a  bar  not  extending  directly  across  the 
mouth  of  the  pass,  but  from  points  of  the  sht>re  above  and  below,  in  a  curved  form, 
out  to  sea.  The  bar  is  situated  so  as  to  be  entireJy  exposed  to  the  action  of  heavy 
storms ,'  it  is  composed  of  a  quicksand  formation,  acted  upon  with  extraordinary  facility 
by  water.  The  channel  across  the  bar  is  constantly  shifting  and  cannot  Iw  depended 
on  froju  <lay  to  day.  The  depth  of  water  at  the  time  of  the  examination  was  7  feet  at 
high  tide^ 

rile  greatest  depth  of  water  in  the  harbor  is  27  feet.  The  channel  from  Brazos  to 
Point  Isabel  is  5  foot  deep  to  within  100  yards  of  the  old  wharf  at  the  point. 

1  submit  with  this  report  a  sketch  showing  the  present  condition  of  the  bar,  the 
pass,  and  the  harbor. 

The  impr<>veiitent  desired  is  a  deeper  channel  across  the  bar.  The  harbor  is  ample 
for  the  coniujcrce  of  the  i)ort  and  needs  no  protection. 
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The  small  pass  sonth  of  Brazos,  called  Boca  Chica,  was  closed  ap  in  1868,  with  the 
hope  of  increasing  the  amount  of  water  flowing  through  the  Brazos  Pass,  and  the 
depth  of  water  on  the  Brazos  Bar  by  increasing  the  scouring  effect  of  the  ebb  tide. 
Boca  Chica  remains  completely  closed,  bnt  the  Brazos  Bar  has  not  been  improved. 

From  the  best  information  which  I  have  been  able  to  collect,  I  am  satished  that  the 
views  submitted  to  the  Chief  of  Engineers  by  Captain  McClellan,  in  1853,  in  regard 
to  this  bar,  were  undoubtedly  correct.  The  examination  which  I  have  just  made  con- 
vinces me  that  his  report  is  a  concise  and  exact  statement  of  the  case.  The  main  fea- 
tures of  the  harbor  and  bar  have  not  in  any  particular  changed,  and  I  therefore  sub- 
mit the  same  opinion : 

**  I  regard  it  as  impossible  to  improve  the  bar  by  dredging,  scraping,  or  any  sim- 
ilar means ;  for,  supposing  that  means  may  be  formed  to  overcome  the  difficulty  of 
working  on  the  bar  so  exposed,  and  that  the  channel  were  actually  deepened  to  the 
required  extent,  it  is  certain  that  the  same  causes  which  now  operate  in  so  constantly 
shmiiig  the  position  of  the  channel  would  almost  immediately  fill  up  any  new  one 
made  by  artihcial  means." 

The  bar  as  it  stands  is  the  result  of  the  joint  action  of  the  ebb  current  from  the  bay 
and  the  wind  current  and  sea  along  the  shore.  The  latter  are  constantly  working  to 
diminish  the  depth,  while  the  former  is  striving  to  increase  it. 

The  present  depth  is  the  result  of  an  equilibrium  between  the  opposing  forces. 
Dredge  the  bar  to  a  greater  depth,  the  equUibrium  will  be  destroyed,  and  the  outside 
current  referred  to  will  restore  it.  The  present  depth  is  all  that  the  ebb  current 
needs,  and  all  it  can  get  and  hold  from  the  opposing  forces. 

Deepen  the  bar  by  dredging  to-day,  and  it  will  fill  up  again  to-morrow  or  a  week 
hence.  Such  an  improvement,  if  possible,  would  be  of  the  most  transitory  character^ 
as  is  clearly  proved  ooth  by  reason  and  experience. 

This  must  not  be  considered  as  applying  to  such  bars  as  those  at  the  delta  of  the 
Mississippi,  where  the  current  is  always  outward,  and  where  the  bars  are  formed  by 
deposits  from  the  current,  totally  different  laws  applying  to  such  bars  as  these. 

The  depth  of  water  on  the  Brazos  Bar  is  always  increased  by  a  strong  north 
or  northwest  wind,  bnt  it  takes  only  a  few  days  of  calm  weather  to  restore  the  origi- 
nal depth.  The  depth  of  water  on  the  bar  in  1853  was  reported  as  varying  between 
6|  and  8  feet.  It  is  about  the  same  now,  being  greatest  during  the  winter  and  spring, 
when  the  prevailing  winds  are  from  the  north,  and  least  in  summer,  when  there  are 
fewer  stonus  and  more  southerly  winds. 

It  remains  to  be  considered  whether  it  is  possible  to  improve  the  bar  by  contra<!ting 
or  changing  the  channel  by  means  of  dikes,  jettees,  &c. 

The  only  possible  application  of  dikes,  in  this  ease,  would  be  to  prolong  the  walls  of 
the  outlet  until  they  reached  a  point  very  near  the  present  position  of  the  bar,  in  order 
to  concentrate  upon  one  spot  the  whole  action  of  whatever  outward  current  there 
might  be.  The  immediate  effect  of  this  might  be  favorable.  The  ultimate  effect 
would  undoubtedly  be  the  formation  of  a  new  bar  oiitftide  the  present  one,  imd  that 
at  no  distant  period. 

The  foundation  of  the  ilike  would  be  iu  quicksaud,  and  the  difticulties  of  construc- 
tion would  be  very  great. 

I  have  estimated  the  cost  of  a  single  concrete  jettee  of  this  kind,  to  be  built  out  from 
the  shore  on  the  line  A  B,  (see  accompanying  sketch,)  the  foundation  to  be  constructed 
by  covering  the  bottom  with  a  layer  of  gunny  sacks  tilled  with  hydraulic  concrete. 
The  sacks,  being  made  of  a  loose  coarse  material,  will  retain  the  concrete  in  position, 
while  a  small  portion  will  ooze  through  the  i>ore8  of  the  cloth,  and  in  a  measure  unite 
the  bags. 

The  bottom  should  also  be  covered  on  both  sides  in  this  way,  for  a  distance  of  15 
feet.  In  view  of  the  character  of  the  bottom  and  distance  the  jettee  will  probably  set- 
tle, the  average  cross-section  is  taken  at  22  feet  iu  width  by  15  feet  in  height,  the 
width  bein^,  at  every  point,  50  per  cent,  greater  than  the  height.  The  jettee  head 
should  be  circular,  and  50  feet  in  diameter.  Above  the  foundation  the  jettee  may  be 
built  of  blocks  of  hydraulic  concrete.  The  concrete  blocks  are  proposed  to  be  laid 
without  mortar,  in  courses,  and  to  be  lowered  into  position  by  means  of  cranes.  If 
necessary,  piles  on  each  side  of  the  jettee,  with  string-pieces  and  cross-pieces,  may  be 
used  Jis  guides  in  laying  the  blocks,  and  to  bind  them  together  as  proposed  by  General 
McAllister  in  his  plan  tor  improving  Galveston  harbor,  18G8. 

This  kind  of  construction  adoj)ted  for  the  purpose  of  estimate  is  the  most  economi- 
cal consistent  with  any  assurance  of  stability  practicable  on  tiie  Texas  coast. 

The  method  proposed  for  securing  a  foundation  for  the  jt^ttee  has,  I  am  told,  been 
used  with  success. 

The  jettee  constructed  in  1870  of  piles  by  the  city  of  Galveston,  in  the  same  kind  of 

Jpicksand  as  that  of  the  Brazos  Bar,  was  undermined  at  the  outlier  end,  and  about  100 
eet  carried  away  soon  after  it  was  finished. 

35e 
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1,752  palmetto  piles,  25  foot  long,  at  30  cents  per  running  foot $13, 140  00 

148,197  foet,  board  measure,  Hoy  8-inch  timber,  for  capping-piecea  and 

cross-ties,  at  $50  per  M 7,409  85 

3,506  bolts,  1  by  18  inches,  ( 13,961  pounds,)  at  12  cents 1, 675  32 

For  cutting  and  fitting  capping  and  cross-ties,  at  75  cents  per  pile 1, 314  00 

For  driving  1,752  piles,  at  |2 3,504  00 

30,610  sacks,  at  20  cents 6,122  00 

49,431  cubic  yards  concrete,  at  $15,  laid  in  jettee 741, 465  00 

Total  cost  of  jot  tee 774,630  17 


If.  after  constructing  a  jettee  of  this  kind,  it  is  found  that  the  bar  has  only  moved 
fartner  out  into  the  Gulf,  which  will  probably  be  the  case,  it  will  then  be  necessary  to 
prolong  the  jettee  to  the  new  position  of  the  bar. 

The  object  of  submitting  this  estimate  is  to  show^  the  cost  of  what  is  believed  to  bo 
the  best  plan  for  improvement.  The  necessities  of  the  case  do  not  seem  to  call  for  such 
an  expenditure. 

Api)ended,  and  marked  A,  is  a  statement  showing  the  number  of  clearances  of  .ves- 
sels from  Brazos,  for  the  years  18G9  and  1870. 

Application  was  made,  February  2,  to  Mr.  A.  M.  Bumey,  collector  at  Brownsville,  for 
a  detailed  statement  showing  the  kind  and  amount  of  merchandise  imported  and  ex- 
ported by  way  of  Brazos.  The  answer  to  this  request  is  appended,  and  marked  B. 
AppHcatiou  has  also  been  made  to  the  agent  of  the  Morgan  Line  steamers,  and  to  the 
agent  of  King  &  Kennedy  line  of  river  steamers,  for  statistics  showing  the  amount  of 
freight  carried  in  and  out  of  this  port. 

Very  respectfully,  vour  obedient  servant, 

II.  M.  ADAMS, 
First  Lieutenant  Engineers, 
Captain  C.  W.  Howell, 

Corps  of  EngincerSy  U.  S.  A.j  Xetc  Oi'JcanSj  Louisiana. 


A. — Abstract  of  tonnagCy  4'C.y  of  vessels  which  have  entered  at  the  port  of  Brazos  SatiHago 

Texas f  in  the  year  ending  December  31,  1869 


January . . . 
February . . 
March.... 
April 

l&tij 

Jane 

Jnly 

Angnst  — 
September. 

October 

November . 
December. 


Total. 


Month. 


Is 


10 
9 
9 
9 
9 
7 
13 
12 
5 
4 

I 

8 


&! 


296.02 


161.00 
237.65 


25.89 
720.56 


55 


4.754.33 
4,183.33 
3,136.27 
2,777.98 
3, 496.  48 
2,829.04 
4, 112. 29 
3. 687.  71 
2,574.60 
2,328.79 
3, 198.  41 
4,  309. 16 

41.  390. 39 


u  m 
?!5 


906 

181 
152 
123 
170 
134 
d03 
22t 
124 
103 
139 
907 

1.963 
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Abttrad  of  tonnage^  ^c,  of  vessels  which  have  entered  at  the  port  of  Brazos  Santiago^  Texas, 

in  the  year  ending  December  31, 1870. 


January  . 
Febrnary 
Harch... 

April 

Ifa 


ay 

June 

July 

Anguat  — 

September 

October... 

Korember 

December., 


Total. 


Month. 


a 
'A 


8 
9 
8 
H 
8 
9 
5 
8 
9 
4 
6 
4 


S 

r 


101.00 


9&60 
71.64 


101.00 


373.24 


5 


4,595.33 
4,637.81 

4. 910. 17 
4,265.45 
3, 799. 08 

2. 731. 18 
2.486.27 
3,294.97 
3,  481. 06 

S26.00 
2,954.00 
2,140.00 


39,804.31 


til 
o 


^1 


212 

167 

174 

144 

124 

116 

85 

129 

148 

38 

94 

10 


1, 


B   2. 

Custom-House,  Brotonsvilley  Texas,  April  13, 1871. 

Sir  :  In  response  to  your  request  for  statistics  as  to  the  quantity  and  description  of 
merchandise  passing  through  the  port  of  Bfazos  de  Santiago  during  the  year  18^, 
1870,  I  have  to  state  that  the  imports  amount  to  the  sum  of  $1,6^,663;  that  tiie 
exports  amount  to  the  sum  of  $2,624,794 ;  total,  $4,293,457;  and  consist  of  the  follow- 
ing principal  articles :  Hides,  wool,  goat-skins,  coffee,  sugar,  cigars,  cocoa,  dry-goods, 
machinery,  tobacco,  wines,  liquors,  &c.  It  will  be  a  work  of  considerable  magnitade 
to  furnish  the  actual  quantities  and  values  of  each  specific  article,  and  with  the  pres- 
ent force  in  this  office  it  will  be  impracticable  for  me  to  make  a  full  and  complete 
report  at  once.  Should  it  he  deemed  necessary  for  your  purposes,  however,  I  can  give 
you  such  a  report,  but  must  take  time  for  it,  as  I  cannot  omit  my  regular  reports  and 
returns  to  the  Department.  I  attempted  to  give  you  a  full  rei>ort,  but  found  that  it 
would  require  so  nmch  labor  and  time  that  I  deemed  it  best  to  give  you  the  total  ysA- 
ues  now,  hoping  that  it  may  be  sufficient  for  your  purposes. 
Yours,  &c., 

A.  M.  BARNEY,  Collector. 

HsNRY  M.  Adams, 

First  Lieutenant  Engineers^  Box  Ko.  950,  Isew  OrlcanSf  Louisiana 

The  above  amounts  do  not  include  articles  the  growth,  produce,  and  manufacture  of 
the  United  States,  but  foreign  merchandise,  or  bonded  goods. 

A.  M.  B. 


N  9. 

United  States  Engineer  Office, 

New  Orleans^  Loumana^  July  24, 1871. 

Genebai.:  In  complianco  with  instructions  dated  Office  of  the  Chief 
of  Engineers,  Washington,  D.  C,  March  16, 1871, 1  have  caused  to  be 
made  an  examination  at  Mississippi  City,  State  of  Mississippi,  for  a 
harbor  at  that  place  connecting  with  Ship  Island  Harbor.  The  report 
of  First  Lieutenant  H.  M.  Adams,  Corps  of  Engineers,  United  States 
Army,  who  conducted  the  examination,  is  submitted  herewith. 

The  report  of  Lieutenant  Adams  deals  simply  with  the  question  of 
construction  and  cost  of  a  channel  to  connect  an  artificial  harbor  at 
Mississippi  City  with  Ship  Island  Ilarbor.  No  estimate  is  considered 
necessary  for  the  construction  of  the  harbor  itself,  the  cost  of  the  con- 
nection being  considered  sufficient  to  condemn  the  project^  uot  ^^ 
impracticable,  but  as  not  warranted  by  the  intercHt^  to^  ^\]\^^;i:n^« 


Sir:  In  coinpliunirR  with  yonr  instmctionsDf  tbe  lltb  instant,  I  k 
following  report  on  the  <>iamiDBtioD  nbicli  I  have  Jitst  completed  at  H 

Hliaiwippi  City  iH  situntMl  on  MiwiBHippi  Sonuil,  iu  tbe  fM>ll»ctioD 
St.  Loiiid,  about  iiino  miles  from  the  light-house  at  Biloxi,  Hfif™*' 
miles  from  Bbip  Inland  liglit. 

It  iH  neither  H  port  of  entry  nor  ilelivery,  anil  hns  no  oommerce.  TL 
WDS  chart orcil  Kumu  yeiirM  agu,  bnt  ban  uuver  been  built.  At  prrsent 
fewhoDBeu  HCBttereil  ulonj;  t  bu  beach,  tbe  irbolc  populatiuu  beiuf;  lew  lb 
The  city  in  nithout  any  natural  Mlvant-aees  excejit  tboao  of  n  ■ununer 
There  in  no  harbor,  tbu  place  being  situated  directly  on  the  open  btar 
alnoBt  a  sttaiKbt  line  tnaa  Gay  St.  Louis  to  tbe  Kay  of  Bilosi,  Alissiw 
midwsy  between  the  tn'o  buys.  (6c«  accouipanying  cli»rt.)  Then  i: 
expect  tbst  UiseisHippi  City  will  ever  bi'^^umo  anything  nioro  thui 
TtAreat  for  tbe  citizens  of  Mobile  and  Kuw  Orleans  during  tnewann  wtii 

llie  olijcct  of  the  siirvKj-  and  examination  may  be  iuferred  from  on  n 
lature  of  the  State  of  Mlsi>is«ip]>i,  wliirli  is  appended  to  this  report,  uid  ■ 

Ship  iHlond  Harbor  iHsitustodJuHt  opposite  Mississippi  City,  anddiMu 
It  is  proiKwed  in  the  sixth  spctiou  of  the  act  roferrea  to  to  connect  Uti 
with  Ship  Islsuil  Harbor  by  a  shiii-canal,  starting  ttom  a  point  [pur. 
acoomponying  chart)  where  tbt<  water  is  20  foet  deep.  The  distance  to 
Mississippi  City  is  ncvou  miles.  Tbe  wntt'r  slioals  very  gradually  for  tk 
tanco,  being  only  12  fcct  deep  flvo  niilcs  from  shore,  and  8  fcet  dwpt* 

The  iMittom  consists  of  a  very  soft  blue  mud.  I  have  made  boTtof^  I* 
29  feet  below  the  surface  of  the  water,  and  bsve  ascertained  that  tbe  tiU 
same  nature  and  same  consistt'ucy  for  the  entire  depth,  t>ein((«oaofllkiti 
csn  be  pushed  down  16  feet  into  the  mud  by  the  we>f(ht  of  one  inaft.  It  h  i 
that  a  channel  excavated  thrungh  this  material  will  remain  open.  nM  i 
possible  to,  excavate  it  without  first  ini'losiug  it  on  both  aides  byn>'' 

The  oniotitit  of  c:ccavation  necessary  to  open  a  channel  200  fret  wide  isdJ 
(as  pmpuBi^d  by  the  harbor  company,)  to  within  one  mile  of  the  •*"•" 
l,.'i9l,43t  cubic  yards.  At  :iO  cents  p<ii  cubic  yard,  this  would  cost  tdA 
cost  of  protectln);  such  a  canal  on  both  sideefor  a  distance  of  six  miksv* 
'  mous.  The  cheapest  kind  of  pier,  which  will  at  the  same  time  have  nSn 
to  resist  tbe  action  of  the  waves  at  this  lucality,  is  a  crib-work  GIM ' 
Thecribsmay  be  built  of  palmetto  logs  oi  of  (he  cabbage  tree,  thxektiijj 
withstand  the  action  of  the  Hhip-worms,  wbiob  are  very  deatnuttni** 
Yellow  pine  would  be  the  cheapest,  hot  it  conlil  not  lart  uon  thntM! 
tbe  palmetto  will  stand  tiflccu  or  twenty  years.    The  mean  daftk*'.^ 
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KSTIMATK. 

For  oDe  crib  25  feet  loua : 

104  palmetto  lof^,  25  feet  lonff,  at  20  cent^  x>er  runniug  foot ^520  00 

11  yellow-pine  logs,  12  inches  by  25  feet,  at  10  oouts  per  running  foot . .  27  50 
492  pounds  bolts,  at  8f  cents 41  82 

12  daysMabor,  at  ^  50 30  00 

11,638  cubic  feet  stone  filling  in  position,  at  28  cents 3, 258  64 

Cost  of  crib,  25  feet  long,  in  position,  filled 3, 877  96 


Twelve  miles  of  crib-work  will  cost $9, 888, 301 

Add  cost  of  excavating 477,429  30 

Total  cost  of  canal : 10,305.731  12 


This  sum  represents  only  the  cost  of  constructing  a  canal  200  feet  wide  and  20  fset 
deep  at  mean  low  water  ht>m  Ship  Island  Harbor  to  within  one  mile  of  Mississippi 
City,  as  proposed  by  the  harbor  company.  There  is  no  harbor  at  Mississippi  City,  and 
no  doraole  material  with  which  to  construct  an  artificial  harbor.  The  commeVM 
of  this  Tillage  does  not  demand  any  increased  facilities,  and  I  can  see  no  reason  fx 
reoommending  any  attempt  by  the  General  Government  to  make  a  sea-port  at  this 
point. 

Very  respectfully,  your  obe<lient  servant, 

H.  M.  ADAMS, 
First  Lieutenant  Engineen, 
Captain  C.  W.  Howell, 
^  United  States  Engineers. 


A. 

LAW8  OF  THE  8TATB  OK  MIS8LSSIPPI,   PUBLLSIIKO  UY  AITTIIOKITY. 
AN  ACT  to  inooiponte  the  Harriton  Harbor  Company. 

Section  I.  Beit  enticted  by  the  legislature  of  ike  State  of  Mississippi,  That  Richard  F. 
Harrison,  William  H.  Tesarden,  James  N.  Bradford,  Alexander  P.  Harrison,  John  Har- 
tigan,  and  William  R.  Pile,  and  all  others  who  may  hereafter  become  associated  witli 
them,  and  their  successors  and  assigns,  be,  and  they  are  hereby,  created  a  body-poliUo 
And  corporate,  under  the  name  and  stylo  of  the  Harrison  Harbor  Company,  and  by 
that  name  shall  have  perpetual  succession,  may  sue  and  be  sued,  plead  and  be  im- 
pleaded, in  all  courts  of  law  and  equity  in  this  St^ite;  may  have  a  common  seal,  the 
aame  to  alter  at  pleasure ;  may  make  any  and  all  by-laws,  rules  and  regulations  fbr 
the  management  of  its  business,  property,  and  efifects,.  and  for  the  transfer  of  its  stock, 
■as  to  them  may  seem  best. 

Sec.  2.  Be  it  further  enaotedj  That  the  general  purx)oses  and  objects  of  this  corpora- 
tion, the  pursuit  of  which  is  hereby  granted,  are  hereby  defined  to  be  as  follows : 

First.  To  dredge  a  ship-channel,  of  sufiiciont  capacity  to  float  the  largest  merchant 
vessels  from  the  Gulf  of  Mexico  to  the  main  shore  of  Mississippi  Sound,  in  Harrison 
County,  in  this  State,  and  to  construct  embankments,  wharves,  and  docks,  as  tho 
nucleus  of  a  marine  port  within  the  State  of  Mississipi)!. 

Second.  To  ac^ust  the  costs  and  charges  for  the  use  of  the  channel  and  wharves  on 
such  reasonable 4erms  as  to  invite  business  by  sea  and  land,  and  to  that  cud  to  fix  low 
charges  for  the  use  of  the  channel  and  wharves  as  maximum  rates,  which  will  enable 
masters  and  owners  of  vessels  to  establish  rates  of  freight  between  the  new  port  pro- 
posed to  be  founded  and  foreign  and  domestic  ports,  that  will  compete  successmUy 
with  other  ports  on  tho  Gulf  of  Mexico  for  the  growing  business  of  tlie  Northwestern 
States  and  the  world. 

Third.  To  erect  wharves  for  grain,  cotton,  province,  and  merchandise  generally ;  to 
locate  and  establiuh  yards  for  hiinber,  navnl  stores,  lime,  coal,  and  other  articles  of 
commerce:  to  sell  au<l  otherwise  dispose  of  lauds,  and  t-o  establish  one  or  more  dry- 
docks  for  facilitating  repairs  of  vessels  needing  such  occommodfitions,  cither  by  con- 
«tmcting  them  or  causing  them  to  be  constructed  within  tlio  limits  of  tlio  ])ro{>erty  of 
said  company. 

Sec.  3.  lie  U  further  cnacfedf  That  tho  said  company  shall  have  tho  right  to  purchase 
dredging  machinery,  nteamboats,  and  scows,  for* the  purpose  of  dredging  said  channel, 
and  tbe  right  to  contract  wit  hot  Iier)>urtieH  for  tho  performance  of  such  work  of  dredg- 
ing and  filling,  an  tlieir  interest  and  the  objects  of  this  charter  may  render  necessary  ; 
also,  to  own  au<l  to  ui)erate  steam-vesHels  for  towage  of  vessels  in  and  out  of  said  har- 
bor, from  any  one  place  to  another ;  also,  to  purchase  or  receive  dow^Uow^  ol  %^€c^ 
lands  on  the  present  shore  of  the  sound  as  may  be  neccssaTy  to  \wQik«^  \.\v^  <^\\\l»c^SvKStk9b 
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Tvith  tho  main  sliorc  of  the  sound,  and  hhcIi  land  in  tlio  interior  as  may  bo  needed  to 
fumiHh  timluT  and  earth  for  niutcrials  for  finin<r  up  and  protecting  and  improviuj^  tho 
lands  of  8nid  company,  and  to  sell  any  and  all  landn  so  aerjuired  ^vhen  they  may  aeem 
proper  to  do  so. 

Sec.  4.  Jie  it  fitrtlur  (uactcd,  That  tho  l)oard  of  directors  of  said  company  shall 
consiHt  of  live  inrnihcri!:,  to  ho  elr<t('d  from  ani(»n^  the  stockholders  at  the  elections  to 
be  held  in  accorclancj;  with  the  by-laws  and  rej^ulatitms  of  said  company,  to  serve  for 
one  or  more  years;  and  the  said  board  may  elect  from  amnnji;  their  nnmhcr  a  president 
or  manager,  and  a  vic«'-pnsid«;nt,  and  they  may  elect  or  appoint  a  secretary  and  treas- 
urer, port-wardens,  wharf-masters,  and  such  other  ollieers  as  may  be  necessary  for 
conducting  the  business  of  said  c(mii>any. 

Skc.  r>.  He  it  further  cnavUiU  That  tho  said  company  shall  have  the  exclusive  right 
to  reclaim  the  suhmer«:ed  or  overliow<'d  Jands  of  Mississippi  Sound  for  a  distance  of 
two  mihts  south  from  tlie  shore  of  the  present  main  land,  and  for  a  distjincc  of  ten 
miles,  more  or  less,  between  certain  se<'t  ion-lines  hereinafter  stated,  to  wit:  Beginning 
at  a  stake  on  the  shore  of  the  Mississippi  Sound  in  Harrison  County,  in  this  State,  at 
a  dividing  lino  between  section  seven  and  section  eight  in  township  eight  (8)  south 
and  range  eleven  (11)  west ;  thence  running  south  to  a  point  two  miles  dist^int  from 
tho  Sjiid  shore,  in  the  open  waters  of  said  sound ;  thence  in  an  east-northeasterly  direc- 
tion ten  (10)  miles,  more  or  less,  to  a  point  two  miles  distant  from  the  shore,  and  due 
south  from  the  section-line  dividing  section  thirty-five  (1^5)  from  section  thirty-six,  in 
township  seven  south,  and  range  ten  (10)  west ;  thence  due  north  from  said  point,  two 
miles  to  the  said  dividing  line  at  its  intei'section  with  the  line  dividing  the  public 
land  from  the  lands  of  private  land-owners  on  said  beach ;  thence  in  a  west-south- 
westerly direction  on  the  line  of  the  several  owners  of  land  on  said  be^ach  to*  the  ]dace 
of  beginning;  and  bounded  on  the  north  by  the  lands  of  the  said  pn)perty  owners ; 
and  on  the  east,  south,  and  west  by  the  waters  of  the  sound.  And  the  said  company 
shall  have  the  exclusive  right,  (in  consideration  of  the  beneiits  to  accrue  to  the  Stat* 
at  large  from  tho  establishment  of  a  seaport  on  her  shores,)  at  any  time  within  three 
years  from  the  passage  of  this  act,  to  jiurchase  from  the  State  of  Mississippi  the  said 
submerged  lands,  and  the  h^gislature  of  the  State  of  Mississipjii  do  hereby  grant,  bar- 
gain, and  sell  to  the  said  company  all  tho  submerged  lands  embraced  in  tlie  above-de- 
scribed limits,  at  ten  cents  ]>er  acre,  the  proceeds  of  which  shall  be  paid  into  the  State 
treasury  for  tlie  credit  of  the  school  fund;  and  the  governor  of  this  St^te  shall  issue 
to  the  said  com])any  a  complete  and  full  title,  in  fee-simple,  for  said  lands,  on  tho  pay- 
ment of  thcj  price  thereof  into  the  treasury. 

Sec.  C.  i>e  it  further  enacted,  That  the  said  company  shall  cause  to  bo  excavated 
from  the  deep-water  basin  lying  north  fi"om  the  West  Pass  of  Ship  Island  to  a  point  or 
points  to  bo  selected  by  the  directors  or  other  officers  of  the  company,  not  more  than 
two  miles  distant  from  the  main  shore  of  Mississippi  Sound,  in  Harrison  County,  a  ship- 
canal  or  channel,  not  less  than  two  hundred  (*200)  feet  in  width,  nor  less  than  twenty 
(20)  feet  in  de])th,  to  extend  from  the  deep-water  basin  north  of  Ship  Island  Pass  to 
the  point  or  ])oints  near  the  main  shore,  as  stated  above  ;  and  shall,  after  the  comple- 
tion of  said  channel,  cause  it  to  be  kept  open  for  all  vessels  of  burden  which  shall  not 
draw  over  twenty  feet  of  water.  They  shall  build  or  cause  to  be  built  or  constrnctod 
within  tho  limits  embraced  in  section  5  of  this  act,  embankments  of  earth,  which, 
when  c(»mpleted,  shall  not  be  less  than  seven  (7)  feet  above  the  level  of  onlinary  tide- 
water, and  they  may  cause  such  embankments  of  laud  to  bo  laid  off  in  streets  and 
squares,  and  in  docks,  wharves  and  slips,  on  such  plan  and  in  such  manner  as  may  to 
them  seem  best ;  they  may  also  construct  bridges  of  stone,  bricks,  or  lumber,  to  connect 
the  reclaimed  land  with  the  ])res(>nt  shore  of  the  sound,  and  to  connect  one  part  of  the 
reclaimed  land  with  another  part  thereof,  in  all  cases -where  it  may  }tb  necessary  to  do 
so ;  and  they  may  sell  or  rent  their  lands  for  purposes  of  business  or  residence  as  to 
them  may  seem  jjroper,  and  for  the  interest  of  the  eai^l  company.  They  shall  cause  to 
be  constructed  wharves  or  docks  for  the  convenience  of  vessels  trading  to  their  harbor, 
and  may  collect  from  all  vessels  drawing  more  than  ten  (10)  feet  of  water,  a  channel 
and  harbor  fee  for  the  use  of  said  channel  and  harbor,  not  exceeding  twenty-five  (25) 
cents  per  ton,  custom-house  measurement,  for  each  voyage,  and  from  all  vessels  lying 
at  their  wharves  they  may  collect  a  wharfage  fee  of  not  more  than  ten  (10)  cents  per 
ton,  custom-house  measurement,  for  each  voyage  or  trip  of  such  vessels,  and  they  shall 
have  the  right  to  commute  by  the  month  or  year  with  masters  and  owners  of  any  ves- 
sels, or  line  of  vessels,  or  packets,  for  such  wharfage.  And  any  vessel  that  is  liable  for 
channel  and  harbor  fees,  or  for  w  harfage,  under  the  provisions  of  this  act,  whose  cap- 
tain, owner  or  agent  neglects  or  refuses  to  jjay  tho  same,  shall  be  liable  to  be  sued  for 
the  amount  of  such  fees  ami  wharfage,  together  with  thecosts  of  suit,  before  any  court 
of  competent  jurisdiction,  at  any  tiiue  within  three  yeai-s  after  such  fees  or  wharfage 
sliall  become  due.  And  no  person  shall  have  tho  right  to  obstruct  or  encumber  the 
wharves  or  streets  by  allowing  gocnls  or  merchandise  to  remain  thereon  an  unreasona- 
ble length  of  time;  and  any  person  or  ])orsons  so  oilending  against  the  provisions  of 
thi8  act  way  he  sued  by  the  sjiid  harbor  company ;  and  said  company  may  leeoxer 
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fiiich  fine  or  fines  as  they  may,  by  their  by-laws,  ileclaro  to  bo  taxable  on  such  obstruc- 
tion or  cncuuibrancc. 

Sec.  7.  Be  it  further  enacted,  That  the  said  company  ^hall  commonco  the  work  of 
dredcing  said  channel  within  three  (3)  years  from  the  jiassa^e  of  this  act,  and  shall 
complete  so  mnch  of  the  work  within  the  next  five  (5)  years  after  the  first  three  years 
as  shall  afford  navigation  the  entire  length  of  the  said  channel,  from  the  West  Pass  of 
Ship  Island  to  the  wharves  of  said  conijjany,  for  vessels  drawing  twenty  feet  of  water. 

Skc.  H.  Be  it  further  enacted,  That  tlie  said  company  may  construct  a  breakwater  of 
earth,  stone,  brick,  or  timl)er,  or  any  other  material,  for  the  protection  of  their  property, 
and  of  vessels  lying  within  the  banks,  or  outside  of  the  banks,  from  tha  effects  of  storms 
and  gales ;  and  the  line  of  said  breakwater  may  be  at  such  distance  from  the  wharves 
and  docks  of  said  company  as  they  may  determine  upon,  and  the  said  company  may 
deepen  the  waters  in  the  space  lying  between  the  breakwater  and  their  wharves  and 
docks,  for  the  purpose  of  aftonling  fiicilities  for  moving  vessels  aljout  the  harbor,  and 
to  sui^ply  the  said  company  with  materials  for  filling  up  and  reclaiming  their  lands. 

Skc.  9.  Be  it  further  enacted,  That  it  shall  not  be  lawful  for  any  person  or  persons 
wliomsoever,  except  the  said  Harrison  Harbor  Company,  to  dig  or  excavate  any  chan- 
nel within  the  limits  of  that  portion  of  Mississippi  Sound  which  forms  the  present 
harbor  or  anchorage  known  as  Ship  Island  Harbor,  or  to  construct  embankments, 
break wat-ers,  docks,  or  any  other  obstruction  ontside  or  south  of  the  tract  herein  sold 
to  said  company,  or  in  any  way  interfere  with  the  rights  aiad  privileges  of  said  com- 
pany, by  excavating  a  channel  which  shall  at  any  point  approach  the  line  of  their 
channel  as  near  as  ten  miles  on  the  east  or  west  of  said  line,  and  any  person  or  persons 
violating  their  privileges  may  be  enjoined,  and  shall  be  liable  to  the  said  company  in 
an  action  for  damages. 

Sec.  10.  Be  it  further  enacted',  That  it  shall  not  be  compulsory  upon  masters  or  owners 
of  vessels  to  employ  pilots  to  cross  the  bar  at  Ship  Island  Pass,  or  to  make  the  run  of 
the  channel,  going  in  or  out  of  the  harbor,  other  than  the  regularly-employed  navigators 
of  such  vessels,  except  so  far  as  may  be  required  to  satisfy  the  insurers  of  such  vessels 
and  their  cargoes,  or  any  law  of  Congress  relating  to  pilotage.  Nor  shall  it  be  lawful 
for  pilots,  port-wardens,  or  harbor-masters  to  demand  and  collect  fees  from  vessels 
trading  to  said  harbor,  except  for  services  actually  performed. 

Sec.  11.  Be  it  further  enacted,  That  the  said  company  is  authorized  and  empowered 
from  time  to  time  to  borrow  money,  or  to  procure  work  to  be  done  on  its  own  credit, 
for  the  purpose  of  carrying  out  the  purposes  and  objects  of  this  act  of  incorporation ; 
and  as  evidence  of  the  indebtedness  of  the  company  for  such  loans,  or  for  such  work 
done  or  ^rfonned  for  said  comjiany,  may  issue  its  corporate  bond  or  promissory  notes, 
bearing  interest  at  a  rate  not  exceeding  eight  per  cent,  per  annum,  and  to  secure  the 
payment  of  said  bonds  and  notes,  may  mortgage  its  capital  stock,  its  corporate  fran- 
chises, and  any  of  its  real  and  personal  property,  or  any  part  or  portion  of  the  same, 
and  it  may,  by  its  manager  or  other  otticei*s  or  agents,  diily  authorized  hy  its  directors, 
sell,  dis]>ose  of,  or  negotiate  such  bond  and  notes,  or  may  sell,  dispose  of,  or  negotiate 
its  capital  stock,  or  any  of  its  real  or  personal  property,  at  such  times  and  places  and 
at  such  rates  and  for  such  prices,  either  within  or  without  the  Kmits  of  this  State,  or 
in  any  European  city  or  state,  as,  in  the  judgment  of  said  company  or  its  directors, 
will  best  advance  its  interests ;  and  if  such  bonds,  notes,  and  stocks  ar«  thus  sold  at  a 
discoant,  such  sales  shall  in  all  respects  be  valid  and  bindin<^  on  this  corporation  ;  and 
such  stock,  bonds,  or  notes  shall  be  as  valid  for  the  par  value  thereof  as  if  the  same 
had  been  sold  at  par  value. 

Sec.  12.  Be  it  further  enacted,  That  the  said  company  may  construct  or  cause  to  be 
constructed  one  or  more  dry-docks  for  the  convenience  of  vessels  needing  repairs,  and 
may  collect  from  said  vessels  a  fee  or  compensation  for  the  use  of  such  dock  or  docks 
corresponding  with  the  charges  made  in  other  marine  ports  for  such  accommodation, 
and  they  may  sell  or  othen^'ise  dispose  of  such  dock  or  docks  at  such  time  as  they 
may  deem  projier,  and  parties  to  whom  they  may  sell  or  otherwise  dispose  of  such 
dock  or  docks  may  charge  and  collect  a  fee  tor  the  use  of  such  dock  or  docks,  at  such 
rates  as  may  be  approved  by  the  manager  and  directors  of  this  company. 

Sec.  13.  Be  it  further  enacted,  That  this  act  shall  take  effect  and  become  a  law  imme- 
diately after  its  ]>assage,  and  all  ar4s  or  parts  of  acts  in  conflict  herewith  are  hereby 
repealed. 

Approved  April  22,  1^71. 


N   10. 


United  States  Engineer  Ofitce, 

Xeic  Orleans,  July  21,  1871. 

General:  1  have  the  honor  to  transmit  herewith  a  re\>ort  t'ruiu  Elt€»t 
Liententant  E.  A.  Woodruff,  Corps  of  Engiueei^  \3\\\1^(3l  'fet^Vv^'^  KrcK^ 
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relative  to  the  improvement  of  navigation  of  the  Tchefiincte  and  Tangi- 
pahoa Rivers,  in  the  State  of  Louisiana. 

Verv  respectfully,  your  obedient  servant, 

C.  W.  HOWELL, 
.  Captain  ofJSn^neerSj  U.  8.  A. 

Brigadier  General  A.  A.  HuMrHREYg, 

Chief  of  Engineers^  U.  S.  J..,  Washingtonj  IK  C. 


Ukited  States  Enginekk  Office^ 

Xew  Orlean»f  Louiiiana,  July  12, 1871. 

Sir  :  I  bavo  the  honor  to  report  that  I  have  completed  the  sarvey  of  the  Tchefumote 
and  TaDffipahoa  Rivers,  in  accordance  with  your  instmctions  and  order,  dated  April  20, 
1871,  and  to  snbmit  the  foUowing  reports  thereupon,  with  maps  of  each  river  at  fiff  as 
surveyed. 

The  surveys  being  made  with  a  view  to  determine  the  necessity  or  feasibility  of  im- 
provements in  the  navigation  of  these  rivers,  are  not  extended  above  the  head  of  navi- 
gation of  each,  viE :  Covington,  on  the  navigable  branch  of  the  Tchefuncte ;  and  Welli' 
Ferry,  on  the  Tangipahoa ;  but  a  reconnai^nc«  of  the  latter  river  was  carried  to  the 
mouth  of  the  Tchappapeba,  ten  miles  above  Wells'  Ferry. 

TCHEI'IJNCTE  RI\TCR. 

■ 

This  river  empties  into  Lake  Pontchartrain,  near  its  moat  northern  limit,  and  was, 
befiire  the  war,  navigable  as  far  as  Covington,  on  Bogne  Falaya,  a  navigable  braaoh, 
Joining  the  main  river  eleven  and  a  half  miles  from  its  mouth. 

The  main  river  is  not  navigable  above  the  junction  of  Bogue  Falaya ;  its  rapid 
current  and  tortuous  course  admitting  only  the  smallest  class  of  schooners  and  wood- 
barges,  and  these  only  for  about  three  miles. 

The  entrance  of  the  river  from  Lake  Pontchartrain  is  good,  requiring  no  improve- 
ment to  admit  any  class  of  vessels  likely  to  be  needed  for  itn  commerce ;  5^  feet  is  the 
minimum  depth  on  the  bar  in  front  of  the  mouth,  and  at  this  season,  owing  to  the 
crevasse  on  the  Mississippi,  and  consequent  high  water  on  the  lake,  not  less  than  6^ 
has  been  found.  Ascending  the  river,  a  broad  and  deep  channel  is  found  from  the 
mouth  to  '^The  Old  Landing,''  a  distance  of  twelve  and  one-fourth  miles.  Up  to  this 
point,  which  is  two  miles  from  Covington,  in  a  direct  line,  three  miles  by  river,  no 
important  obstruction  exi8t«.  The  side-wheel  low-pressure  steamer  Camelia,  180 
feet  long,  drawing  5^  feet,  and  with  wheels  connected,  makes  the  trip  to  '^Tbe  Old 
Landing"  twice  a  week  ^  making  all  the  bends  at  full  speed  either  ascending  or  descend- 
ing. Tne  necessity  for  improvement,  therefore,  exists  only  between  The  Old  Tending 
and  Covington.  Schooners  still  ascend  to  Covington,  but  this  part  of  the  river  is  closed 
to  steamers  of  the  class  which  ply  on  Lake  Pontchartrain. 

The  obstructions  are  principally  sunken  steamers  and  shoals,  with  a  few  snags  and 
leaning  trees.  Only  two  of  the  sunken  steamers  are  any  obstruction  to  navigation. 
These  arc  the  Oregon  and  the  Bienville,  the  former  two  miles,  and  the  latter  one  mile 
below  Covington,  by  river.  The  Oregon  was  a  side-wheel  boat  of  700  tons,  formerly  a 
maU-boat  between  New  Orleans  and  Mobile.  The  Bienville  was  a  confederate  gun- 
boat, built  in  Bayou  St.  John,  and  both  were  burnt  to  prevent  their  falling  into  the 
hancls  of  the  United  States.  Both  are  about  200  feet  in  length,  and  so  covered  with 
sand  that  their  removal  will  be  difficult.  The  Bienville  lies  close  to  one  side  of  the 
channel,  above  a  sharj)  bend  in  the  river.  The  channel  opposite  the  wreck  is  deep,  but 
so  narrow  that  a  steamer  would  be  in  danger  of  striking  the  iron  part  of  the  wreck, 
some  of  which  m  above  or  near  the  surface  of  the  water.  The  Oregon  lies  across  the 
channel,  leaving  a  pussage  only  large  enough  for  schooners.  To  open  a  channel  for  the 
steamboats  would  require  tho  removal  of  about  half  of  this  wreck.  For  about  600  feet 
below  the  wharf  at  Covington  the  channel  is  narrow  and  shoal.  To  remove  enough 
of  this  shoal  to  allow  steamers  to  go  to  the  wharf  at  all  times  would  require  about 
10,000  cubic  yards  of  dredging.  Grant's  I,.anding  in  only  half  a  mile  from  Covington 
by  road,  and  one  and  one-sixth  by  river.  To  reach  Grant's  Landing,  by  steamer,  would 
only  require  the  removal  of  tho  Oregon. 

The  estimate  of  tho  cost  of  making  this  river  navigable  to  Covington  is  as  follows: 

Removal  of  tho  Ore;i:ou,  (opening  the  river  to  Grant's  Landing)  $6,000  00 

Removal  of  tho  Bienville 2,000  00 

Removal  of  shoals,  dredging  10,000  cubic  yards,  at  50  cents  per  cubic  yanl.     5,000  00 
Cutting  down  trees  and  removing  snags 1,000  00 

14,000  00 
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CoDtiogeucies,  20  per  cent $2,800  00 

Total : 16,800  00 


The  estimate  for  removing  the  wrecks  is  based  upon  the  actual  cost  of  removing  the 
boat  Cotton  from  Bayon  Tdche.  For  the  first  wreck  certain  expenses  must  be  incurred 
in  the  purchase  of  machinery,  which  can  be  used  for  subsequent  work. 

The  ezpediencv  of  any  improvement  of  this  river  may  well  be  questioned.  Freshets 
<caase  considerable  change  near  Covington,  and  these  changes  are  assisted  by  the  ex- 
cavations of  the  banks  for  sand,  to  transport  to  New  Orleans.  The  total  result  of  the 
dedred  improvement  would  be  to  allow  steamboats  to  go  to  Covington,  (where 
■diooners  already  go,)  instead  of  stopping  two  miles  and  a  half  from  the  Tillage. 
Covin|^n  contauisless  than  a  thousand  inhabitants,  and  produces  bricks,  and  a  small 
•quantity  of  lumber.  Cotton,  to  the  amount  of  about  twenty-five  hundred  bales  per 
anAum,  was  shipped  at,  this  place  before  the  building  of  the  Jackson  Bailroad.  The 
jonount  shipped  at  present  is  insignificant,  but  would  probably  be  increased  at  the  ex- 
pense of  the  fireight  business  ou  the  Jackson  Railroad  and  Pearl  River  if  ^  daily  line 
of  boats  was  established. 

The  following  is  a  table  of  the  arrivals  at  New  Orleans  from  Tchefnncte  River,  with 
kind  and  amount  of  produce  received  from  the  same,  during  the  year  ending  July  Ist, 
1871.  No  accurate  estimate  of  the  exports  from  New  Orleans  to  the  TcheAincte  can 
be  made,  but  the  amount  is  probably  less  than  the  value  of  the  produce  of  the  river : 

Total  number  of  arrivals  from  Tchefuncte 710 

lAimber,  feet 2,928,000 

Wood,  cords 5,302 

.Sand,  barrels 201,000 

Bricks 1,400,000 

Charcoal,  barrels 43,890 

Tar,  barrels 709 

Staves 242,000 

Shingles 420,000 

Cross-ties 700 


TANGIPAHOA  RIVER. 

This  river  empties  into  Lake  Pontchartraiu  on  the  north  side,  about  nine  miles  west 
•of  the  Tchefuncte,  and  three  miles  from  Pass  Manchac.  There  is  no  town  or  village 
-on  the  whole  of  its  navigable  portion,  which  extends  to  Wells's  Ferry,  sixteen  miles 
from  the  mouth  by  river,  but  only  about  seven  miles  in  a  direct  line. 

The  lower  ten  miles  of  this  river  winds  through  an  Impassable  cypress  and  gum 
>>flwamp,  valuable  only  for  the  timber  which  it  produces.  The  six  miles  above  the 
swamp  (reaching  to  Wells's  Ferry,)  passes  through  a  swamp  bottom  from  one  to  five 
miles  wide,  bordered  by  pine  barrens.  The  current  is  much  more  rapid  than  that  of 
the  Tchefuncte,  and  except  at  the  season  of  lowest  water,  is  so  strong  that  even  small 
.schooners  and  wood  barges  have  difficulty  in  ascending  as  far  as  Lee's  Landing,  the  end 
of  the  first  ten  miles.  Between  Lee's  Landing  and  Wells's  Ferry  the  current  increases 
rapidly,  and  at  present,  owing  to  shoals,  rapid  current,  snags,  fallen  trees,  and  sharp 
bcoids,  no  attempt  is  made  to  take  any  craft  above  Collins's  Ferry,  fourteen  miles  tcoui 
the  mouth.  The  map,  herewith  submitted,  shows  the  very  crooked  course  of  the  river. 
Its  winding  is  advantageous  for  two  reasons :  First,  in  checking  the  velocity  of  the 
■current,  which,  if  the  river  were  straight,  would  be  too  strong  for  any  vessel  to  stem ; 
second,  in  opening  a  larger  region  of  the  swamp  for  the  export  of  wood  and  timber. 
The  obstructions  m  the  river  between  the  month  and  Wells's  Ferry  are  snags,  leaning 
or  fallen  trees,  and  shoals.  There  are  no  shoals,  however,  which  will  prevent  the  pass- 
age of  vessels  which  can  cross  the  bar  at  the  mouth,  except  two,  within  two  miles  of 
Wells's  Ferry ;  and  thene  arc  caused  by  sunken  logs  or  fallen  trees,  which  a  snag-boat 
could  remove.  Were  the  snags  and  fallen  trees  removed  as  far  as  Wells's  Ferry,  a  small 
steamboat,  drawing  four  and  one-half  or  five  feet,  might  be  built  to  run  to  that  place. 
Larg[0  quantities  ot  cypress  and  pine  timber  are  rafted  from  the  upper  part  of  the  river 
and  its  principal  tributary,  the  Tchappapela. 

The  value  of  this  region  for  the  supply  of  fuel  ft)r  New  Orleans  is  very  great ;  and 
for  raisins,  fniit,  and  vegetables  for  the  same  market,  the  soil  and  climate  are  well 
adapted.  The  supply  of  brick  material  and  sand  is  inexhaustible,  and,  as  yet,  entirely 
ondevelopcil. 

During  the  i)a8t  two  years  some  emigrants  from  northern  States  have  purchased  the 
best  part  of  the  land  in  the  vicinity  of  Wells's  Ferry  and  the  Tchappapela,  and  are 
making  efiortH  to  introduce  various  manufactures  and  improved  agriculture.  Although 
■at  Wells's  Ferry  the  Jackson  and  Northern  Railroad  is  but  seven  mile«  distant^  there  \&q» 
4;ieat  desire  among  the  people  of  that  vicinity  for  such  iraprovciiLXiiiiV  ot  W^'ii  tvn^y  «i^ 
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shall  eoablc  them  to  reach  Now  Orleans  independently  of  the  railroad,  which  is  said  to 
he  oppressive  in  its  charges  on  way  freight.  Tlie  only  improvement  practicable  for 
this  river  is  the  removal  of  the  snags  and  fallen  trees,  for  which  an  estimate  is  submit- 
ted. Any  attempt  at  dredging,  or  cutting  off  the  numerous  bends,  the  latter  project 
being  a  favorite  ide^i  with  some  of  the  natives,  would  be  worse  than  useless.  The  same 
snag-boat,  or  wrecking  flat-boat,  similar  to  the  one  now  at  work  on  Bayou  Tdche,  might 
be  U8e<l  for  both  the  Tcliefunct^  and  Tangipahoa  rivoi*8. 

Between  Wells's  FciTy  and  Black  Bayou  I  counted  twenty-two  fallen  trees,  seventy- 
two  leaning  trees,  and  fourteen  snags,  which  ought  to  be  removed,  if  any  improvement 
be  undertaken. 

As  the  river  was  at  a  comparatively  high  stage  at  the  time  of  the  survey  of  this  part 
of  it,  the  number  of  fallen  trees  and  snags  should  be  increased  in  an  estimate,  probably 
doubled.  Ik'low  Black  Bayou  the  channel  needs  no  improvement,  except  in  removing 
a  few  floating  snags  and  sawyers.  The  improvement  of  the  bar  at  the  mouth  would 
be  too  expensive  for  consideration.  At  i)resent  vessels  drawiijg  five  and  one-half  feet 
can  enter  the  river,  and  at  a  low  stage  of  the  water  in  the  lake,  four  feet  on  the  bar  is 
said  to  bo  generally  found. 

Estimate  of  cost  of  removing  nnage  and  other  obstructions  in  Tangipahoa  River, 
below  Wells's  Ferry : 

Cost  of  snag-boat  with  appliances  and  outfit $2, 500  00 

Working  expenses,  four  months,  at  $500  per  month 2, 000  00 

Contingencies,  twenty  per  cent 900  00 

5, 400  00 
If  the  same  boat  and  machinery  be  used  fur  Tchefuncte  and  Tangipahoa 
Rivers,  one-half  of  the  oost,  viz 1, 250  00 

should  be  detlucted,  leaving 4, 150  00 

No  data  exists  for  giving  information  as  to  the  amount  of  merchandise  sent  to  the 
Tangipahoa  River,  but  the  following  is  a  statement  of  the  arrivals  and  exports  from 
the  river  to  New  Orleans  : 

Number  of  arrivals,  year  ending  Jnly  1, 1871 • 169 

Wood,  cords 1 2,623 

Shells,  barrels '. , 15,330 

Cribs  of  timber 136 


> 


I  remain,  verv  respectfullv,  your  obedient  servant, 

'    '  E.  A.  WOODRUFF, 

First  LivHtenant  United  States  Engineers. 
Captain  C.  W.  Howkll, 

Cnitcd  States  Engineer Ky  Xcw  Orleans,  La. 


Nil. 


United  States  Engineer  Office, 

Xew  Orleans^  July  24, 1871. 

General  :  I  have  the  honor  to  submit  herewith  a  report  by  dTil 
assistant  GusUive  Dyes,  relative  to  the  improvement  of  the  channel  from 
the  mouth  of  Atchafjxlaya  Eiver,  State  of  Louisiana,  through  Atchafa- 
laya  Bay,  to  the  Gulf  of  Mexico. 

Privatii  enterprise  has,  for  some  time,  been  engaged  in  prosecuting 
the  work,  and  an  examination  to  determine  the  feasibility,  value,  pro- 
gress, and  cost  of  the  plan  adopted  was  considered  all  that  was  called 
for  by  my  instructions  from  the  Chief  of  Engineers. 

Mr.  Dyes  approves  the  location  given  the  channel,  now  being  exca- 
vated ;  recommends  it  as  a  work  of  considerable  value  to  commerce,  and 
gives  all  the  statistics  needed  for  an  estimate  of  its  cost,  completed,  viz: 

For  channel  100  feet  wide,  12  feet  deep $104, 800  00' 

For  channel  150  feet  wide,  12  feet  deep 122, 300  00 

For  channel  200  feet  wide,  12  feet  deep 140, 300  00 
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At  tho  close  of  the  work,  there  will  remain  on  Land,  dredges,  scows, 
and  tugs  employed,  the  original  cost  of  which  is  given  at  $G9,300. 
The  time  required  for  doing  the  work  will  be  nearly  as  follows : 

100-foot  channel ^  Working  days  of  twelve  and  one-  (  152  days 

150-foot  channel >     hours  each.    1,100  cubic  yards,  }  228  days 

200-foot  channel )     each  dredge.  (  304  days 

The  work  is  exposed  to  great  delay  from  stormy  weather,  and  it  is, 
therefore,  not  possible  to  make  more  than  the  approximate  estimate  I 
have  presented,  which  includes  a  large  percentage  for  contingencies. 

The  work  is  located  in  the  collection  district  of  Xew  Orleans,  near  the 
light-house  at  entrance  to  Atchafalaya  River. 

Very  respectfully,  vour  obedient  servant, 

C.  W.  HOWELL, 
Cai)tain  of  UngineerSj  U.  N,  A, 
Brigadier  General  A.  A.  HuMrHREYS, 

Chief  of  Engineers  J  United  StaUs  Army^  'Wasliimjton^  1).  C. 


New  Ohlkans,  Louisiana,  May  25,  1871. 

Cai»tain  :  In  comiilianco  with  your  letter  of  instructions,  dated  April  20, 1871, 1  have 
completed  a  survey  for  a  channel  through  Atchafalaya  Ba^,  A-c,  and  submit  herewith 
my  report,  accompanied  by  a  copy  of  a  chaii;  of  1858,  United  States  Coast  Survey,  on 
which  I  indicate  a  line  for  channel. 

The  present  channel  leading  from  tho  mouth  of  Atchafalaya  River  into  the  Mexican 
Gulf  through  Atchafalaya  Bay,  now  open  to  navigation  for  vessels  drawing  12  feet  or 
leas,  is  ver>'  crooke<l,  and  subjected  to  sudden  changes,  which  imperil  navigation,  and 
thereby  destroy,  to  a  great  extent,  commercial  interests,  which  otherwise  have  a 
fair  prospect  of  becoming  rapidly  and  successfully  developed.  The  data  arrived  at  by 
sounding,  taking  the  chart  of  United  States  Coast  Survey  of  1858  as  a  guide,  would  suggest 
the  location  of  a  new  channel  to  connect  tho  mouth  of  tho  river  with  the  southwest 
reef-light  channel,  to  be  the  one  private  parties  are  now  engaged  in  establishing.  It  is 
tho  most  direct  one,  changing  its  compass-bearing  but  once,  from  tho  river  buoy  to  the 
light-house ;  following  a  direction  where  the  formation  of  shell-roof  and  sand-bars  pffers 
tho  least  dimensions  as  to  width  and  shoalness ;  also  assuming  a  course  which  the 
iinpetus  of  the  current  readily  accepts. 

The  work  of  dredging  this  channel,  now  in  progress,  is  carried  on  by  three  dredge- 
boats,  built  in  accordance  with  the  Osgood  patent ;  one  of  them  was  brought  here  from 
New  York,  serving  as  a  model,  after  which  the  other  two  were  constmcte(i.  The  model 
and  one  of  the  other  two  have  a  length  of  70  feet,  by  27  feet  beam  ;  the  third  one  is  80 
by  30  feet,  all  drawing  3^  feet  water.  Without  being  moved,  these  dredges  are  capable 
of  excavating  the  width  of  their  beam,  and  10  feet  headway,  and  50  feet  width  of 
channel,  without  moving  st^m-anchors.  For  exposed  work,  similar  to  this  in  Atcha- 
fiEdaya  Bay,  27  by  70  is  more  easily  handled  and  therefore  preferable.  The  scoop  at- 
tached to  a  dipper  of  45  feet  length  has  a  front  depth  of  6  feet,  rear  depth  3  feet,  and 
3  feet  8  inches  by  4  feet  bottom,  with  a  raising  capacity  of  2  cubic  yards ;  the  length  of 
the  dipper  admits  of  excavating  a  depth  of  22  feet ;  runs  over  a  cog-wheel  to  guide  its 
depth,  and  a  round  table  to  determine  its  direction ;  the  scoop  is  attached  to  the  crane 
by  a  -Jrinch  chain ;  the  machinery  is  Philadeljjhia  make,  and  its  power  8-inch  chain  by 
14-inch  stroke.  In  fair  weather,  forty-four  revolutions  per  hour  is  a  good  average  for 
twenty-fonr  hours,  while  tho  best  working  I  observed  in  a  calm  day  was  ono  revolution 
in  fifty  seconds  or  seventy-two  per  hour,  equal  to  144  cubic  yards.  To  remove  the  dirt 
so  dreidged,  each  dredge-boat  has  two  dump-scows  of  a  capacity  of  80  cubic  yards, 
draw'ing,  loaded,  6  feet  water,  which  are  emptied  by  means  of  a  tug,  400  yards  north  of 
channel  at  respective  points,  indicated  by  stakes.  In  fair  weather,  two  dredge-boats 
employ  the  time  of  one  tug,  but  as  the  heavy  weather  during  winter  and  spring  months 
requires  almost  constant  repairing  of  machinery,  one  tug  answered  the  purpose ;  this 
tug-boat  has  3  feet  draught  forward  by  5^  feet  aft ;  tubular  boiler,  and  twelve  inches 
sqoaro  cylinder. 

In  Bumming  up  the  force  employed  in  carrying  on  this  work : 

One  steamship  for  superintendent  and  transportation  of  supplies. 

Ono  tug  to  dump-Rcows $7, 500  00 

Three  dredges,  at  $15,000 \^,<^^  m 

Six  scows,  at  $2,500 ^ \^,K5S»i  ^ 


^ 
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One  boarding-flat $1,500  00 

Three  yawls 300  00 

09.300  00 

The  quantity  of  coal  consumed  during  twenty-four  hours  is  as  follows : 

Superintendent's  boat,  pounds 1,500 

Tng-boaty  pounds 1,500 

Three  dredges,  pounds 0,600 

13,600 
At  |7  per  ton $44  10 

The  assistants  on  each  dredge  for  night  and  day  watch : 

Pw  month. 

Two  engineers,  at  $125 $250  00 

Two  firemen,  at  $60 120  00 

Two  dipper-tenders,  at  $60 120  00 

Two  deck-hands,  at  $40 80  00 

Four  scow-men.  at  $40 160  00 

Two  cooks,  at  $40 80  00 

810  00 

Crew  of  tug  ]>or  month : 

Two  engineers,  at  $100 $200  00 

TwopUot8,at  $75 150  00 

Two  firemen,  at  $50 100  00 

Finland  secondmate,  at  $100  and $75,  respectively 175  00 

Biz  deck-hands,  at  $40 240  00 

One  cook,  at  $40 * 40  00 

Two  blacksmiths,  at  $75 150  00 

Two  carpenters,  at  $75 150  00 

1,205  00 
Thirty-three  men,  cost  of  board,  at  65  cents  per  day,  per  month 643  50 

Estimating  day  and  night  equal  to  20  working  hours,  an  actual  average  during  the 
winter  and  spring  only  gave  1*2^  hours. 

12i  honrs=88  cubic  yards 1,100  cubic  yaids. 

Or,  3  dredges 3,300  cubic  yiurda. 

Current  expense,  3,300  cubic  yards $186  61| 

To  this  the  running  of  superintendent's  boat  and  crew  hiM  to  be  added,  the  expense 
of  breakage,  wear  and  tear,  and  interest  on  capital  invested. 

The  following  the  officer  in  aharge  of  the  dredging-fleet  permitted  me  to  abstract 
from  his  log : 

October, — 19  days*  work  and  18  nights ;  3  days*  repair,  dredge  1 ;  5  days  Sunday ;  4  days 
bad  weather. 

January. — 16^  days*  work  and  15  nights ;  8  days*  repair  and  nights ;  2f  days  bad 
weather ;  4  days  Sunday. 

March, — 20}  days*  work  and  17  nights ;  2^  days*  repairs ;  3f  days  bad  weather ;  4  days 
Sunday. 

The  entire  distance  of  the  channel  to  bo  excavated  is  24,787  feet,  of  which  1,200  feet 
through  oyster  re<^f,  (a,)  8,437  feet  through  sand-bar,  (6,)  have  been  accomplished  lor  a 
depth  of  12  feet. 

Entire  quantity  to  be  removed 502,166  cubic  yards* 

Quantity  removed  April  28 195,238  cubic  yards 

This  channel  so  excavated  is  only  100  feet  wide,  and  to  obtain  a  channel  of  a  width 
of  150  feet,  the  quantity  to  be  removed  would  be  equal  to  753,249  cubic  yards. 

The  channel,  in  its  jirescut  width,  would  reciuire  constant  repair,  as  the  banks  axo  all 
the  time  more  or  le^  caving ;  having  a  width  of  150  feet,  the  increased  Tolame  of 
water  constantly  washing  through  would  materially  ameliorate  this,  and  it  is  my 
opinion  that  a  width  of  200  feet  would  require  no  repairs  whatever,  as  (refeiriiiff  to 
above  statement)  tlte  impetus  of  current  naturally  accepts  the  proscribed  diiee&D, 
SDd  with  this  volume  would  entirely  maintain  its  dimensions.    Point  aa  Per  Shell 
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Baef  protecto  this  channel  from  washing  sand  during  southeast  gales,  and  no  stmotures 
of  any  kind  would  further  secure  its  perinanenoy. 

The  following  is  a  list  of  exports  and  imports,  obtained  through  the  custom-house 
ofBcer  in  charge  of  the  district ;  the  commercial  interests  influenced  by  existing  flBMcili- 
ties,  as  Brashear  City  for  a  port,  are  daily  increasing,  and  it  is  the  opinion  of  business 
men  generally  that  the  harbor  and  channel  improvemonts  now  in  operation  will  en- 
hance the  value  of  commerce  for  this  section  300  per  cent.,  which  is  i)robably  an  over- 
estimated  opinion. 


IMPORTS. 


Pork barrels.      4 

Flour do..     35 

Whisky do..      2 

Potatoes 3 

Bacon cask.      2 

Corned  beef 2 

Oats  and  com bags.    20 

Beeves 108 

Cotton bales.    20 

Dry  hides 104 

Wet  hides 200 

Tallow barrels.      0 


,800 
,000 
,500 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 


Wool bags.  25,000 

Pecans 2,500 

Tongues 2,500 

Horses 5,000 

Mules 1,500 

Calves '. 10,000 

Sheep 10,000 

Hogs .  ..  25,000 

Sheep skins.  90, 000 

Goat do..  10,000 

Wild do..  15,000 


EXrOKTS. 


lioDsboadA . 

MoImmw rbATrels 

Cotton bales. 


1»6d. 


8,300 
10,000 
1U.000 


1870. 


39,750 
M,000 
30,000 


Very  respectfully,  your  obedient  servant, 


Captain  C.  W.  Howkll, 

CorpB  of  Engineerny  U.  S.  A.,  New  Orlcauftf  La. 


GUSTAVE  DYES, 

Civil  Engineer 


N12. 


.  United  States  Engineer  Office, 

Netc  Orleans^  Loumanaj  July  30,  1871. 

General  :  Having  completed  an  examination  of  Calcasieu  Pass,  State 
of  Louisiana,  in  accordance  vfith  your  instructions,  dated  Washington, 
D.  C,  March  15, 1871, 1  have  the  honor  to  submit  the  following  report 
of  it«  condition  and  commerce,  and  a  project  for  improvement. 

Calcasieu  Pass  connects  Calcasieu  Lake  with  the  Gulf  of  Mexico,  and 
is  the  outlet  for  the  commerce  of  a  considerable  portion  of  Southwestern 
Louisiana. 

Its  entrance  from  the  Gulf  is  practicable  at  all  stages  of  the  tides,  for 
vessels  drawing  5  feet  or  less,  and  does  not  require  imxuovement.  Its 
entrance  from  the  lake  is  through  the  easternmost  of  two  Inanches,  and 
is  closed  at  low  tides  to  all  vessels  drawing  more  than  throe  and  a  half 
feet,  by  a  mud  and  shell  bar,  in  length  one  and  a  half  miles. 

This  bar  is  said  to  be  the  only  obstruction  to  navigation  existing  be- 
tween the  Gulf  and  the  town  of  Lake  Charles,  a  place  of  local  imjwrt- 
ance  on  Calcasieu  River,  about  fifty  miles  from  the  Gulf  of  Mexico.  Cal- 
casieu River  is  reported  navigable,  at  a  good  stage,  to  a  i)oint  about 
sixty  miles  above  Lake  Charles. 
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Forty  schooners,  four  steamboats,  and  one  tug-boat  are  now  employed 
on  tlie  river  and  lake,  and  running  between  the  pass  and  Galveston. 
The  schooners  meaisure  from  20  to  SO  tons ;  the  steamboats,  60  tons ; 
these  vessels  draw  from  3i  to  5J  feet,  loaded. 

Lumber  is  the  piincipal  ex])ort,  and,  in  its  preparation  for  market,  gives 
steady  employment  to  15  steam  saw-mills,  12  of  which  average  a  total 
of  120,000  feet  per  day,  all  of  which  goes  to  supply  the  demand  from 
Texas.  The  greater  part  of  this  lumber  has  to  be  unloaded  at  the  bar, 
rafted  across,  and  then  reloaded,  an  operation  which  involves  much 
delay  and  expense.  There  are  six  ship-yards  engaged  in  building  small 
vessels  suited  to  this  trade. 

Recently  a  company  has  been  organized  to  develop  the  sulphur  mines 
a  short  distance  west  of  Lake  Charles.  Should  the  enterprise  succeed, 
Calcasieu  Pass  will  be  the  outlet  for  the  product  of  these  mines. 

With  this  showing  of  the  amount  of  commerce  to  be  benefited,  I  think 
it  proper  to  recommend  a  small  appropriation  for  improving  the  bar  at 
the  head  of  the  pass,  so  as  to  give  a  navigable  crossing  5  feet  deep  at 
mean  low  tide. 

The  excavation  of  about  30,000  cubic  yards  will  give  such  a  channel, 
80  feet  wide  and  1 J  miles  long,  in  a  direct  line,  and  for  this  I  have  esti- 
mated. 

It  is  the  opinion  of  my  civil  assistant,  who  made  the  examination,  that 
a  channel  excavated,  with  the  excavated  material  deposited  at  the  sides, 
^vill  remain  open  for  several  years. 

The  interests  to  be  subserved  are  not  great  enough  to  warrant  the 
expense  of  a  more  permanent  work. 

Should  work  be  done  at  the  mouth  of  Sabine  River  and  the  mouth  of 
Trinity  River,  Texas,  as  I  have  recommended,  the  dredge-boat  employed 
at  those  places  can  also  be  employed  to  advantage  on  this  Calcasieu 
Bar  for  a  sufficient  time,  say  thirty  working  days,  to  make  the  channel. 
In  that  case,  I  estimate  the  expense  of  the  excavation  at  $15,000.  If  it 
should  be  necessary  to  provide  a  dredge-boat  especially  for  this  work, 
$25,000  must  be  added  to  the  estimate. 

It  is  a  matter  of  dispute  among  the  captains  of  vessels  engaged  in 
navigating  Calcasieu  Pass  as  to  the  direction  which  should  be  given  the 
channel,  to  be  most  favorable  for  its  use.  There  will  be  time  to  con- 
sider this  point  after  work  is  commenced.  Whatever  location  is 
adopted  will  make  no  material  difference  in  the  cost  of  the  work,  as  the 
length  of  excavation  will  not  be  greater  than  that  on  the  line  for  which 
I  have  estimated.  The  incomplete  manner  in  which  the  examination  of 
the  bar  was  made,  obliges  me  to  leave  the  location  of  a  channel  to  be 
made  when  the  work  is  commenced. 

The  United  States  light-house  nearest  this  work  proposed,  is  that  at 
the  entrance  to  Sabine  Pass.    There  is  a  light-house  at  the  entrance  to 
Calcasieu  Pass,  maintained  by  private  enteri>rise. 
Yery  respectfully,  your  obedient  servant, 

C.  W.  HOTYELL, 
Captain  of  Engineers^  U.  S.  A, 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  aV.  A.,  WaMngtoUy  D.  C. 
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APPENDIX  O  1. 

Annual  report  of  improvement  of  harbor  and  hay  of  Mobile^  Alabama,  for 

the  fiscal  year  ending  June  30, 1871. 

By  act  of  Congress  approved  July  11, 1870,  the  sum  of  $50,000  was 
appropriated  for  the  improvement  of  the  harbor  and  bay  of  Mobile,  Ala- 
bama, to  be  expended  under  the  direction  and  superintendence  of  the 
Secretary  of  War,  according  to  such  plans  as  should  be  by  him  first 
selected  and  approved. 

By  letter  from  the  Chief  of  Engineers,  dated  July  20,  1870,  Major  C. 
B.  Keese,  Corps  of  Engineers,  then  in  charge  of  this  oflSce,  was  direct^ 
to  submit,  at  as  early  a  day  as  practicable,  a  project  for  carrying  on  this 
improvement^  &c.  This  project,  and  an  estimate  of  its  costs,  were  sub- 
mitted to  the  Chief  of  Engineers,  in  a  letter  dated  August  5, 1870,  from 
Major  C.  B.  Beese,  and  was  as  follows : 

Ist.  To  dredge  out  Choctaw  Pass,  Dog  River  Bar,  and  the  chanDel  above  and  below 
Dog  River  Bar,  bo  as  to  give  a  channel  which  shaU  be  300  feet  wide  and  13  feet  deep 
at  mean  low  tide ;  the  location  of  said  channel  to  conform  in  the  main  to  the  route  for 
vessels,  as  laid  down  on  the  United  States  Coast  Survey  Chart  of  1856. 

2d.  To  remove  the  npper  and  lower  lines  of  obstrnctions,  consisting  of  rows  of  piles, 
driven  close  to  each  other,  and  of  sunken  hulks,  filled  with  bricks  or  other  heavy  mate- 
rial, so  as  to  make  the  openings  where  the  channel  will  pass  through  the  obstructions 
600  feet  at  the  npper  and  1,200  feet  at  the  lower  line. 

3d.  To  prosecute  the  survey  of  the  harbor,  especially  in  reference  to  determining 
more  definitely  what  are  the  obstructions  which  will  require  removal,  and  their  exact 
poeitioDs ;  and  also  to  determine,  by  souudings,  the  present  depth  of  water  down  the 
proposed  channel,  until  13  feet  of  water  at  mean  low  tide  is  reached. 

4th.  Leave  in  abeyance  and  for  future  study  the  question  of  the  propriety  of  closing 
any  of  the  outlets  of  Mobile  River,  above  Choctaw  Pass,  or  of  confining  the  current  of 
the  river  in  any  way,  with  a  view  to  producing  a  useful  effect  from  scouring. 

ESTIMATE. 

For  dredging  Choctaw  Pass,  to  give  300  feet  width  of  channel,  and  11  feet 
of  water  at  low  tide : 
110, 000  cubic  yards. 

For  dredging  Dog  River  Bar,  to  give  11  feet  of  water,  and  width  of  channel 
as  above : 
129, 000  cubic  yards. 

For  dredging,  to  <jet  13  feet  of  water  from  the  city  to  aud  across  Dog  River 
Bar,  width  of  channel  as  above : 
516,000  cubic  yards,  (exclusive  of  previous  amounts.) 

Foi;  dredging  below  Dog  River  Bar,  to  give  13  feet  of  water  through  to 
Lower  Bay.  width  of  channel  as  above : 
887,000  cubic  yards,  (exclusive  of  previous  amounts.) 


1,642,000  cubic  yards,  at  40  cents $6.'>G,800  00 


The  estimate  for  removing  obstructions  is  omitted,  as  that  work  is 
being  done  by  Mobile  County.  This  project  was  approved  by  letter 
from  Chief  of  Engineers,  dated  August  18,  1870. 

An  examination  and  survey  were  commenced  in  August,  1870,  and, 
on  the  6th  of  the  same  month,  bids  were  invited  for  dredging  the  pro- 
jected channel.  Five  bids  were  received,  and  upon  their  being  opened 
September  7, 1870,  that  of  Mr.  John  Grant,  of  Mobile,  Alabama,  being 
considered  the  most  favorable,  was  accepted,  the  terms  being  50  cento 
per  cubic  yard,  excavation  to  be  measured  by  soundings  in  the  cut. 
September  20,  1870,  Mr.  John  Grant  commenced  work  with  one  of  the 
Osgood  dredges.  On  the  22d,  Major  C.  B.  Beese  dying  of  yellow  fever, 
the  charge  of  operations  devolved,  temporarily,  on  Ca\>ta\\\  K»"^*\^^jair 
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rell,  Corps  of  Engineers,  who  was  relieved  by  Colonel  J.  H.  Simpson, 
Corps  of  Engineers,  December  12, 1870. 

On  account  of  prevalence  of  yellow  fever,  the  work  was  repeatedly 
interrupted,  and  up  to  December  1 ,  1870,  only  5,830  cubic  yards  of  ma- 
terial had  been  excavated. 

The  contractor,  aware  of  the  imx>ossibility  of  complying  with  the  terms 
of  his  contract  with  one  dredge,  built  another  one  upon  a  plan  of  his 
own,  which,  however,  proved  a  failure.  The  contract  expired  March  15, 
1871,  but  application  having  been  made  under  date  of  February  22  for 
an  extension,  which  was  approved,  forwarded,  and  granted  the  3d  of 
March,  1871,  the  time  stipulated  for  completion  of  conti*act  was  ex- 
tendi to  June  30, 1871,  and,  in  accordance  with  recommendation  firom 
this  office,  was  further  extended  to  August  31, 1871,  by  authority  con- 
tained in  letter  from  Chief  of  Engineers,  dated  June  28, 1871.  The  fol- 
lowing statement  will  show  progress  of  the  work  under  the  contract : 

Cnbic  yards. 

Amount  excavated  to  December  1, 1870 5, 839 

Amount  excavated  to  December,  1870,  and  January,  1871 10, 995 

Amount  excavated  to  February  and  March,  1871 ' 9, 433 

Amount  exjcavated  to  April  and  May,  1871 8, 626 

Amount  exciivated  to  June,  1871 3, 607 

Total  amount  excavated  to  June  30.  1871 38, 500 


Under  date  of  December  26, 1870,  a  report  was  made  by  Colonel  J. 
n.  Simpson,  Corps  of  Engineers,  recommending  a  further  appropriation 
of  $200,000  for  the  continuation  of  the  improvement. 

In  this  report  Colonel  J.  H.  Simpson  agrees  with  Major  C.  B.  lleese, 
with  regard  to  the  direction  of  the  proposed  cut,  but  proposes  a  cut  of 
200  feet  wide  through  Choctaw  Bar,  and  250  feet  through  Dog  River 
Bar,  instead  of  300  feet  in  each  case,  as  recommended  by  Mfyor  C.  B.  ' 
Reese,  and  estimates  as  follows,  for  amount  and  cost  of  excavation  from 
accurate  surveys  and  soundings  made  during  the  year: 

1st.  For  drodf^Dg  a  channel  200  feet  wide  and  11  foet  deep,  at  mean  low 
water,  through  Choctaw  Pass  Bar,  a  length  of  2,700  feet,  aTerage  depth 
of  excavation  3  feet : 
tU',  0(^0  cubic  yards. 

Through  Dog  River  Dar,  a  longth  of  18,400  feet,  average  depth  of  excava- 
tion  2^-  feet: 
'MH),  (>(U>  cubic  yards.  , 

•2(1.  For  dredging  a  channel  200  feet  wide  and  13  feet  deep,  at  mean  low  tide, 
through  Choctaw  Pass  Bar,  and  250  feet  wide  and  13  feet  deep  throngh 
Dog  River  Bar,  as  follows:  Through  Choctaw  Pitss  Bar,  a  length  of  3,!^ 
feet,  avenigo  dejjth  of  excavation  4  J  foet: 
r>0,  (Jir>  cubic  yards,  (exclusive  of  previous  amounts.) 

Through  Dog  River  Bar,  a  length  of  38,21M)  feet,  average  depth  «»f  excava- 
tion 4  feet : 
1, 111,4'^;2  <Mibic  yards,  (exclusive  of  previous  amounts.) 

1,528, 7G:{  cubic  yards,  the  cost  of  which  I  estimate?  as  follows: 

90,000  cubl<'  yards,  at  50  cents,  agreeably  to  pre^sent  contract,  under  ap})ro- 
priatiou  of  July  1 1 ,  1870 '. A45.  l)OU  (K> 

Bsuance  of  1,438,703  cubic  yards,  at  45  cents,  which  it  can  iloubtless  be 
done  for,  if  not  for  less 647,443  35 

Bat  in  order  to  obt^iin  a  clear  ])a88age  through  the  two  lines  of  obstruc- 
tions, 450  fert  of  the  upper  line,  consisting  of  three  rows  of  pile^,  would 
have  to  be  remove^l,  estiinatetl  cost 10,  fHK)  00 

Also  400  feet  of  tlic^  lower  line,  consisting  of  live  rows  of  piles,  and  sunken 

vessels,  &c.,  estinnited  at ;^5, 000  00 

Add  5  per  cent,  for  contingencies  and  engineering 36.872  17 
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Total  estimated  cost  of  making  Choctaw  Pass  cliaiiuel  200  feet  wide,  and 
Dog  River  Bar  channel  250  feet  wide,  both  to  be  13  feet  deep,  and  of 
removing  obstructions $774, 315  52 

Deduct  present  appropriation,  which  will  be  expended  before  the  termi- 
nation of  present  fiscal  year,  ending  June  30,  1871 50, 000  00 

Balance  yet  required 724, 315  52 


From  this  total  should  be  deducted  $45,000  for  removal  of  obstructions,  which  is 
being  done  by  the  board  of  harbor  commissioners,  with  funds  obtained  by  bonds 
issaed  by  Mobile  County,  under  an  act  of  the  State  legislature,  and  also  $50,000  appro- 
priated by  act  of  Congress  approved  March  3,  lb71,  leaving  actual  balance  required  at 
the  present  time,  $629,315  52. 

By  act  of  Congress  approved  March  3,  1871,  the  sum  of  $50,000  was  appropriated  for 
this  work.  Under  this  act  a  contract  has  been  awarded  to  Messrs.  8.  N.  Kimball  &  Co., 
they  being  the  lowest  bidders,  to  excavate  the  Choctaw  Pass  channel  to  a  depth  of  13 
feet  below  mean  low  tide. 

The  stipulated  price  is  39|  cents  per  cubic  yard,  measured  by  soundings  in  the  cut. 
The  necessary  papers  have  been  forwarded  to  this  firm,  executed,  and  their  return  is 
daily  expected. 

After  the  completion  of  the  improvement,  of  the  Choctaw  Pass  channel,  the  balance 
of  the  appropriation  will  be  applied  to  the  excavation  of  the  channel  through  Dog 
River  Bar,  the  contract  of  Messrs.  S.  N.  Kimball  &  Co.  embracing  this  portion  of  the 
work  also. 

An  act  of  the  legislature  of  the  State  of  Alabama,  approved  in  1869,  created  a  com- 
mi«sion  for  the  improvement  of  the  harbor  and  bay  of  Mobile,  and  directed  the  county 
commissioners  to  issue  county  bonds  to  be  applied  to  that  purpose.  The  commission 
during  the  year  has  been  duly  organized,  and  demand  has  been  made  upon  the  county 
commissioners  for  bonds  to  the  extent  of  $200,000.  This  board  has  co-operated,  and  have 
removed  the  upper  line  of  obstructions,  making  a  clear  passage-way  of  600  feet  wide. 
Thev  have  also  contracted  for  the  removal  of  the  lower  lines  of  obstructions,  and  the 
work  is  now  in  course  of  execution,  which  has  left  the  entire  appropriation  made  by 
Congress  available  for  payment  of  the  cost  of  dredging. 

A  clear  description  of  the  nature  of  the  improvement,  and  arguments  in  favor  of  the 
expediency  of  liberal  appropriations  and  rapid  prosecution  of  the  work,  is  contained 
in  the  report  of  Colonel  J.  H.  Simpson,  of  the  26th  of  December,  1870,  to  the  Chief  of 
Engineers,  and  it  is,  therefore,  not  considered  necessary'  to  reiterate. 

An  appropriation  of  $100,000  is  asked  for. 

Amount  appropriated  by  act  of  July  11,1870 ,..  $50,000  00 

Expended  during  3d  quarter,  1870,  under  the  late  Major  C.  B.  Reese 597  30 

£xpende<l  during  part  4th  quarter,  1870,  under  Captain  A.  N.  Damrell....  4, 481  74 
Expended  during  part  4th  quarter,  1870,  and  August  1,  and  2d  quar- 
ter, 1871 $15,635  72  20,714  76 

Amount  available 29,285  24 

Add  appropriation  of  3<l  March,  1871 50,000  00 

Amount  available  June  30,  1871 79,285  24 

Amount  desired  for  year  ending  .June  30, 1872 100, 000  00 


Respectful! v  submitted. 

J.  H.  SIMPSON, 
Colonel  of  EngineerHy  V.  S.  A. 


O  2. 


Amiual  report  of  examination  and  surveys  under  the  charge  of  Colonel 
J.  H.  Simpson,  Corps  of  Engineers,  for  the  fiscal  year  ending  June  30, 
1871. 

1.  Coosa  river,  Alabama. 

By  act  of  Con<>Tess  approved  July  11, 1870,  the  Seeretaiy  of  War  was 
directed  to  cause  an  exaiuiiiatioii  or  survey,  or  both,  to  lie  made  at  Coosa 
lliver,  Alabama. 

By  letter  from  otlice  of  the  Chief  of  Eng:iueers,  dated  Washington,  D. 
C,  July  23, 1870,  General  C.  B.  Keese,  major  of  en<:iiieers,  at  that  time  in 
charge  of  this  ollice,  was  charged  with  tiiis  work,  and  was  directed  to 
inform  himself  of  the  nature  and  extent  of  the  eAvuuuvalvou  \\vaX  \v\\\^\» 

3r>  K 
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be  required,  aod  submit  at  an  early  day  a  project  and  estimate  therefor, 
having  regard  to  the  strictest  economy. 

Project  and  estimate  were  submitted  in  letter  of  Major  C.  B.  Reese, 
dated  the  8th  of  August,  1870,  to  the  Chief  of  Engineers.  This  project 
and  estimate  being  approved,  about  the  middle  of  August  prepara- 
tions were  immediately  begun  to  inaugurate  the  work,  by  ordering  in- 
struments and  searching  for  an  assistant  to  take  charge  of  it.  Henry 
C.  Fillebrown  was  appointed  to  conduct  the  survey  by  Major  C.  B. 
Keese,  on  the  Gth  of  August,  and  complete  instructions  for  his  work 
were  given  him  at  Mobile,  Alabama,  on  the  24th  of  same  month.  Prep- 
arations were  completed,  and  the  survey  and  examination  commenced 
at  Wetumpka,  Elmore  County,  Alabama,  September  13,  1870. 

On  the  18th  of  September,  Major  C.  B.  lieese  was  attacked  by  yellow 
fever,  and  died  at  Shorts,  Eastern  Shore,  Mobile  Bay,  Alabama,  on  the 
22d  of  tlue  same  month.  The  charge  of  operations  was  then  temporarily 
assumed  by  Captain  A.  N.  Damrell,  CorpB  of  Engineers,  under  instruc- 
tions from  Chief  of  Engineers. 

On  the  12th  of  December,  1870,  Colonel  J.  H.  Simpson,  Corps  of 
Engineers,  relieved  Captain  A.  N.  Damrell.  The  survey  was  pushed 
forward  with  all  possible  dispatch,  until  December  29, 1870,  when  the 
work  was  closed  up  for  the  season  at  the  railroad 'bridge  of  the  Selma, 
Rome  and  Dalton  Company,  near  Wilsonville,  Alabama.  The  stoppage 
of  the  tield-work  at  this  point  was  rendered  necessary  by  the  high  stage 
of  water  in  the  river,  the  winter  rains  having  set  in. 

Under  instructions  from  Colonel  J.  H.  Simpson,  Mr.  Fillebrown  dis- 
charged his  i>arty  and  repaired  to  Mobile,  Alabanni,  and  made  out  his 
preliminary  rei)ort,  which  was  finished  and  forwarded  to  the  Chief  of 
Engineers  January  31,  1871.  Since  thatdat^  a  map  and  tracing  of  the 
line  of  survey  has  been  made,  and  the  final  i*ej)ort  would  have  been 
,  finished  and  forwarded  but  for  the  fact  that  the  difficulty  experienced 
in  obtaining  comj)etent  assistants  compelled  the  assignment  of  3fr. 
Henry  C.  Fillebrown  to  other  duties  during  the  greater  portion  pf  the 
time  that  has  elapsed  since  he  reported  at  this  office.  Under  instruc- 
tions from  the  Chief  of  Engineers,  the  charge  of  the  Coosa  River  sur- 
vey was  transferred  to  Mujor  Walter  McFarland,  Corps  of  Engineers, 
June  o,  1870. 

Amount  allotted  from  appropriation  for  the  survey $4,800  00 

Expended  under  ^^Fajor  C.  B.  Beese,  during  third  quarter, 

1870 678  98 

Expended  under  Captain  A.  M.  Damrell,  during  part  of  fourth 

quarter,  1870 1,  442  C2 

Expended  by  Colonel  J.  H.  Simpson,  during  part  of  4th 

quurter,  1870,  and  1st  and  2d  quarters,  1871 1, 914  57 

Transferred  to  Miijor  W.  McFarland  June  5,  1871 7o3  83 

4,  800  00 


0  3. 


U^'ITED  States  Engineer  Office, 

Mobile  J  Alabama,  February  2,  1871. 
General  :  Although  the  survey  of  the  Coosa  River,  authorized  by 
the  act  of  Congress  approved  July  11,  and  directed  by  you  July  30, 1870, 
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is  not  complete,  the  data  on  band  is  sufficient  to  justify  report  on  the 
subject  and  a  further  appropriation  by  Congress  for  the  continuation  of 
the  survey. 

The  survey  was  commenced  September  13,  1870,  by  Mr.  Ilenry  C. 
Fillebrown,  under  instructions  from  my  predecessor,  ithe  hite  Major 
Chauncey  B.  lieese,  Corps  of  Engineers,  and  continued  till  the  27th  of 
December,  when  high  wat^r  of  the  rivers  covered  the  bars  to  such  an 
extent  as  to  make  it  inexpedient  to  continue  it  any  farther  this  season. 
Immediately  thereafter  an  examination  of  the  remaining  shoal  portion 
of  the  river  was  made,  and  below  I  have  the  honor  to  submit  Mr.  Fille- 
browu's  report  of  this  examination,  all  that  is  probably  requisite  for 
presentation  to  Congress  at  its  present  session.  The  report  of  the 
surveyed  portion  will  be  forwarded  as  soon  as  the  maps  can  be  prepared 
and  the  results  worked  out. 

No  appropriation  is  at  present  asked  for  the  constructions  necessary 
for  the  improvement  of  the  river,  for  the  reason  that  the  survey 
necessary  for  the  ascertainment  of  the  best  plan  and  cost  of  these  con- 
structions is  not  yet  complete ;  but  Mr.  Fillebrown's  report  shows,  with 
great  force,  that  the  project  is  entirely  practicable,  and,  while  this 
is  so,  iluit  there  xcill  he  required  for  the  completion  of  the  survey  the  man  of 
$G,000,  and  an  appropriation  to  this  extent  I  earnestly  recommend. 

The  Coosa  River  (from  an  Indian  word  signifying  ''  beautifuF)  takes 
its  rise  in  Floyd  County,  Georgia,  being  formecl  by  the  junction  of  the  . 
Etowah  and  Oostenaula  Kivers.  Of  these  rivers,  the  Oostenaula  only 
is  navigable  above  the  junction.  Light-draught  boats  formerly  plied  be- 
tween liome  at  the  junction  and  a  point  on  the  Oostenaula,  ninety  miles 
above,  and  the  navigation  could  be  readily  improved  so  as  to  reopen 
that  avenue  of  trade. 

Pursuing  a  general  couise  of  south  by  west,  the  Coosa  passes  through 
the  fertile  counties  of  Floyd,  Georgia,  and  Cherokee;  Baine,  St.  Clair, 
(embracing  the  great  Coosa  coal-tield,)  Calhoun,  Talladega,  Shelby, 
Baker,  Coosa,  Elmore,  and  Autauga  Counties,  Alabama.  Twenty-two 
miles  below  Wetumpka,  Elmore  County,  and  eighteen  miles  above 
Montgomery,  the  Coosa  joins  the  Tallapoosa  River,  and  the  two  com- 
bined form  the  Alabama. 

The  Coosa  River  is  navigable  from  Rome,  Georgia,  to  Greensport, 
Alabama,  a  distance  of  one  hundred  and  eighty  miles.  Boats  of  2J  feet 
draught  can  ply  between  those  points  throughout  the  year,  and  there  is 
now  a  regular  line  of  boats  running  from  Rome,  Georgia,  to  Gadsden, 
Alabama,  one  hundred  and  lifty-one  miles  below.  There  is  no  boat  on 
the  route  between  Gadsden  and  Greensport  at  present,  as  the  amount  of 
business  does  not  justify  it. 

From  Greensport,  Alabama,  to  Wetumpka,  a  distance  of  about  one 
hundred  and  forty  miles,  the  navigation  of  the  river  is  obstructed  by 
reefs  of  rocks  and  gravel -bars. 

The  instrumental  survey  referred  to  was  made  between  Wetumpka 
and  the  bridge  of  the  Selma,  Rome  and  Dalton  Railroad,  sixty-eight 
and  a  half  miles  above.  The  examination  referred  to  was  made  of  that 
portion  of  the  river  between  the  bridge  and  Greensport,  a  distance  of 
about  seventy  miles. 

It  will  be  seen  from  Mr.  Fillebrown's  interesting  and  thorough  report 
that  the  result  of  the  examinatitm  spoken  of  above  has  been  the  sugges- 
tion of  a  system  of  improvements  by  which  boats  drawing  3  feet  of 
water  can  run  between  Greensport  and  the  Coosa  bridge  during  the 
lowest  stage.  The  result  of  the  instruniental  survey  between  Wetumvksw 
and  the  bridge  will  be  the  demonstration  of  the  iaiit  WvAX,\i^  v\.m\!k^'SKt 
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system,  a  draught  of  3  feet  can  be  carried  between  tbose  points  also. 
Tliis  would  give  us  an  uninterrupted  navigation  from  Rome,  Georgia,  to 
Weturapka,  Alabama,  a  distance  of  about  tbree  bundred  and  thirty 
miles,  tor  boats  of  from  2i  to  3  feet  draught. 

The  testimony  of  the  pilots  and  steamboat  men  generally  is  to  the 
effect  that  the  Coosa  Kiver  is  always  navigable  from  its  mouth  to 
Wetum])ka  whenever  the  Alabama  River  is  navigable  from  Mobile  to 
Montgomery.  As  it  is  very  seldom  that  navigation  is  closed  between 
Mobile  and  Montgomery  because  of  the  low  stage  of  water,  it  is  fair  to 
assume  that  the  opening  of  the  Coosa  River  to  navigation  betteeen  We- 
tumpla  and  Greensport  will  he  the  virtval  opening  of  a  channel  for  direct 
trade  hetireni  Eome^  Georgia^  and  Mobile^  Alabama^  via  the  Mobile^  Ala- 
bama,, and  Coosa  Rivers^  by  a  rcater-course  seven  hundred  miles  in  letigtlij 
available  at  all  seasons  of  the  year. 

The  opening  and  development  of  the  rich  and  extensive  coal  andiron 
mines  in  the  Coosa  Valley  will  render  this  thoroughfare  the  great  and 
imiK)rtant  feeder  of  Mobile  and  the  Gulf  ports  generally.  The  valuable 
products  of  the  diiferent  counties  bordering  upon  the  Coosa  River, 
which  now  seek  a  market  over  rough  and  circuitous  roads,  would  natar- 
ally  tend  to  this  great  highway ;  and  the  benefits  of  the  great  carrying 
trade  thus  created  would  be  felt  throughout  the  length  of  the  river. 
Many  products  which  are  now  neglected  because  of  the  difficulty  of 
transportation  would  find  a  ready  market  and  become  a  source  of  profit 
to  the  producer. 

The  report  of  Mr.  Thomas  Pejirsall  on  the  improvement  of  the  Tom- 
bigbee  River  not  having  yet  been  submitted  by  him,  I  cannot,  a«  I  had 
hoi>ed,  forward  it  with  this  report.  It  will,  however,  be  forwarded  as 
soon  as  it  is  received. 

I  am,  very  respectfully,  your  obedient  servant, 

J.  H.  SIMPSON, 
Colonel  of  Engineers^  U.  S.  A. 

Brigadier  General  A.  A.  HinvrrnREYS, 

Chief  of  Engineers^  U.  S.  A.,  Washington,  D.  C. 


United  States  Engineer  Office, 

Mobile,  A labamaj  January 'My  1871. 

Genekal  :  Agreeably  to  your  instructions,  I  submit  the  following  report  of  mv  ri^ceut 
reeoniioibHunoe  of  that  portion  of  the  Coosa  River  lying  between  Greeusport,  Alabama, 
and  tlie  point  where  the  Selma,  Rome  and  Dalton  Kailroad  crosses  it  some  seventy- 
Boven  miles  below. 

At  (Jreensiwrt  the  Coosa  has  a  width  of  600  feet,  with  a  channel-depth  at  the  ferry  of 
40  feet.  ThiTe  is  no  current  at  this  point,  as  the  water  of  the  river  is  backed  up  by 
the  ledge  of  rook  whirh  extends  across  it  at  Whistenant's  Mill  shoal,  oue-qiiart«r  of 
a  mile  below  tho  fVrry.  This  shoal  is  in  a  depression  of  the  rocky  outcrops  from  two 
mountainous  spurs,  located  on  each  side  of  the  river,  and  consists  of  an  almost  per- 
fectly straight  ledge  of  rock  running  at  right  angles  to  the  course  of  the  river^  and 
forming  the  connecting-link  between  the  two  mountains.  At  extreme  low  water  this 
le<lge  is  ahnost  entirely  bare,  but  near  the  east<.irn  bank  of  the  river  a  portion  of  it 
has  l>eeu  blasted  otl",  and  a  passage-way,  known  as  the  "Boat  Chute,"  cxcavate«i. 
Through  this  chute  loaded  tlat-boats  pass  during  the  winter  and  spring  months. 
Just  below  tliis  rocky  ledge  is  a  bar,  composed  of  loose  round  rocks  and  coarso  gravel, 
which  extends  for  *2,r)00  feet  down  the  river,  and  laterally  across  it.  Mr.  0.  M.  Pen- 
nington, chief  engineer  of  the  Kome  and  Kingston  Railroad,  who  made  a  survey  at 
this  point  some  years  ago,  gives  the  total  fall  at  this  shoal  as  4^  feet.  There  is  auout- 
croj;  of  liuiest(MH^  on  tlie  east  l.»aiik  of  the  river  at  this  point,  which  would  supply 
excellei»t  building  inatiTial  in  an;s  desired  (piantity.  The  ledges  are  so  regular  and 
the  seams  so  wtlJ  defined,  that  tlitV  st^uie  could  be  quarried  out  in  blocks  already  fit 
for  tile  builder's  use.    Lon«;-leafed  \\'\vXy  oak,  and  elm  can  be  obtained  in  immeosequan. 
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titles  on  the  slopes  of  the  rsinges  of  hills  which  border  the  valley  of  the  river  on  each 
side.    Lauds  on  both  sides  of  the  river  cleared  and  in  good  state  of  cultivation. 

The  improvement  I  would  recommend  at  this  point  would  consist  in  excavating 
a  channel-way  through  the  ledge,  50  feet  in  width,  4  feet  in  depth,  and  500  feet  in 
length,  and  \>uilding  a  dam  at  the  lower  end  of  the  gravel  bar.  This  dam  would  have 
a  double  effect,  1st,  in  changing  the  rapid  to  slack-water  navigation  by  checking  the 
velocity  of  the  current ;  and.  2d,  by  backing  up  the  water,  and  giving  sufficient  depth 
over  the  bar.  Six  feet  would  be  a  sufficient  "lift^'  for  the  lock.  An  approximate  esti- 
mate for  the  cost  of  this  construction  will  be  found  in  the  accompanying  paper. 

Two  and  a  half  miles  below  Whistenant's  Mill  Shoal,  we  come  to  the  head  of  the 
Ten-Island  Shual.  This  is  a  succession  of  shoals  extending  down  the  river  for  four 
and  three-quarter  miles,  and  consists  of  a  series  of  rocky  ledges  and  reefs  supple- 
mented by  loose  rocks  and  gravel  bars.  At  the  head  of  the  shoal  the  mountains  impinge 
upon  the  river,  on  either  side,  narrowing  its  width  to  about  600  feet.  There  are  seve- 
ral small  islands  or  tow-heads  near  the  east  bank,  which  are  connected  with  each  other 
and  the  main  shore  by  a  narrow  but  continuous  ledge  of  rock,  forming  a  perpendicular 
fall  of  one  loot.  The  deepest  water  is  next  the  west  bank,  where  the  boat-chute  chan- 
nel has  been  excavated  through  the  ledge.  Immediately  below  this  point  the  land  on 
the  east  bank  flatten^  out,  and  is  cultivated  in  cotton,  corn,  and  wheat,  but  on  this 
west  bank  there  are  no  clearings  for  some  distance  down  the  river.  Rock  crops  out  all 
along  the  hillsides,  until  we  reach  a  point  one-quarter  mile  below  the  **  Narrows,^  where 
there  is  a  perfect  mountain  of  sandstone.  About  one  and  a  half  miles  below  the  head 
of  the  shoal  a  reef  of  rocks  makes  out  from  the  west  bank,  and  extends  nearly  across 
the  river  at  right  angles  to  its  course.  This  reef  flattens  out  as  it  nears  the  east  bank, 
and  changes  its  character  to  that  of  a  loose  rock  bar  mixed  with  heavy  gravel.  This 
bar  extends  down  the  river  for  about  three-eighths  of  a  mile,  the  reef  proper  being  about 
100  feet  in  width.  At  this  point  the  river  is  about  900  feet  wide,  but  increases  in  width 
to  about  1,500  feet  as  we  go  down  the  shoal,  forming  a  wide  bay  about  two  and  a  half 
miles  below  the  head,  and  at  this  point  there  are  four  islands  lying  nearly  abreast  of 
each  other,  and  dividing  the  river  into  five  nearly  equal  channels.  Three  of  these 
islands  are  small,  containing  from  5  to  8  acres  each,  while  the  fourth,  known  as  Wood's 
Island,  is  about  one  and  a  quarter  miles  long,  and  contains  about  160  acres,  mostly  cul- 
tivated. One-quarter  mile  below  the  head  of  this  bay  a  point  makes  out  from  the  east 
bank  of  the  river,  forming  tirst  a  reef  and  then  flattening  out  into  a  shoal  next  the 
east  bank  of  Wood's  Island.  Greatest  depth  of  wat^r  is  next  the  west  bank.  Just 
below  this  reef  the  river  is  clear  of  obstructions,  the  only  drawback  to  navigation 
being  the  rapid  current.  At  the  lower  end  of  Wood's  Island  the  river  is  about  800  feet 
wide,  and  the  navigation  is  gowl  down  to  Miller's  Ferry,  one  and  a  half  miles  below. 
Tailasseehatchie  Creek  empties  in  from  the  east  just  at  the  upper  side  of  the  ferry. 
The  aggregate  fall  from  tlie  "  Narrows"  to  the  extreme  lower  end  of  the  Ten-Island 
Shoal  is  given  by  Colonel  Pennington  at  12  feet ;  but  as  he  did  not  make  an  instru- 
mental survey,  I  suggested  that  it  would  be  best  to  guard  against  a  possible  error  of 
judgment  by  providing  for  a  fall  of  16  feet.  I  wouUl  propose  the  erection  of  three 
dams,  to  be  located  at  about  equal  distances  ajuirt,  between  the  head  and  foot  of  the 
shoal.  The  dams  should  be  each  6  feet  above  low  water.  It  would  also  be  necessary 
to  clear  a  chaunel-way  betv/een  the  lucks.  An  approximate  estimate  of  the  extent 
and  cost  of  the  dams,  &c.,  will  be  found  in  the  accompanying  paper.  In  suggesting 
the  erection  of  three  dams,  I  have  been  governed  by  a  desire  to  avoid  damage  to  pri- 
vate ]»arties  which  might  ensue  from  the  overflow  of  their  lands  caused  by  the  erection 
of  higher  dams.  A  regular  instrumental  survey  may  demonstrate  the  foct  that  the  fall 
is  not  so  great  as  is  estimated,  and  that  two  dams,  a  little  more  elevated,  say  to  7  feet 
'each,  might  effect  the  desired  result.  ^The  average  length  of  these  dams  will  not  ex- 
ceed 1,000  feet,  and  if  they  are  judiciously  located  and  proper  advantage  taken  of  the 
small  islands,  it  may  very  ])ossil>ly  be  found  that  wing-dams,  or  dams  connecting  one 
or  more  of  the  islands  with  the  main  sliore,  would  answer  all  the  purposes  of  a  per- 
manent improvement,  and  effect  the  desired  result  with  the  advantage  of  greatly 
diminished  cost.  Stone  in  any  desired  quantity  and  of  goo<l  quality  cau  be  obtained 
immediately  upon  the  west  bank  of  the  river,  while  the  hills  which  skirt  the  bottom- 
lands on  the  east  bank  will  afford  an  almost  unlimited  sui)ply  of  timl>er  of  the  finest 
quality. 

About  eight  hundred  ft*et  below  Miller's  Ferry  we  arrive  at  what  is  known  as  Miller's 
Shoal.  This  consists  of  a  narrow,  rocky  reef,  extending  from  the  east  bank  across  the 
river,  with  the  exception  of  an  opening,  about  30  feet  wide,  next  the  west  bank,  known 
as  the  Boat  Chute.  The  only  improvement  necessary  at  this  point  would  consist  in 
widening  the  channel-way  to  60  feet.  The  owner  of  the  ferry  states  that  there  is  21  feet 
water  through  the  chute  at  the  lowest  stage,  while  he  has  36  feet  of  water  in  the 
channel  at  his  ferry.  Estimate  of  extent  and  cost  of  improvement  at  this  point  will 
be  found  in  accompanying  paper. 

From  this  jioint  <lown  to  Box  Shoal,  twenty-five  miles  below  Greensvort,  tlvet«*  \s 
good  navigation,  with  the  exception  of  some  louse  rocks,  at  two  ^^uvV^, ^\vv^  V4K»\ 
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require  removal.     Estimate  of  extent  of  work  aud  probable  cost  will  be  fonud  here- 
with. 

Leaviiipj  the  river,  I  went  out  ami  visited  the  coal-field  in  the  vicinity  of  Box  Shoal. 
Examined  six  ])it»,  which  were  abandoned  and  partially  filled  with  water.  I  was 
informed  that  they  were  no  lon«x«*r  worked  because  they  had  no  means  of  transporting 
their  coal  to  a  ujarket,  nor  had  they  the  necessary  ca])ital.  I  find  that  in  one  caKe  the 
drift  had  been  carried  l)aek  into  the  hill  over  1,000  fed,  Thousandn  of  tons  of  coal 
have  been  mined  in  this  locality  and  shipped  to  Monti^^omery,  Alabama,  in  flat-boats, 
but  o\vin<;j  to  the  dangerous  character  of  the  shoals  in  the  lower  nart-  of  the  river,  they 
usually  lost  one  boat  by  wrecking  out  of  every  three  dispatcned.  When  miuins 
operations  were  carried  on  here,  it  cost  but  from  iS  to  20  cents  per  ton  to  raise  the  coal, 
whereas  at  present  prices  of  labor  it  would  cost  about  $1.  The  seams  vary  in  thick- 
ness from  *2i  to  5  feet,  and  the  hills  in  this  vicinity  appear  to  be  completely  underlaid 
by  the  difiVrent  strata.  The  specimens  examined'were  of  excellent  quality,  and  the 
quantity  seemed  in«^xhaustible.  Iron  ore  abounds,  also  sand  and  lime  stones,  while 
the  hills  are  covered  with  an  excellent  growth  of  oak  and  pine.  Within  half  a  mile  of 
the  pits  visited,  there  is  a  considerable  hill,  which  ap]>ear8  to  be  almost  entirely  com- 
posed of  red  hematite  ore.  The  owner  of  this  property  claims  th'it  the  ore  yields,  by 
actual  analysis,  65  i>er  cent,  of  i>ure  iron.  There  is*no  indication  that  any  attempt  has 
ever  been  made  to  take  advantage  of  this  deposit  by  the  erection  of  furnaces,  &c. 

Box  Shoal  consists*  of  a  low  tlat  ledge  of  rock  running  across  the  river  at  right  angles 
to  its  course,  while  immediat^^ly  above  and  below  the  ledge  is  a  bar  composed  of  loose 
rock  and  coarse  gravel.  Next  the  east  bank  is  the  boat-chute,  which  is  either  situated 
in  a  dejiression  of  the  rock,  or  else  a  channel- way  has  been  excavated  through  it.  This 
channel  should  be  both  widened  and  deepened,  and  a  passage  excavated  through  the 
gravel  bar  above  and  below,  suthcieutly  wide  to  admit  of  free  navigation.  Stone  and 
timber  for  building  purposes  to  be  obtained  in  abundance  on  the  west  bank,  which  is 
bluff  for  80  feet  in  height.  On  the  east  bank  we  have  fine  bottom-land,  which  is  suf- 
ficiently elevated  to  be  above  overflow  at  the  highest  stage  of  water.  A  cril>-work 
canal,  with  masonry,  heading  and  tailing  for  the  lock-cham!»er,  with  a  lock-lift  of  5 
fee^,  would  be  amply  sutHcient,  in  connection  with  the  excavation  recommended  above, 
to  meet  the  recpiiremeuts  at  this  point.  The  canal  should  be  600  feet  in  length.  Esti- 
mate of  cost  of  the  proposed  construction  to  be  found  in  accompanying  papers. 

Two  miles  below  Box  Shoal  we  come  to  Broken  Arrow  Shoal.  The  upper  end  of  this 
shoal  consists  of  a  gravel-bar  extending  across  the  river,  with  2  feet  water  on  the  west 
side,  and  aluuit  3  feet  on  the  east.  About  400  feet  below  this  bar  there  are  two  islands 
lying  nearly  abreast  of  each  other.  The  one  near  the  west  bank  is  about  2,000  feet  in 
length,  and  the  channel-way  between  it  and  the  main  shore  is  about  120  feet  in  width. 
The  distance  between  the  islands  is  about  250  feet,  and  the  distance  between  the 
second  island  and  the  east  shore  is  about  400  feet.  Total  width  of  river,  1,200  feet. 
There  is  a  suthciency  of  water  in  the  channel  I  passed  through,  (next  the  west  bank,) 
but  it  is  narroH'.  Island  No.  1,  at  its  lower  end  is  merely  a  narrow  strip  of  land,  over- 
flowed during  high  water.  No.  2  is  wider,  and  about  2,500  fe4?t  long.  At  the  lower 
end  of  Island  No.  2  there  is  another  gravel-i)ar,  extending  across  the  river,  aqd  having 
but  7  or  8  inches  water  over  it,  excej)t  near  the  east  bank,  where  there  is  a  t<>lerably 
good  passage-way  for  boats  going  down  stream,  but  a  considerable  current.  Immedi- 
ately Im'Iow  this  bar  the  rivtr  naiTows  into  a  width  of  about  850  feet  near  the  ft)ot  of 
Island  No.  1.  Broken  Arrow  Creek  empties  in  from  the  west.  This  stream  is  about 
70  feet  in  width  at  its  mouth,  with  steep  banks,  and  must  supply  a  verj'  largo  volume 
of  water  during  the  spring  of  the  year,  ^ear  this  point  the  west  bank  oi  the  river 
shows  indications  of  coal,  and  there  is  a  partial  outcrop  of  a  seam  ^ust  above  the 
mouth  of  the  creek.  It  is  claimed  that  coal  has  actually  been  t^iken  inmi  the  l>ed  of 
th<^  river  in  this  locality,  and  shipped  by  flat-boats  to  Montgomery,  Alabama,  iu 'con- 
siderable quantities. 

A  ]»assage-way  500  feet  in  length,  60  feet  in  width,  and  3  feet  in  depth,  excavated 
through  each  of  the  bars  referred  to  above,  would  be  suthcicnt  to  insure  good  naviga- 
tion, if,  in  addition,  we  ]»rovide  against  the  velocity  of  the  current. 

Four  thousand  feet  below  the  foot  of  Island  No.  2  there  is  another  bar,  extending 
nearly  across  to  the  east  bank,  and  having  onlj-  18  inches  of  water  over  it.  In  this,  as 
well  as  the  previous  instances,  the  best  water  is  next  the  east  bank.  An  excavation 
similar  to  those  suggeste<l  for  the  upper  bars  will  be  necessary  in  this  case.  A  pecu- 
liarity in  these  shoals  consists  in  the  fact  that  the  banks,  which  are  comparatively 
low  and  level  on  each  side  of  the  river,  afford  no  evidence  that  the  bars  are  the  resalt 
of  outcrops  of  any  formation  near  the  river.  Both  banks  of  the  river  are  cleared  and 
cultivated,  atid  the  outlying  hills  are  covered  with  a  go<Ml  growth  of  pine  and  oak. 
The  length  of  the  Broken  Arrow  Shoal  is  about  three  miles,  with  a  total  fall  in  that 
distance  of  about  10  feet.  Two  dams  will  bo  amply  sufficient  to  overcome  the  fall, 
check  the  velocity  of  the  current,  and  back  up  the  water  sufficiently  to  insure  ifood 
navigation.  Location  of  the  dams  to  be  deternnn<?d  by  actual  survey.  Estimate  of 
cotit  of  the  proposed  improvement  w\\l  Xie  fovmd  in  accompanying  paper.  ^ 
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From  the  foot  of  Broken  Arrow  8hoal  to  the  head  of  Robertson's  Shoal,  a  dislauce 
of  uiiie  miles,  the  navigation  is  only  interrupted  by  some  loose  rocks.  These  could  be 
removed  at  a  cost  not  exceeding  |2,500  for  the  entire  distance. 

At  the  head  of  Kobertson'sv  Shoal  there  is  an  island  about  1,000  feet  in  length, 
near  the  east  bank,  and  connected  with  it  by  a  gravel-bar.  The  shoal  proper  consists 
of  a  reef  of  loose,  broken  rock,  extending  from  the  head  of  this  island  across  to  the 
west  bank.  There  is  a  boat-chute  cleared  through  this  reef,  and  the  judicious  expend- 
iture of  $2,500  will  pay  for  widening  and  deepening  it  so  as  to  afford  good  and  safe 
navigation  at  all  seasons  of  the  year.  The  island  spoken  of  above  is  about  400  feet 
wide,  and  the  extreme  width  of  the  river  at  this  point  is  about  1,600  feet. 

True's  Ferry  is  situated  at  the  lower  end  of  the  island,  and  the  river  at  that  point  is 
I.IHO  feet  wi<le.  This  is  tlie  crossing-point  for  the  travel  between  Asheville  and  Talla- 
dega, the  county  seats  of  St.  Clair  and  Talladega  counties,  and  there  is  the  nucleus  of  a 
town  here  called  Ferryville, 

.pue  mile  Ijelow  Ferryville  we  arrive  at  the  head  of  Choc-o-loc  Shoal.  At  this  point 
the  river  makes  a  considerable  bend  to  the  westward  and  widens  out  to  1,500  feet. 
The  shoal  consists  of  detached  re^fs  of  rocks,  with  openings  through  them  in  every 
direction,  but  too  irregular  in  location  to  admit  of  the  passage  of  a  steamboat.  The 
boat-chute  is  located  near  the  we^t  bank,  and  there  is  a  tolerable  good  passage-way 
along  it,  but  the  isolated  rocks  just  beneath  the  surface  of  the  water  render  it  imprac- 
ticjible,  in  its  present  state,  for  steamboat  navigation.  With  the  exception  of  a  few 
isolated  rocks,  we  have  a  mile  of  good  water  below  the  shoal.  The  river  then  widens 
out  to  3,000  feet,  with  Castleberry's  Island  (containing  about  68  acres  of  land,  40  of 
which  are  under  cultivation)  about  400  feet  from  the  east  bank.  Heavy  gravel-bars 
make  out  from  the  west  side  of  the  island,  but  appear  to  break  off  before  reaching  the 
main  shore.  Choc-o-loc  Creek  empties  in  from  the  east  about  half-way  down  the 
island.  .Just  below  Castleberry's,  the  river  narrows  in  again  to  a  width  of  about  1,200 
feet,  with  a  small  island,  about  800  feet  long,  next  the  east  bank.  Good  water  along 
the  west  bank  of  the  river,  with  a  current  not  exceeding  one  and  a  half  miles  per  hour. 
Banks  of  the  river  heavily  timbered  with  oak  and  elm. 

The  improvement  suggested  for  Choc-o-loc  Shoal  would  consist  in  clearing  a  channel- 
way  through  the  reef  at  the  head,  and  removing,  by  blasting,  the  isolated  rocks 
referred  to.  I  consider  that  it  wouhl  be  necessary  also  to  build  a  dam  9  feet  in  height, 
to  check  the  velocity  of  the  current  and  give  additional  depth  in  the  wider  portions. 
Location  of  the  dam,  which  would  be  about  1,100  feet  in  length,  to  be  determined  by 
actual  survev. 

Froin  the  U*ot  of  this  shoal,  which  is  about  four  and  a  half  miles  below  Ferryville,  to 
Collins's  Ferry,  which  is  four  and  a  half  miles  farther  down,  we  have  a  good  river.  At 
Collinses  Ferry  the  river  is  about  1,000  feet  wide,  with  deep  water.  Bottom-land  on 
both  sides,  but  the  hills  are  only  from  300  to  400  yards  back  from  the  river.  On  the 
west  side  the  hills  are  covered  with  a  fine  growth  of  long-leafed  pine,  while  on  the 
east  side  the  timber  is  more  varied  in  character,  consisting  of  oak,  pine,  and  elm. 
Limestone  in  abundance  in  the  hills.  Two  and  a  half  miles  below  CoUins's,  the  hills  on 
the  east  bank  spur  out  on  the  river,  and  the  limestone  crops  out  all  fflong  their  sides. 
At  the  upper  end  of  the  bluffs  is  a  kiln  in  active  operation.  River  narrows  in  at  this 
point  to  a  width  of  450  feet,  with  deep  water.  Land  cultivated  on  both  sides  of  the 
river.  One  mile  and  a  half  Inflow  this  *'  narrow,"  the  river  widens  out  to  about  1,300 
feet,  with  a  small  island  locate<l  about  the  middle  of  the  river.  From  the  head  of  this 
island  a  gravel-bar  extends  across  toward  the  west  bank,  with  but  IH  inches  water  on 
it,  but  the  bar  is  narrow  and  does  not  extend  down  the  river  more  than  300  feet,  and 
the  wat4T  bidow  it  is  3^  feet  deep  at  the  present  stage.  The  reach  below  this  bar  was 
described  to  me  by  Captain  Coulter,  of  the  steamboat  Etowah,  as  being  "  a  long  shal- 
low reach,  along  which  you  will  find  about  3^  feet  of  water  at  the  present  stage,  and 
which  you  would  be  inclined  to  report  as  good  water,  but  in  the  lowest  stage  there  is 
but  from  14  to  18  inches  along  its  whole  length,  which  is  about  three  miles."  I  found 
his  statement  regarding  the  depth  to  be  correct,  as  my  frequent  soundings  showed  a 
uniform  depth  of  3^  feet.  The  island  spoken  of  as  being  at  the  head  of  this  shoal  is 
about  1,800  feet  long,  and  at  its  foot  the  river  again  contracts  to  a  width  of  850  feet. 
A  passage-way  slioiud  l>e  cut  through  the  bar  at  the  head  of  the  island.  An  excava- 
tion 200  feet  long,  60  feet  wide,  and  3  feet  deep  would  bo  sufficient.  A  dam  8  feet  in 
lieight,  at  the  foot  of  the  reach,  would  be  required  to  back  the  water  up  over  the  shal- 
lows and  give  a  uniform  depth  of  at  least  3^  feet  at  the  lowest  stage.  Estimate  of  cost 
iurnished  herewith. 

Just  below  this  reach  the  river  widens  out  to  2,000  feet,  at  a  point  known  as  the  hea<l 
of  Claunchy's  Shoal,  which  consists  of  a  wide  gravel-bar,  interspersed  with  large  loose 
Tocks,  and  '3,000' feet  beh)w  this  bar  is  a  reef  of  rocks  extending  across  the  river  and 
causing  a  fall  of  1  foot.  Half  a  mile  below  this  reef  we  come  to  Robinson's  (formedy 
feeze's)  Ferry,  and  1,000  feet  below  the  ferry-landing  is  another  reef  making  out  from 
"the  east  bank,  but  breaking  off  before  it  rejiches  the  west  shore.  Oue  mile  bttlo^  t\\<6 
&rry  is  Drake's  mill,  located  ou  the  west  bank  of  the  river.    A  reel  iw«\»  «L\iON^  \X«>  tsv^ 
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forms  a  portion  of  the  wing-dam  which  Rnpplies  it  with  water.  This  reef  extends 
diagonally  up  the  river,  and  in  the  angle  formed  by  it  is  a  heavy  gravel-har.  From 
the  mill  a'croHS  the  oast  bank  tliere  is  an  irregular  reef  of  rocks,  many  pointa  of  which 
are  above  water,  it  being  composed  of  large  detached  rocks.  The  widta  of  the  river  at 
this  point  is  about  1,900  feet,  and  the  proprietor  of  the  mill,  Mr.  Drake,  informed  me 
that  the  river  was  fordable,  horseback,  during  the  low  stage,  just  below  the  reef,  the 
water  being  at  that  time  about  3  feet  in  deptli.  This  shoal  extends  for  a  distance  of 
three-fourths  of  a  mile  below  the  mill,  and  presents  the  same  characteristics  thronghout 
its  entire  length.  Large  detached  rocks,  with  gravel  and  loose  rock-bars  constitnte  the 
obstructions.  A  channel-way  can  be  excavated  along  the  east  bank,  and  200  fbet  dis- 
tant from  it.  The  advantage  to  be  gained  by  this  location  of  the  channel- way  consists 
in  the  fact  that  the  Itoat-chute  passes  along  there  and  aftbrds  the  best  water.  Total 
length  of  Claunchy  Shoal  about  two  and  a  half  miles. 

The  improvement  suggested  for  this  locality  would  consist  in  cleaning  ont  and  widen- 
ing the  channel-way  through  the  three  main  reefs,  and  removing  detached  rocks  fro/u 
the  channel- way  along  the  east  bank.  The  current  over  and  just  below  these  reefs 
being  quite  strong,  it  would  be  necessary  to  construct  dams  to  check  the  velocity,  and, 
by  backing  up  the  \vater,  give  additional  depth.  The  total  fall  throughout  the  length 
of  the  shoal  will  probably  amount  to  12  feet,  and  it  will  be  necessary  to  bnild  two 
dams,  each  8  feet  in  l^eight,  to  be  located  by  actual  survey.  The  excavations  necessary 
will  fiverage  500  feet  in  length,  60  feet  in  width,  and  3  feet  in  depth.  Stone  and  timlier 
of  good  quality  and  in  any  desired  quantity  to  be  had  at  hand.  Estimate  of  cost  here- 
with. 

At  the  foot  of  Claunchy^s  Shoal  the  river  narrows  into  a  width  of  1,000  feet,  and 
makes  a  strong  bend  to  the  westward,  while  the  hills  on  the  east  side  come  in  bluff  to 
the  river.  Two  and  a  half  miles  l>elow  Drake*s  mill  we  arrive  at  Turner's. old  mill 
shbal.    The  river  between  these  points  is  in  good  navigable  condition. 

Opposite  Turner's  old  mill  there  is  a  shoal  which^  extends  down  the  river  for  about 
tbret-quarters  of  a  mile.  This  shoal  consists  of  a  heavy  gravel-bar,  with  some  boulders 
of  limestone.  The  bar  extends  from  the  head  of  a  small  island,  near  the  east  bank, 
diagonally  across  the  river.  The  boat-chute  is  located  in  a  depression  of  the  bar,  near 
the  west  bank. 

The  improvement  necessary  at  this  point  would  consist  in  widening  and  deepening 
the  boat-chnte,  as  the  channel  for  portions  of  the  distance  along  this  shoal  is  perfectly - 
good.  The  excavation  and  dredging  necessary  would  embrace  different  portions 
tiiroughout  the  length  of  the  shoal,  rendering  it  difficult  to  make  a  condensed  estimate 
of  the  cost.  I  am  of  the  opinion,  however,  that  the  judicious  expenditure  of  a  sum  not 
exceeding  $7,000  would  suffice  to  secure  good  navigation  at  the  lowest  stage  of  water. 
There  is  but  one  point  where  the  gravel-bar  extends  to  the  west  bank,  and  the  current 
is  not  strong  enough  to  prevent  a  steamboat  from  making  good  headway  against  it. 

At  the  foot  of  Turner's  Shoal  the  river  again  narrows  to  a  width  of  800  feet.  The 
west  bank  of  the  river  spreads  out  into  a  wide  bottom,  elevated  about  10  feet  above 
high  water.  One  mile  below  the  foot  of  the  shoal  there  is  a  large  island,  lying  next  the 
east  bank.  This  island  is  about  1,500  feet  in  length,  with  an  average  width  of  2U0  feet, 
cultivated.  The  best  water  is  lu'tween  the  island  and  the  west  bank,  the  width  of 
channel-way  being  about  r»50  feet.  Half  a  mile  below  this  island  the  river  bends  to 
the  eastward,  with  bottom-lands  on  both  sides,  and  tlien  nwikes  a  straight  course  for 
two  miles.  At  the  end  of  this  stretch  we  come  to  a  shoal  1,000  feet  in  length,  which 
consists  of  a  gravel-bar  extending  across  the  river.  Rapid  shoal  water  for  800  feel, 
and  then  another  giavel-bar.  A  channel-way  should  bo  excavated  through  thi^se  bars, 
and  a  dam  8  feet  in  height  constructed  at  a  point  a  quarter  or  half  a  mile  below  the 
lower  bar.  This  would  insure  sufficient  water  over  the  shallows.  The  excavations 
necessary  for  the  bars  would  be  each  200  feet  in  length  by  60  feet  in  width,  and  3^ 
feet  deep.  The  dam  would  be  900  feet  in  length,  and  the  neee^isary  material  is  near  at 
hand.  Two  miles  below  this  shoal  we  pass  the  mouth  of  Kelly's  Creek,  making  in 
from  the  westward.    Creek  is  125  feet  wide  at  it«  mouth,  with  high  banks. 

One  thousand  feet  below  the  mouth  of  Kelly's  Creek,  we  arrive  at  the  head  of 
RatclifTs  Shoah  This  consists  of  an  irregular  reef  of  rock  running  diagonally  across 
from  the  west  to  the  east  bank.  A  passage-way  next  the  west  bank  can  be  secnred  by 
making  an  excavation  2(»0  feet  long,  100  feet  Wide,  and  3^  feet  deep.  This  will  give 
ample  room  and  water.  At  a  point  three-quarters  of  a  mile  below  this  reef  an  excava- 
tion 400  feet  long,  100  feet  wide,  and  3^  feet  deep  will  be  required.  These  ree£»  are 
respectively  located  at  the  head  and  foot  of  Ratcliff's  Island,  which  is  about  3,500  feet 
long  and  contains  3G  acres,  25  of  which  are  cultivated.  Half  a  mile  below  the  island 
we  come  to  Glover's  Ferrj'.  River  at  this  point  800  feet  wide  and  very  deep.  Spring 
Creek,  50  feet  wide  at  its  mouth,  makes  in  from  the  west  just  at  the  Ferry. 

Two  miles  below  Glover's  Ferry  we  arrive  at  the  head  of  Hall's  Island  Shoal.  This 
consists  of  a  gravel-bar,  running  from  the  west  bank  across  to  the  head  of  HalKs 
Island.  An  excavation  (all  gravel)  GOO  feet  long,  100  feet  wide,  and  3 feet  deep  will  be 
necesenry  at  this  point.    Hairs  Island  is  narrow,  covered  with  cane,  and  ia  aboat  3,500- 


BEPOBT   OF  THE   CHIEF   OF   ENGINEERS.  569  • 

• 

feet  loDg.  Passage-way  between  the  island  and  west  bank  400  feet  wide.  Banks  of 
the  river  cleared  and  cultivated.  It  will  be  necessary  to  clear  out  some  snags  at  the 
foot  of  the  island  and  near  the  west  bank ;  $500  will  cover  the  cost. 

One  mile  aud  a  quarter  below  HalVs  Island,  about  one-fourth  mile  above  Clear  Creek,, 
which  comes  in  from  the  eastward,  is  another  gravel-bar,  which  will  require  an  exca- 
vation 350  feet  long,  100  feet  wide,  and  3  feet  deep,  to  give  an  ample  passage-way. 
River  at  this  point  is  900  feet  wide ;  banks«cleared  and  cultivated.  Clear  Creek  is  40 
feet  wide,  with  high  banks.  From  this  poiut  down  to  Kimulga  Ferry,  a  distance  of 
four  miles,  we  have  a  beautiful  river,  with  plenty  of  water.  Kimulga  Creek,  80  feet  in 
width,  with  high  banks,  empties  in  uom  the  east  just  at  the  upper  side  of  the  ferry. 

One  mile  below  Kimulga  we  come  to  Talladega  Creek,  making  in  from  the  eastward. 
This  creek  is  about  the  same  size  and  volume  as  Kimulga.  From  the  upper  side  of  the 
month  of  this  creek  a  reef  of  rocks  nms  diagonally  across  the  river.  An  excavation 
iiOO  feet  long,  by  100  feet  wide  and  3  feet  deep,  will  be  necessary  to  secure  a  good  chan- 
nel-way  along  the  west  bank.    There  is  very  little  current. 

One  mile  below  the  mouth  of  this  creek  we  come  to  Booram*s  Island,  lying  nearly  in 
the  middle  of  the  river.  This  is  the  proposed  location  of  the  bridge  of  the  Opelika 
and  Tennessee  River  Railroad  Company.  The  island  is  about  3,000  feet  long  and  350 
feet  wide  ii)  the  middle.  Banks  of  the  river  about  9  feet  above  extreme  high  water  on 
either  side,  and  the  island  is  about  the  same  elevation.  The  character  of  construction 
proposed  for  the  bridge  is  unknown';  none  but  a  draw-bridge  should  be  constructed,  and 
the  draw  should  be  between  the  island  and  the  west  bank  of  the  river.  Extreme 
width  of  the  river,  midway  of  the  island,  is  about  1,500  feet,  and  at  the  foot  of  the 
island  it  contracts  to  about  1,000  feet,  and  maintains  that  general  width  down  to  the 
bridge  of  the  Selma,  Rome  and  Dalton  Railroad  Compauy,  some  six  miles  below. 
Good  navigation  for  the  entire  distance. 

The  bridge  of  the  Selma,  Rome  and  Dalton  Railroad  Company  is  a  wooden  strnc- 
ture  of  the  Howe  truss  pattern.  Total  length  of  bridge,  8G9  feet ;  five  spans  averaging 
173.8  feet  each,  supported  by  five  piers  of  hard  limestone.  Abutments  on  either  side, 
20  feet  deep.  Floor  of  bridge,  22  feet  above  high  water.  Average  depth  of  water,  11 
feet.  The  superstructure  of  this  bridge  requires  renewal,  and  it  would  be  necessary  to 
change  the  character  of  its  construction,  by  making  it  a  draw-bridge.  The  draw  should 
be  located  next  the  east  bank,  as  there  is  a  depth  of  13  feet  un<ler  the  first  span  oy 
that  side. 

At  Coosa  bridge  (described  above)  I  connected  with  the  survey  made  from  We- 
tnmpka,  Alabama,  to  that  point.  A  report,  in  detail,  of  tlio  oi)eration8  aud  results  on 
the  lower  portion  of  the  river  will  be  furnislied  yon  as  soon  as  the  data  can  be  worked 
up  and  the  propoi^d  plans  of  improvement  discussed. 

I  respectlully  call  your  att^jution,  General,  to  the  almost  absolute  necessity  existing 
for^a  thorough  instrumental  survey  of  that  portion  of  the  Coosa  River  described  above, 
in  order  that  a  full  report  may  be  nuule  regarding  the  whole  river.  Having  carefully 
examined  the  topographical  ft* aturen  during  my  recent  reconnaissance,  I  am  satisfied 
that  the  survey  can  be  coniploted  for  a  sum  not  exceeding  six  thousand  dollars. 

In  my  report  of  my  recent  survey  of  that  portion  of  the  Coosa  River  between  We- 
tnmpka,  Alabama,  and  tlio  C(M)sa  bridge,  I  trust  to  be  able  to  demonstrate  the  practi- 
cability of  improving  the  navigation  between  those  points  so  as  to  insure  safe  transit 
during  the  lowest  stage-of  water. 

I  think.  General,  that  the  importance  of  the  pro])o8ed  improvement,  namely,  opening 
np  the  Coosa  Kiver  throughout  its  entire  length,  is  ably  argued  in  the  letter  addressed 
by  Major  Eugene  Le  Hardy,  chief  engineer  of  the  Selma,  Rome  and  Dalton  Railroad, 
to  the  **  Commercial  Convention,"  which  assembled  at  Louisville,  Kentucky,  two  years 
ago.     I  take  the  liberty  of  (inortng  a  few  i)aragraphs: 

*  *  *  *  "The  dihtauce  between  Rome,  Georgia,  and  Mobile,  Alabama,  is 
seven  hundred  miles  or  thereabouts. 

**2d.  The  ditlerence  of  level  between  low  water  at  Rome,  Georgia,  and  the  tide- 
water of  the  Gulf,  is  5U0  feet,. giving  a  general  slope  per  mile  of  foot  O.Hl. 

"3d.  The  upper  and  navigable  portion  of  the  Coosa  River,  from  Rome,  Georgia,  to 
Greensport,  Alabama,  is  one  hundred  and  eighty  miles. 

"4th.  The  lower  portionof  the  Coosa  River,  partly  shoaly,  partly  navigable,  between 
Greensport  and  "\Vetumi»ka,  is  one  hundre<l  and  thirty-four  miles,  with  a  difterence  of 
level  of  244.5  feet,  or  an  average  fall  of  foot  1.84  per  mile. 

"  5th,  The  distance  between  Wetumpka  aud  Mobile,  also  navigable  in  all  seasons,  is 
three  hundred  and  eighty-six  miles. 

"  6th.  Summing  up  the  two  portions  navigable,  make  five  hundred  and  sixty-six  miles, 
and  their  whole  Sill  is  345.5  feet,  which  gives  an  average  of  foot  0.61  per  mile. 

"  From  these  features  we  can  see  at  once  that  the  technical  question,  or  the  appor- 
tionment of  the  fall  by  a  judicious  and  skillful  construction  of  bars  and  locks,  present 
no  material  ditUcnlty,  and  that  the  amount  of  money  required  to  do  that  work  is  a 
matter  of  very  small  importance,  if  wq  consider  the  magnitude  of  tli^  «An«q\.^^<s:^  \q 
be  attained.    The  wonder  is  that  this  work  has  not  been  accom\A\«^^^Vi\iV4^VKi»^^^' 
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Indeed,  what  channel  of  transportation  is  better  calculated  than  thia,  to  spread  all 
around  industry,  prosperity,  and  wealth? 

"The  vaUcy  through  which  it  runs  abounds  in  coal  and  irpn  ores  of  the  best  quali- 
ties, luarbU^s  of  various  kinds,  lire-proof  stone,  litho«;raphic  stone,  gray  and  sand-stones, 
and  a  variety  of  minerals.  Capital  and  cheap  transportation  only  are  wanted  to  make 
this  section  of  country  an  inunense  workshop,  capable  of  giving  employment  to  thou- 
sands of  mechanics  and  workmen,  and  turniag  out  every  year  millions  of  dollars'  worth 
of  pro<iucts  of  all  descriptions. 

**  The  ports  of  the  Gulf  of  Mexico,  now  supplied  with  English  and  Pennsylvania  coal 
and  iron,  ought  to  be  furnished  direct  from  the  banks  of  the  Coosa  River ;  so  also  the 
West  Indies,  Central  and  South  America. 

**  Professor  Tourney,  on  page  70  of  his  Report  on  the  Geological  Survey  of  Alabama, 
speaking  of  the  Coosa  coal-tields,  says :  *This  coal  has  been  carried  down  the  Coosa 
River  to  Montgomery,  where  it  has  been  sold  for  40  cents  per  bushel.  But  what  gives 
it  its  greatest  value  here,  is  its  vicinity  to  a  good  bed  of  inm  ore,  which  it  approaches 
within  a  distance  of  two  miles.  There  are  liere,  then,  within  a  space  of  a  few  miles, 
all  the  materials  for  the  manufacture  of  iron  ore,  coal,  limestone,  and  tire-proof  stone, 
and  on  the  immediate  bank  of  the  river.* 

"Judging  from  the  experience  in  every  country  under  similar  circnmstaoces,  what 
an  immense  economical  revolution  this  new  channel  of  communication  by  thorough 
transportation,  once  opened,  must  produce  in  the  country  at  large,  and  particularly  in 
the  States  of  Alabama  and  Geortjia,  immediately  contiguous. 

"The  climate  of  the  Coosa  Valley  is  salubrious,  mild,  and  temperate,  its  winters  of 
short  duration,  its  soil  rich,  and  producing,  be8i<les  the  staples,  everything  in  abund- 
ance which  is  necessary  to  make  living  cheap  for  the  workman,  laborer,  and  mechanic. 
This  great  valley  is  intersecte<l  by  a  large  number  of  streams  which  never  freeze,  and 
on  them  a  multitude  of  site«  for  mills  and  factories,  with  inexhaustible  water-pow^r, 
and  all  destined  one  day  to  be  the  customers  and  feeders  of  this  great  channel. 

"For  want  of  this  great  thoroughfare,  millions  of  dollars'  worth  of  the  best  long- 
leafed  pine,  a  great  variety  of  oak,  ash,  walnut,  cedar,  cy])res8,  and  poplar,  which  coula 
be  tnrned  into  the  best  lumber  for  construction  and  other  purposes,  are  now  reduced 
to  ashes  or  rot  ujwn  the  ground. 

•  "If  we  take  a  belt  of  twenty  miles  distance  on  each  side  of  the  river,  at  which  the 
eflfect  will  be  felt  materially,  we  find  an  area  of  28,00()  square  miles,  or  180,100,000  acres 
of  land,  of  which  the  United  States  Government  owns  several  millions  in  the  shape  of 
public  lands." 

It  is  almost  impossible  to  estimate  the  increase  in  value  of  these  lands  which  will  be 
the  natural  and  immediate  result  of  opening  the  river  to  navigation.  It  is  fair  to  sup- 
pose, however,  that  the  increase  will  be  many  times  greater  than  the  amount  neces- 
sary to  pay  for  all  the  required  improvements.  • 

Accompanying  this,  I  respectfully  submit  approximate  estimate*  of  the  extent  of 
work,  and  cost  thereof,  necessary,  in  my  humble  judgment,  to  open  up  the  Coosa  River 
between  Greensport,  Alabama,  and  Coosa  bridge. 

Again  respectfully  calling  your  attention  to  the  necessity  of  completing  the  survey 
•of  the  Coosa  River, 

I  remain,  general,  with  great  respect,  your  obedient  servant, 

HENKY  C.  FILLEBROWN, 

,  Civil  Engineer y  Coosa  Jiirer  Surwjf. 

Brevet  Brigadier  General  J.  H.  Simpson,  U.  S.  A., 

Colonel  CorpH  of  Enginvern,  Mobile,  Alabama* 


Estimate  of  amount  of  work  required,  and  cost  thereof  to  remove  the  obstructions  1o  naviga- 
tion in  the  Coosa  Jiiver  between  Oreensport,  Alabama,  and  the  point  where  the  Selma,  Home 
and  Dalton  Railroad  crosses  the  riverjSOjne  secenty-seren  miles  below. 

The  character  of  construction  recommended  for  the  dams  and  canals,  with  their  lock- 
chamber,  consists  of  crib- work  made  of  timber,  14  inches  in  diamet-er,  tilled  iu  with 
heavy  rock  and  doubly  planked  with  2-inch  plank,  the  heading  and  tailing  of  the  locks 
to  be  of  mortar-laid  masonry  whore  the  material  is  at  hand. 

Prices  of  work  ba^(>d  ui)on  the  schedule  of  prices  paid  by  the  diflferent  railroad  cor- 
porations in  the  immediate  vicinity. 

Assuming  as  a  general  rule  that  each  dam  will  have  a  base  of  20  feet,  with  perpen- 
dicular height  of  10  feet,  it  will  require  for  each  running  or  lineal  foot  of  dam — 

69  lineal  feet  of  timber,  at  $3  50  per  100  feet $2  4S 

136  feet  planking,  at  $10  per  M  feit 1  36 

3i  yards  ktose  rock  for  tilling,  at  §1  12^  per  yard 3  93 
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Liabor,  cuttiii;^  uud  filling  mortises  and  tenons,  and  putting  mat<;rial  iu  x>lacc, 

per  lineal  foot $3  50 

11  21 
Add  for  engineering  expenses  and  contingencies,  30  per  cent 3  36 

Total  estimated  cost,  per  lineal  foot,  of  dam 14  57 


Averago  cost  per  cubic  yard  of  masonry $8  00 

Hard  rock  excavation,  per  cubic  yard 1  50 

Loose  rock  excavation,  per  cubic  yard 75 

Gravel  excavation,  per  cubic  yard 75 


Wbistenauf  8  Mill  Sboal : 

Dam  l,(HK)feet  long,  at  Si 4  57  i>er  foot 114,570  00 

Lo<rks,  370  cubic  yards  of  masonry,  at  §H , 2, 960  00 

Rock  excavation,  3,704  cubic  yaitls,  at  §1  50 5, 556  00 

$23,086  00 

Ten  Island  Shoal : 

Threi?)  dams,  each  1,000  feet  long 43,710  00 

Locks,  1,110  cubic  yards  masonry,  at  $8 ;  8, 880  00 

Rock  excavation,  2,133  cubic  yards,  at  $1  50 3, 199  50 

55,789  50 

Miller's  Reef: 

Rock  excavation,  889  cubic  yards,  at  $1  50 1, 333  50 

Loose  rock  at  two  points  between  Miller's  Reef  and  Box  Sboal,  $1,500  each..     3,  OOO  00 

Box  Shoal : 

Locks,  370  cubic  yards  masonry,  at  $8 $2,960  00 

Crib-work,  canal,  (same  dimensions  as  dam,)  1,200  feet 17,484  00 

Rock  excavation,  900  cubic  yards,  at  $1  50 1,350  00 

Loose  rock  and  gravel  excavation,  2,433  cubic  yards,  at  75  cents.       1, 824  75 

Estimated  cost  of  dredging  above  and  below  shoal 2, 000  00 

25, 618  75 

Broken  Arrow  Shoal : 

Two  dams,  ejich  900  feet  long,  1,800  feet,  at  S14  57 26, 226  00 

Loose  n>ck  and  gravel  excavation,  8,000  cubic  yards,  at  75  cents.      6, 000  00 

32, 226  00 

From  foot  of  Broken  Arrow  Shoal  to  head  of  Robertson's  Shoal,  some  loose 
rock  to  be  removed,  at  -an  estimated  cost  for  entire  distance  of 2, 500  00 

Robertson's  Shoal : 
Estimated  cost  of  widening  and  deepening  the  boat-chute  at  this  point 2,  SOO  00 

Choc-o-loc  Shoal : 

,    Dam,  1,100  feet  long,  at  $14  57 t!l6,027  00 

Rock  excavation,  2,500  cubic  yards,  at  61  50 3, 750  00 

19, 777  00 

Bar  8^  miles  below  Choc-o-loc ; 
Loose  rock  and  gravel  excavation,  1,333  cubic  y^rds,  at  75  cents 1,  OOb  00 

Foot  of  Long  Shallow  Beach:. 
Dam,  1,000  feet  long,  at  $14  57 $14,570  00 

Claunchy's  Shoal : 

Two  dams,  each  1,000  feet,  2,200  feet,  at  $14  57 32, 054  00 

Rock  excavation,  16,667  cubic  yards,  at  $1  50 25, 000  00 

57,054  00 

Turner's  Mill  Shoal : 
Total  estimated  cost  of  widening  and  deepening  the  present  channel...     7,000  00 

Four  miles  below  Turner's  Shoal: 

Dam,  900  feet  long,  at  $14  57 $13,113  00 

Loose  rock  and  gravel  excavation,  3,111  cubic  vards,  at  75  cents. .    2, 333  25 

15,446  25 

Ratcliff's  Island  Shoal : 
Loose  rock  and  gravel  excavation,  7,778  cubic  yards,  at  75  cents 5, 833  50 

Hall's  Island  Shoal : 
Loofie  rock  and  gravel  excavation,  6,067  cubic  yards,  at  75  cents. .  $5, 000  25 
Removing  snags  near  foot  of  island 500  00 
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Clear  Creek  Bar : 
Loose  rock  ami  gravel  excavation,  3,8d9  cubic  yards,  at  75  ceuts $2, 916  75 

Talladega  Creek  Bar : 
Rock  excavation,  2,222  cubic  yards,  at  81  50 3,333  00 

Total  estimated  cosf 278,484  50 

Respectfully  submitted. 

HENRY  C.  FILLEBROWN, 

Cicil  EnginecTy  Coosa  River  Svrtey. 


0  4. 

2.  Examination  and  survey  of  the  To^reiaBEE  river,  Alabama. 

By  act  of  Cougress  approved  July  11, 1870,  the  Secretary  of  War 
was  directed  to  cause  au  examination  or  survey,  or  both,  to  be  made  of 
the  Tombigbee  Eiver,  in  Alabama  and  Mississippi,  from  its  mouth  to 
the  head  of  navigation. 

By  letter  from  office  of  the  Chief  of  Engineers,  dated  Washington, 
D.  C.,  July  23,  1870,  Major  G.  B.  Eeese,  Corps  of  Engineers,  at  that 
time  in  charge  of  this  office,  was  charged  with  this  work,  and  was 
directed  to  inform  himself  of  the  nature  and  extent  of  the  examination 
that  might  be  required,  and  submit  at  an  early  day  a  project  and  esti- 
mate therefor,  having  regard  to  the  strictest  economy.  &c. 

A  project  and  estimate  were  submitted  in  letter  of  Major  C.  B.  Beese, 
dated  the  8th  of  August,  1870,  to  the  Chief  of  Engineers.  This  pro- 
ject and  estimate  being  approved  about  the  middle  of  August,  prepara- 
tions were  immediately  begun  to  inaugurate  the  work,  by  ordering  in- 
struments, and  searching  for  an  assistant  to  take  charge  of  it. 

Thomas  Pearsall  being  highly  recommended  by  prominent  parties 
as  a  man  competent  for  the  position,  was  promised  the  appointment  by 
.Major  C.  B.  Reese,  Corps  of  Engineers,  on  the  13th  of  September,  1870. 
On  the  IStli  of  September,  IMtijor  C.  B.  Beese  was  attacked  by  yellow 
fever,  and  died  at  Shorts,  Eastern  Shore,  Mobile  Bay,  Alabama,  on  the 
22d  of  same  month.  The  charge  of  operations  was  then  temporarily 
assumed  by  Captain  A.  N.  Damrell,  Corps  of  Engineers,  under  instruc- 
tions from  Chief  of  Engineers. 

The  appointment  and  complete  instructions  for  the  prosecution  of  the 
work  weiHi  sent  to  Mr.  Thom.is  Pearsall,  at  Montgomery,"  by  Captain  A. 
jS^.  Damrell,  it  being  considered  injudicious  for  Mr.  Pearsall  to  visit 
Mobile,  on  account  of  prevalence  of  yellow  fever  there. 

Material  for  the  work  was  i)urchased  and  forwarded  to  Mr.  Pearsall 
to  Montgomery,  Alabama,  and  received  by  him  on  the  15th  of  Novem- 
ber, and  he  left  Montgomery  for  Demopolis,  Alabama,  on  the  6th  of 
December,  to  commence  the  survey. 

On  the  12th  of  December,  Colonel  J.  H.  Simpson,  Corps  of  Engineers, 
relieved  Captain  A.  N.  Damrell  of  charge  of  operations.  On  the  28th 
of  December,  all  preparations  being  completed,  work  was  finally  com- 
menced. 

Mr.  Pearsall  confined  his  operations  to  a  mere  examination  of  the 
river,  from  the  head  of  navigation  to  its  mouth,  and  submitted  his 
report  on  the  27th  of  March,  1871,  which  report  was  forwarded  to  the 
Chief  of  Engineers  with  a  letter  from  Colonel  J.  H.  Simpson,  dated 
17th  of  April,  1871,  the  conclusion  ho  arrived  at  being  as  follows: 
According  to  his  report,  the  river  from  Columbus,  Mississippi,  the  head 
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of  hifjh-water  navigation^  tbree  hundred  and  seventy  miles  above  its 
eonfluence  with  the  Mobile  River,  and  four  hundred  and  twenty  miles 
above  Mobile,  down  to  Demoiwlis,  Alabama,  the  head  of  low-water 
navigation,  a  distance  of  about  one  hundred  and  seventy  miles,  on 
account  of  its  sandy  banks  and  bed  and  topography  of  adjoining 
country,  as  well  as  very  small  supply  of  water,  is  not  susceptible  of  per- 
manent improvement,  by  the  use  of  dams  and  locks.  With  regard 
to  the  river  from  Demopolis  to  its  confluence  with  the  Mobile  Eiver, 
he  is  of  the  opinion  that  no  permanent  improvement  in  the  navigation 
<>an  be  made,  for  the  same  reason  which  obtains  in  the  reach  above 
Demopolis. 

After  the  discharge  of  Mr.  Pearsall,  Mr.  Henry  C.  Fil!bbrown,  hav- 
ing been  sent  to  examine  the  character  and  location  of  the  bridge  of 
the  Alabama  and  Chattanooga  Railroad  Company,  which  spans  the 
Tombigbee  River  at  Jones's  Bluflf,  forty-nine  miles  above  Demopolis, 
against  which  the  steamboat  captains  and  pilots  on  the  river,  as  well 
as  the  Board  of  Trade  of  Mobile,  have  protested  as  an  obstruction  to 
navigation  of  the  Tombigbee  River,  submitted  reports  on  this  subject, 
and  also  on  the  possibility  of  improving  the  river,  which  reports  indi- 
cate that  the  river  is  susceptible  of  improvement,  principally  by  the 
i*emoval  of  snags  and  sawyers,  at  a  cost  of  $21,500,  which  appropria- 
tion is  asked  for. 

These  reports  of  Mr.  FiUebrown,  specifying  the   points  at  which 
improvements  can  be  made,  were  forwarded  with  my  letter  of  the  17th 
of  April  to  the  Chief  of  Engineers. 
Amount  allotted  from  appropriation  of  July  11,  1870,  for 

the  survey $4,800  00 

Expended  under  Majoi;  C.  B.  Reese,  during  third 

quarter  1870 $285  25 

Exi>ended  under  Captain  A.  !N.  Damrell,  during 

part  of  fourth  quarter,  1870 114  00 

Expended  by  Colonel  J.  H.  Simpson  during  fourth 

quarter  1870,  and  first  and  second  quarters  1871.    2,130  17 
Transferred  for  the  completion  of  survey  of  Apa- 

lachicola  River.  - : 1,761  50 

4,290  92 

Amount  available 509  08 


Amount  desired  for  improvement  of  the  river $21,500  00 


0  5. 


United  States  Engineer  Office, 

Mobile^  Alabama^  April  17,  1871. 

General  :  I  have  the  honor  to  submit,  herewith  inclosed,  the  report 
of  an  examination  of  the  Tombigbee  River,  with  a  view  to  its  improve- 
ment, under  the  act  of  Congress  approved  July  11,  1870. 

*  *  *  *.«  «  *  *  • 

Having  occasion  to  send  my  assistant,  Mr.  Henry  C.  FiUebrown,  to 
examine  the  character  and  location  of  the  bridge  of  the  Alabama  and 
Chattanooga  Railroad  Company,  which  spans  the  Tombv^bvi^  v\X»  ^^^w^^'^ 
Bluff,  forty-nine  miles  al>ove  l)emojK>lis,  against  vf\i\e\\  \Xi^  \v\q\,^*^\\.^ 
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Bteamboat  captains  raniung  the  river,  as  well  as  the  Board  of  Trade  of 
Mobile,  have  protested  as  au  obstruction  to  the  navigation  of  the  Tom- 
bigbee,  Mr.  Fillebrown  has  submitteil  reports  on  this  sabject,  as  well 
as  on  the  capability  of  the  improvement  of  the  river,  and  I  respect- 
fully refer  you  to  them  for  detailed  ac^count  of  the  localities  required  to 
be  improved.  By  these  reports  it  will  be  seen  that  the  river  is  suscei)- 
tible  of  imi)rovement  at  an  estimated  cost  of  $21,500,  as  follows : 

At  McGrew's  Shoal,  one  hundred  and  twenty-two  miles 
above  Mobile,  by  widening  the  channel $4,500  00 

At  Pevey's  Landing,  one  hundred  and  twenty-seven  miles 
above  Mobile,  removal  of  wreck 2,500  00 

And  dredging  channel-way  through  bar,  at  that  point 1,500  00 

At  Shitei^s  Kock,  one  hundred  and  fifty-two  miles  above 

Mobile,  removal  of  snags , . . .         7,500  00 

At  Osage  ]iar,  one  hundred  and  fifty-five  miles  above 
Mobile,  dredging  channel-way 1,000  00 

At  Pierson's  Shoal,  two  hundred  and  thirteen  miles  above 
Mobile,  or  thirty  miles  below  Demopolis,  reconstructing 
wing-dam 1,500  00 

To  this  1  would  add  for  removing  snags  from  Upper  Tom- 
bigbee  Ki ver,  at  Ten-mile  Shoal  below  Columbus,  referred 
to  by  Mr.  Pearsall,  or,  if  found  more  expedient,  for  cut- 
ting new  channel  across  neck  of  land  at  Wild-Cat  Bend 
in  that  shoal 1,500  00 

Contingencies 1,5(K)  00 

• 

Total  appropriation  called  for  and  which  I  would  recom- 
mend for  imi)rovingTombigbee  Kiver,  from  its  mouth  to 
head  of  high- water  navigation,  or  Columbus! 21,500  00 


In  regard  to  the  bridge  of  the  Alabama  and  Chattanooga  Railroad 
Company  at  Jones's  Bluff,  as  Mr.  Fillebrown's  reports  will  show,  while 
there  can  be  no  just  complaint,  either  regarding  its  construction  or  the 
width  of  channel-way  afforded  by  the  draw,  there  are  very  grave 
objections  against  its  present  location,  for  the  reason  that  boats  going 
down  stream  do  not  see  it  in  time  to  provide  against  the  danger  of  its 
being  not  open  ;  and  there  is  no  question  that  a  location  300  yards 
farther  down  the  river  would  not  only  not  be  objectionable,  but  the 
interests  of  navigation  require  this  change. 

1  am,  very  respectfully,  your  obedient  servant, 

J.  11.  SIMPSON, 
Colonel  of  Engineers^  U.  S.  A, 
Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  iS.  A.,  Washhigton,  D.  C. 


Unpted  States  Engineer  Office, 

Mobile,  April  3,  1871. 

General:  In  accordance  -with  yonr  instructions,  I  have  coUected  an  available  infor- 
mation from  ))ilot8  and  Bteaniboat  captains  concerning  the  Tombigbee  River,  and  re- 
spectfully submit  the  following  statement  of  facts  obtained : 

Captain  William  Matthews,  agent  of  the  Tombigbee  line  of  steamers,  and  Captain 
Taylor,  one  of  the  oldest  and  best  pilots  on  that  river,  coincide  in  the  oniuion  that  no 
general  peinianent  plan  of  improvement  can  be  applied  to  the  river.  They  think  that 
the  oavigatiou  can  be  improved  by  the  removal  of  snags  from  difi'erent  localitieB,  but 
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that  the  effect  will  he  hut  temporary.  Both  of  these  gentlemen  referred  me  to  the  oper- 
ations of  Captain  McCartney,  who  worked  for  some  time  removing  ohstmctions  from 
the  Tomhighee,  under  a  contract  with  the  State  of  Alabama. 

In  an  interview  with  Captain  McCartney,  the  following  information  was  obtained : 
Under  a  contract  with  the  State  of  Alabama,  he  was  to  remove  the  obstructions  be- 
tween McGh'w's  Shoal  (seventy  miles  above  the  month  of  the  Tomhigbee  River)  and 
Demopolis,  for  the  sum  of  $:20,000.  He  worked  three  seasons  and  fulfilled  the  terms  of 
his  contract.  The  heaviest  work  done  was,  according  to  his  statement,  at  Turner*s 
Shoal,  where  he  had  to  remove  the  wreck  of  a  large  steamboat  lying  directly  across  the 
channel,  and  Wood^s  Bluff,  where  he  had  to  excavate  a  channel-way  600  feet  in  length, 
45  feet  in  wi»lth,  and  3  feet  in  depth,  (600  feet  by  45  feet  by  3  feet,)  through  a  bed  of 
solid  rock.  As  these  obstructions  have  been  pernumently  removed,  he  is  of  the  opinion 
that  the  sum  of  $20,000  would  suffice  to  remove  the  existing  obstructions,  in  the  shape 
of  snags,  sunken  logs,  and  bars.  He  also  thinks  that  there  are  several  points  on  the 
river  where  the  navigation  can  be  improved,  by  the  construction  of  wing-dams.  He 
built  several  of  them  under  his  contract  with  the  State,  and  claims  that  they  have 
bei*n  of  pormaneut  benefit.  The  dams  constructed  were  of  a  primitive  character,  con^ 
sistiug  of  scows,  loaded  wi^th  rock,  sunk  in  the  passage-way  between  one  side  of  an 
island  or  bar  and  the  bank  of  the  river,  detiecting  the  whole  volume  of  water  into  on© 
channel.  These  scows  have  decayed,  but  the  stone  is  still  in  x>Iace,  producing,  as  ho 
claims,  the  desired  effect. 

Captain  Ham.  T.  Johnston,  owner  and  commander  of  the  steamboat  National,  who  is 
regarded  as  one  of  the  best-iufoi-med  steamboat  men  here,  coincides  with  Captain 
McCartney  in  his  views  regarding  the  improvement  of  the  river,  and  its  cost.  He  states 
that  the  rock  composing  the  wing-dam  at  Pierson's  Shoal  (constructed  by  Captain 
McCartney)  has  settled  to  such  an  extent  as  to  greatly  impair  its  usefulness,  and  sug- 
gests that  it  be  improved  by  being  made  higher.  The  necessary  rock  for  the  purpose 
can  be  obtained  from  a  point  only  two  and  a  half  miles  above,  and  the  c  est  of  the  re- 
construction would  not  exceed  ^1,500.  The  balance  of  the  estimated  amount,  applied 
to  the  removal  of  snag»,  widening  the  channel  at  different  points,  and  dredging  a  pas- 
sage-way through  fixed  sand-bars,  would,  in  his  opinion,  render  the  Tomhigbee  River 
navigable,  at  all  seasons  of  the  year,  to  Demopolis. 

Ke^ardin^  the  bridge  at  Jones's  Bluff,  I  am  informed  that  all  the  pilots  and  steamboat 
captains  unite<l  in  a  protest  against  it  as  an  obstniction  to  the  navigation  of  the  Tom- 
higbee. I  have  subsequently  learned  that  the  Mobile  Board  of  Trade  forwarded  a  simi- 
lar protest  to  Congress  in  January  last.  The  objections  urged  are  against  the  location 
of  the  bridge,  not  its  construction.  Pilots  complain  that  the  bridge  being  located 
in  a  sharp  bend  of  the  river,  just  behind  a  point  making  out  from  the  east  bank,  it  is 
imiM)ssibie  for  them  to  ascertain  whether  the  draw  is  oj>en  (when  coming  down  the  river) 
until  they  are  within  a  couple  of  boats'  lengths  of  it.  If  the  draw  should  not  be  open 
at  the  time  they  round  the  point,  they  claim  that  the^^  would  have  to  back  up  against 
a  heavy  current,  and  run  the  risk  of  being  swept  down  against  the  piers  of  the  bridge 
before  they  could  get  **  stem  way  "  on  their  boat.  The  general  statement  of  the  pilots  is 
to  the  effect  that  not  one  of  them  would  dare  attempt  to  ])afis  through  the  draw-way  of 
this  bridge  after  nightiall  on  their  downward  trip. 

The  foregoing  information  was  obtained  only  from  those  who  were  considered  tho 
most  reliable  men  in  their  profession,  and  I  am  satisfied  that  it  is  entitled  to  belief. 

Respectfully  submitted. 

HENRY  C.  ITLLEBROWN, 

Civil  Enyineer. 

Brevet  Bnga<lier  General  J.  IT.  Simpson,  U.  S.  A., 

Colonel  Corps  of  Engineers, 


Unjted  States  Engineer  Office, 

Mobile,  April  10,  1871. 

General:  In  obedience  to  your  order  of  tho  4th  instant,  I  proceeded  to  Demopolis 
and  Jones's  Bluff,  on  the  Tonibigbee  River,  and  examined  the  railroad  bridges  spanning 
the  river  at  those  iw>iuts.  Owing  to  the  recent  heavy  rise  in  the  Tomhigbee  Rivef,  I 
was  unable  to  carry  out  that  'part  of  your  order  which  referred  to  my  "  making  a 
careful  examination  ()f  the  banks  of  the  river  up  to  those  points." 

I  colIect«<l  such  information  as  could  be  obtained  from  the  pilots  and  other  officers 
of  the  steamboat  Clara,  and  found  that  their  statements  regarding  the  character  an<l 
extent  of  obstructions  to  navigation  on  the  Tonibigbee  River  agreed,  even  in  detail, 
with  the  data  obtained  from  difi'erent  steamboat  men  which  has  already  been  fur- 
niHhed  vou. 

The  tirst  important  locality  to  which  my  attention  was  called  was  McGrew*s  Shoal,  one 
hundred  and  twenty-two  miles  above  Mobile  by  river.    The  obsUuclvovi^  ^\» \\v\& ^^\vX 
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consiHt.  of  rockrt,  through  which  a  channel- way  40  feet  in  width  has  been  excavated.  This 
channel,  in  addition  to  its  bcinp;  narrow,  is  very  tortuous  iu  its  course.  The  river  first 
makes  an  abrupt  bend  to  the  hjft,  and  then,  turning  a  lonji^  narrow  point,  makes  an 
obtuse  angle  to  the  right,  running  nearly  parallel  to  itj)  first  course.  The  distance 
across  the  neck  of  this  point  is  but  one  mile,  while  to  go  around  it  requires  a  detour 
of  five  mih'8.  Banks  of  the  river  low  and  flat  on  both  sides.  The  rocky  shoal  lies 
just  along  the  lower  side  of  the  long  ])oint  referred  to,  and  extends  for  a  distance  of 
half  a  mile.  The  channel  through  this  shoal  could  be  widened  at  a  comparatively 
slight  expense,  and  the  pilots  state  that  no  further  improvement  is  re^jnired  to  render 
the  passage  at  this  point  safe  at  all  seasons  of  the  year. 

At  Pevey's  Lauding,  five  miles  above  McGrew's  Shoal,  there  is  an  obstruction, 
consisting  of  a  wreck,  which  lies  immediately  in  the  low-water  channeL  The  banks 
of  the  river  at  this  point  are  low  and  sandy,  and  there  are  fixed  sand-bars  crossing  the 
channel-way,  which  imjiede  navigation.  A  channel- way  dre<lged  through  these  bars 
for  a  distance  of  600  IVet,  with  an  average  width  of  50  fei^t,  and  depth  of  two  aud  a 
half  feet,  (600  feet  by  50  feet  by  2\  feet,)  aud  the  removal  of  the  sunken  wreck  referred 
to  al>ove,  will  give  free  navigation  at  this  point  during  the  low  stage  of  water. 

At  Slater's  Reach,  one  hun<lred  and  fifty-three  miles  above  Mobile,  there  is  a  perfect 
*'  nest  ot  snags,"  extending  for  a  distance  of  nearly  a  mile.  The  lower  end  of  the 
reach  is  the  most  difiicult  of  navigation,  and  the  pilots  informed  me  that  during  low 
water  they  were  obliged  to  **  push  their  boats  from  side  to  side  of  the  channel  with 
poles."  This  locality  is  regai'ded  as  the  most  difficult  of  navigation  on  the  river,  not 
only  during  the  period  of  extreme  low  water,  but  also  when  there  is  four  or  five  feet 
water  iu  the  channel.  Captain  H.  K.  Johnston,  an  old  steamboat  man,  reports  that  in 
coming  through  this  reach,  on  his  downward  trips,  he  is  obliged  to  reverse  the  engines 
of  his  boat,  drift  down  with  tlio  current,  and  keep  a  strong  force  of  men  at  work  to 
keep  the  boat  clear  of  the  snags  that  line  the  channel-way  throughout  the  greater 
length  of  the  reach.  He  considers  this  the  worst,  or,  to  use  his  expression,  *'  the 
most  snaggy  point  in  the  river." 

Just  above  the  reach  we  arrive  at  Osage  Bar.  This  is  a  sand-bar,  which  extends 
across  the  river  at  low  water,  and  inipedes  navigation  to  such  an  extent  that  boats  are 
frequently  turne<l  back  from  this  poiiit,  it  being  impossible  to  get  over  the  bar.  From 
the  best  information  I  have  been  able  to  gather  concerning  this  locality,  Osage  Bar 
has  existed  as  an  obstruction  to  navigation  during  the  last  twenty-five  years  withont 
any  material  changes  having  taken  place  in  it.  Th^re  is  but  little  current  here 
•daring  low  water,  and  I  would  suggest  that  if  a  channel-way  400  feet  long,  50  feet 
wide,  and  2 J  feet  deep,  (400  feet  by  50  feet  by  2^  feet,)  were  dredged  through  this  bar, 
it  would  afford  a  good  passage-way  for  boats  for  a  number  of  years. 

If  the  snag^s  were  removed  from  the  dift'erent  points  along  the  Tombigbee  River,  the 
channel  way  at  McGrew^s  Shoal  widened,  a  channel-way  dredged  through  thie  sand- 
bars at  Pevey's  Landing,  and  the  sunken  wreck  removed,  and  the  passage-way  dredged 
through  Osnge  Bar,  I  am  confident  that  boats  could  ply  between  Mobile  and  Demopolis 
during  the  entire  year.  I  would  suggest  the  employment  of  a  combined  dredge  and 
snag  boat  similar  to  those  in  use  on  the  Missouri  and  Arkansas  Rivers ;  one  boat  of 
that  construction,  if  i)roperly  managed,  could  clear  the  river  in  the  course  of  two  sea- 
sons. 

The  bridge  of  the  Selma  and  Meridian  Railroad  Company  cn)S8ej?  the  Tombigl>ee  at 
a  point  four  miles  below  Demopolis.  This  is  a  wooden  structure,  and  is  in  a  bad  state 
of  re[>air.  The  draw  affords  an  opening  of  seventy  feet  on  each  side  of  the  central 
pier,  which  is  hardly  sufiicleiit  to  allow  of  the  safe  passage  of  the  large  class  boats 
which  ply  between  Mobile  aud  Demopolis  ;  the  steamboat  National  ha^ing  an  extrc^me 
width  of  55  feet,  has  but  7^  feet  to  spare  on  each  side,  in  passing  through  the  opening. 
AVheu  allowance  is  nuide  for  the  **})atterl4of  the  i)iers,  the  width  of  the  opening  at 
low  water  is  diminished  to  65  feet.  The  piers  are  located  parallel  to  the  course  of  the 
current,  but  the  present  structure  requires  renewal.  In  case  of  its  reconstruction,  I 
would  suggest  the  propriety  of  changing  the  location  of  the  abutment-piors  of  the 
draw,  so  as  to  increase  the  width  of  th«  opening.  The  shore-spans  of  this  bridge  have 
recently  been  strengthened  by  putting  supports  under  tlu"  mi<ldle  of  each,  the  bridge 
having  "swagged  down."  River  has  a  high  bluff  bank  on  the  west  side,  but  the  ap- 
proach to  tlu'  bri«lgo  from  the  eastward  is  by  way  of  a  trestle-work,  some  fourteen  feet 
in  h(;ight;  this  trr^tle-work  gave  way  under  a  jjassiiig  train,  some  weeks  since,  causing 
a  considerable  loss  of  lift; ;  the  jjoint  where  the  accident  occurre<l  is  but  a  few  hundred 
feet  from  the  bridge. 

About  twenty  miles  below  Jones's  Bluff  thiTe  is  a  rock  shoal,  known  by  steamboat 
men  as  Spring  Blutf  Shoal.  This  is  a  rocky  bar  or  ledge,  some  300  feet  in  length,  ex- 
t-i^nding  a(;ross  the  river,  with  a  depn'ssion  in  the  ledge  next  the  west  bank,  in  which 
the  lovv-\yater  chanutd  is  located:  this  channel  could  be  improved  by  bla^itiug  away 
some  projecting  points  of  rock  nud  thus  widen  the  passage-way. 

I  ))asse«l  through  the  draw  opening  of  the  bridge  of  the  Alabama  aud  Chattanooga 
Railroad  Conjpany  which  spans  the  Tombigbee  at  Jones's  Bluff,  and  made  a  careful  ex- 
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smination  of  the  location  and  oonstrnction  of  the  bridge.  There  can  be  no  complaint 
made  either  regarding  ite  eonstmction  or  the  width  of  paasage-way  afforded  by  the 
draw.  The  piers  are  located  very  nearly  parallel  to  the  coui*8e  of  the  current,  and 
there  is  a  clear  opening  on  either  side  of  the  central  pier  of  91  feet.  In  going  up 
stream  a  steambciat  meets  with  no  delay  if  the  draw  is  open,  and  can  nin  throngu 
either  by  day  or  night.    In  coming  down  the  river  the  case  is  different. 

The  approach  to  the  bridge  at  Joneses  Blufl'  Irom  above  is  by  way  of  a  sharp  bend  of 
the  river;  a  narrow  i)oint  makes  out  from  the  east  bank  just  above  the  bridge,  ren- 
dering it  impossible  to  see  whether  the  draw  is  open  or  not  until  a  boat  is  within 
about  40()  feet  of  the  bridge.  Ou  the  west  bank  of  the  river  and  within  150  feet  of 
the  west  abutment  of  the  oridge,  there  is  an  indentation,  or  *'  pocket,"  worn  into  the 
chalky  clilf  to  the  depth  of  150  or  200  feet.  The  water  rushing  into  this  pocket  forms 
eddies  and  counter-currents  so  strong  as  to  very  materially  aftect  the  course  of  a  boat. 
Should  the  draw  be  closed  at  the  time  a  steamboat  rounds  the  ])oint  above,  it  would 
be  impossible  to  stop  her  headway  until  she  was  within  the  influence  of  these  e<ldies. 
In  that  case,  they  wonld  be  obliged  to  ''  back  up  "  against  these  heavy  currents,  which 
would  test  the  extreme  power  of  the  engines.  The  river  at  this  point  is  very  deep, 
and  the  main  volume  oftne  water  passes  along  the  foot  of  the  bluff,  but  is  deflected 
from  the  lower  point  of  the  '*  pocket  - '  mentioned  above,  and  passes  under  the  draw  at 
a  blight  angle  with  the  piers.  The  bridge  is  of  the  ^^ Truss''  pattern,  wooden 
suikerstmctnre,  resting  upon  brick  piers;  the  west  abutment-pier  is  located  just  under 
the  face  of  the  bluff,  and  there  are  two  piers  in  the  water  east  of  the  draw -pier.  The 
approach  to  the  bridge  from  the  eastward  is  by  means  of  trestle-work. 

I  consider  that  this  location  of  this  bridge  is,  to  say  the  least,  a  very  unfortnnate  one 
for  tlie  steamboat  interests.  Were  the  bridge  located  but  300  yanls  farther  down  the 
river,  the  diflicult  navigation  would  have  been  entirely  avoided;  as  it  is,  there  is  but 
the  diatanoe  of  a  good  boat's  length  to  allow  a  vessel  to  **  straighten  up"  in  after  pass- 
ing the  point  above.  Taking  into  consideration  the  currents  which  are  encountered  Just 
after  a  boat  rounds  the  point,  this  is  eutirely  insufficient.  In  conclusion,  I  wonld  state 
that,  in  my  opinion,  the  bridge  of  the  Alabama  and  Chattanooga  Railroad  Company 
spanning  the  Tombigbee  River  at  Jones's  Bluff,  is  in  its  location  an  obstruction  to  navi- 
gation. 

From  the  information  which  I  have  obtained  from  pilots  and  others  who  are  convers- 
ant with  the  obstructions  which  exist  to  the  safe  navigation  of  the  Tombigbee,  I  am 
satisfied  that  the  sum  of  $*20,000,  judiciously  expended,  as  indiciyted  in  the  foregoing, 
would  anffice  to  remove  the  obstructions  now  existing,  and  give  fair  navigation  between 
Mobile  and  Demopolis  during  the  season  of  low  water. 

Respectfully  submitted. 

HENRY  C.  FILLEBROWN, 

Civil  Engineer 

Brevet  Brigadier  General  J.  H.  Simpson,  U.  S.  A., 

Colonel  Corps  of  Engineers j  Mobilej  Alabama. 


0  6. 


3,  Examination  and  survey  of  mouth  of  apalachicola  river, 

FLORIDA. 

By  act  of  CoDgress  approved  July  11, 1870,  the  Secretary  of  War 
wa8  directed  to  cause  an  examinatiou  or  survey,  or  both,  to  be  made  at 
the  month  of  Apalachicola  lliver,  Florida. 

By  letter  from  the  Chief  of  Engineers,  dated  July  23, 1870,  Major  O. 
B.  K^eae,  Gorps  of  Engineers,  was  intrusted  with  this  work. 

The  death  of  Major  C.  B.  Reese,  and  the  prevalence  of  the  yellow 
fever,  delayed  the  commencement  of  the  work. 

Captain  A.  N.  Damrell,  Corps  of  Engineers,  who  assumed  charge  tem- 
porarily after  the  death  of  Major  C.  B.  Keese,  was  relieved  by  Colonel 
J.  H.  Simi)8on,  Corps  of  Engineers,  on  the*12th  of  December,  1870. 

Instruments  and  material  were  purchased  for  the  survey,  and  by  let- 
ter of  19th  of  January,  1871,  from  Colonel  J.  H.  Simpson,  Captain  A. 
1^.  Damrell  was  instructed  to  take  measures  for  the  immediate  prosecu- 
tion  of  this  work,  and  to  proceed  to  Apalachicola  alt^t  Wi^  ^^\sv^^\\^\)l 

37  E    . 
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of  Other  duties  assigned  to  hiin  iu  the  same  letter.  By  letter  of  Colonel 
J.  H.  Simpson,  dated  January  18, 1871,  Mr.  C.  F.  Trill  was  appointed  as 
an  assistant  on  this  survey. 

On  the  19th  of  January,  1871,  Mr.  C.  F.  Trill  received  complete  in- 
structions to  proceed  to  Apalachicola,  Florida,  and  inaugurate  the  work. 
On  the  28th  of  the  same  month  work  was  commenced  by  organizing  a 
party,  locating  and  arranging  for  the  erection  of  platforms,  taking 
soundings,  and  obtaining  such  information  as  might  be  of  use  in  prose- 
cution of  the  work.  From  this  time  work  was  pushed  along  as  rapidly 
as  the  weather  would  permit. 

By  letter  from  Colonel  J.  H.  Simpson  of  the  20th  of  April,  1871,  Cap- 
tain A.  N.  Damrell  was  directed  to  turn  over  this  work  to  Mr.  C.  F. 
Trill,  leaving  with  him  full  instructions  to  insure  the  proper  completion 
of  the  survey,  and  to  return  to  Mobile,  Alabama. 

At  this  time  the  examination  and  survey  had  been  carried  across  the 
bar  at  the  mouth  of  the  river  to  11  feet  of  water  on  the  outer  slope.  A 
preliminary  examination  had  been  made  for  the  purpose  of  locating  the 
best  channel  to  be  improved  across  the  Buckhead  and  other  shoals  in 
the  eastern  i>ortion  of  St.  George's  Sound,  to  enable  vessels  to  reach  the 
city  by  the  eastern  pass,  between  St.  George's  Island  and  Dog  Island.  A 
preliminary  examination  had  also  been  made  to  determine  the  practica- 
bility and  propriety  of  improving  New  Inlet,  which  is  a  channel  through 
St.  George's  Island,  nearly  south  of  Apalachicola,  and  almost  in  the  pro- 
longation of  the  natural  channel  across  the  bar  at  the  mouth  of  the 
river. 

The  survey  was  afterward  conducted  by  Mr.  C.  F.  Trill,  till  the  30th 
of  June,  1871,  at  which  time  the  field-work  was  completed  as  far  as  the 
funds  available  would  allow. 

By  the  1st  of  September,  1871,  it  is  presumed  that  the  field  and  office 
work  will  be  completed,  and  a  complete  report,  accompanied  by  maps 
.  and  estimates,  will  be  forwarded  as  soon  thereafter  as  practicable. 

Amount  allotted  from  appropriation  of  July  11, 1870 $2, 400  00 

Expended  up  to  June  30, 1871,  surplus  being  from  funds 
transfeiTcd  from  Tombigbee  River  survey 3, 116  59 


APPENDIX  P  1. 

New  York,  May  13, 1871. 

General  :  I  have  the  honor  to  transmit  herewith  the  final  report  of 
my  assistant,  Captain  William  Ludlow,  Corx)s  of  Engineers,  and  exi>lan- 
atory  chart  of  the  survey  and  examination  of  Charleston  Harbor,  pro- 
vided for  in  section  2  of  the  act  of  Congress  approved  July  11,  1870. 

Tlie  two  charts  prepared  by  Captain  Ludlow  have  been  placed  upon 
a  sin;ifle  sheet  in  piH?pariug  the  one  now  submitted,  and  some  dativ,  at 
points  not  covered  by  the  recent  examination,  have  been  added  fh>m 
former  surveys,  in  order  to  render,  as  far  as  practicable,  a  reference  to 
other  charts  and  sources  of  information  unnecessary. 

The  following  recommendations,  covering  the  expenditure  of  the 
money  now  available  *'for  the  improvement  of  the  ship-channel  in 
Charleston  Harbor,"  and  estimates  for  continuing  the  work,  are  respect- 
fully submitted. 
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Project  for  expending  the  $13,000  now  available : 

1.  For  the  removal  of  the  boiler  of  the  iron-clad  gun- 
boat Palmetto  State,  sank  in  the  month  of  Town 

Creek  to  12  feet,  low-water  soundings $1, 000  to  $1, 20ff 

2.  For  the  removal  of  the  boilers  of  the  two  gun- 
boats Ghicora  and  Charleston,  sunk  off  Marshall's 

wharf,  Charleston 2, 000  to    2,400 

3.  For  removing  turret  of  monitor  Patapsco,  sunk 

near  Fort  Sumter  to  15  feet,  low- water  soundings.      1, 000  to    1, 200 

4.  For  the  removal  of  the  two  wrecks,  the  Beatrice 

and  companloii,  sunk  in  Beach  Channel 7, 500  to    8, 500 

Total 11, 500  to  13, 300 


5.  Should  the  money  more  than  suffice  for  the  accomplishment  of  the 
work  above  named,  the  balance  to  be  applied  to  dredging  Beach  Chan- 
nel, using  for  this  purpose  the  steamer  and  pump  to  be  chartered  for 
work  on  St.  John's  Bar,  in  case  my  project  of  the  9th  instant,  for 
operating  on  that  bar,  is  sanctioned;  otherwise  balance  to  be  applied, 
if  sufficient — 

5  a.  In  removing  wreck  at  Fort  Sumter  ^ 81, 000  to  $1, 200 

I  propose  to  invite  proposals  at  once  for  executing  the  foregoing 
project 

ESTIMATES. 

For  continuing  and,  so  far  as  our  information  now  indicates,  for  com- 
pleting the  improvement  of  the  ship-channels  in  Charleston  Harbor, 
the  appropriation  of  the  several  amounts  below  named  is  recommended, 
viz: 

1.  For  removal  of  wreck  near  Fort  Sumter 81, 200  00 

2.  For  removal  of  wreck  of  monitor  Weehawken,  sunk  in 

main  channel  abreast  of  Morris  Island 12, 000  00 

3.  For  removal  of  wreck  of  wooden  gun-boat  Housatonic, 
sunk  outside  the  bar,  in  the  track  of  northern-bound 

vessels 10, 000  00 

4.  For  dredging  Beach  Channel  to  a  depth  of  15  feet,  and  a 

width  of  275  feet,  low- water  soundings 10, 000  00 

5.  For  removing  125  lineal  feet  from  the  end  of  Bowman 

Jettee,  to  a  depth  of  20  feet,  low- water  soundings 8, 000  00 

For  removing  hull  of  monitor  Patapsco 20, 000  00 

Total  to  be  appropriated 61, 200  00 


Should  the  proposed  removal  of  125  feet  from  the  end  of  Bowman 
Jettee  be  executed  with  such  results  as  to  suggest  a  further  reduction  in 
the  length  of  that  work,  an  additional  appropriation  will  be  requested. 
Very  respectfully,  your  obedient  servant, 

Q.  A.  GILLMORE, 
Major  of  Engineers^  Brevet  Major  General* 

Brigadier  General  A.  A.  HtrMPHREYS, 

Chief  of  Ejigine^rSy  U.  S,  -4.,  Washington^  D.  C. 
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P.  S. — As  the  removal  of  the  turret  of  the  monitor  Patapsco  secures 
15  feet  of  water  over  the  wreck,  I  have  included  it  iu  the  project  for  ex- 
peiidiiifj  the  existing  appropriation,  and  have  placed  the  cost  of  removing 
the  huH  the  laj^t  on  the  list  of  estimates,  for  which  appropriations  are  re- 
commended. Should  it  be  deemed  necessfiry  to  reduce  the  estimates,  this 
Item  ($20,000)  luav  be  omitted,  making  the  total  amount  to  be  appropri- 
ated i?41,200. 

Q.  A.  GILLMOPtE, 
Major  Engineers,  Brevet  Major  General. 


New  York,  October  20,  1870. 
Captain:         .  *  ^  •  •  •  • 

In  a<l(lition  to  tliesc  rurrout  obijcrviitious,  you  arc  charged  with  "the  examination  or 
nurwy  of  Charh'^tou  Harhor.  South  Carolina,''  provided  for  in  section  2  of  the  act  of 
Congress  making  appropriations  for  rivers  and  liarbors  for  the  tiscal  year  ending  June 
30,  1><70.  for  whirh  the  unm  of  i?:i,lHM)  has  been  anotted.  This  must  cover  all  expenses 
for  li«Id-\v(»rk,  oftice-work,  and  instruments. 

I  huggt'r*!  that  you  assume  personal  charge  of  this  survey,  con6ding  the  current  ob- 
aervatious  to  your  asnistanta.  The  *^  examination  or  survey*'  should  take  note  of  and 
cover  all  important  changes  in  the  water-channels  used  for  commerce,  that  have  occurred 
since  the  last  survey  ma<le  by  the  Coast  Survey  in  1866. 

Particular  care  should  be  taken  iu  reporting  upon  the  location  and  character  of  ob- 
structions in  the  channels,  such  us  wrecks,  iu  onler  that  intelligent  recommendations 
may  be  made  concerning  the  propriety  and  cost  of  their  removal. 
Very  re.-»pectfullv,  vour  obedient  servant, 

Q.  A.  GILLMORE, 
Major  EnginecrSj  Brevet  Major  General. 
Captain  William  Ltdlow, 

Corps  of  K)iijinetrs^  ^^  <S.  J.,  Xew  York  City. 


'  Engineer  Office, 

Charlftfton,  South  CaroUnaj  April  ^20^  1871. 

Major  :  I  have  the.  honer  t4>  submit  the  following  report  on  the  survey  and  examina- 
tion of  Charleston  Harbor,  made  in  accordance  with  your  instructions  of  October20, 1870. 

The  large  chart  shows  the  field-work  done,  on  a  scale  of  1.250  feet  to  the  inch,  or 
rrJb^;  and  the  tracing  gives  a  scale  of  GOO  feet  to  the  inch,  or,  eooo»  the  hydrography 
of  the  Beach  Channel. 

Inasmuch  as  the  survey  ha<l  for  its  object  to  ascertain  by  what  means  the  harbor  and 
its  channels  of  entry  might  be  improved,  no  time  was  lost  iu  verifying  the  minor  details 
of  the  Coast  Survey  chart ;  the  instrumental  work  being  at  once  directed  to  the  point  sag- 
gesting  the  possibility  of  improvement,  the  various  wrecks  in  the  harbor  claiming  consid- 
eration most  readily,  and  a  study  of  the  harbor,  and  the  records  of  previous  examinatiom« 
directing  attention  immediately  to  the  Beach  Channel.  The  position  of  the  wrecks 
have  been  careAilly  determined,  as  well  as  those  of  the  buoys  and  beacons;  in  the 
minority  of  instances  correcting  these  as  given  on  the  Coast  Survey  chart,  wliile,  for 
the  detail  of  the  shore-lines,  the  chart  has  been  followed. 

It  was  thought  a  matter  of  interest,  in  connection  with  a  consideration  of  the  rdnme 
of  the  harbor,  to  ascertain  if  any  effect  had  been  produced  upon  tlio  curves  of  deptu  by 
Forts  Ripley  and  Sumter,  and  soundings  were  accordingly  made  ujion  the  middle  ground 
surrounding  Fort  Ripley,  and  along  the  edge  of  the  James  Island  Bank,  from  Fort 
Johnson  to  Sumter,  thence  in  the  direction  of  Cumming's  Point. 

No  change  of  conseipience  is  apparent  ou  the  mid<lle  grouud ;  in  fact,  there  is  a  remark- 
able resemblance  between  the  two  outlines  of  the  slioal.  On  the  James  Island  bank, 
however,  it  is  evident  that  Fort  Sumter  has  exerted  a  positive  though  not  as  yet  a 
very  imiK>rt-ant  iuHueiice  on  the  outline  of  the  bank.  It  ap|>ears  that  above  Samter 
the  *^fathonl  curve  has  been  pushed  biick  toward  James  Island,  while  east  of  the  fort 
the  curve  has  encroarhed  considerably  upon  the  deep  water.  In  connection  must  be 
considered  the  fact,  which  the  ciiaii;  does  not  show,  that  in  the  vicinity  of  Sumter,  and 
above  it,  the  bank  itself  hjis  been  upheaveil  to  a  very  considerable  extent.  The 
rationale,  then,  would  seem  to  be  tliat  the  fort,  acting  as  a  solid  bulk-head, •reBists  the 
incessant  denudating  action  of  the  ebb-tide,  and  checks  its  flow  over  the  shoal,  and 
thus  allows  the  bank  to  rise  in  height  from  increments  deposited  by  the  flood,  at  the 
SAttio  tiiuii  the  ebb  is  compelled  to  follow  more  the  chauuel-liue,  and  so  act  with  in- 


KEPORT   OF   THE   CHIEF   OF   ENGINEERS.  581 

oreaeed  pressure  afsainst  the  shore  of  James  Island  Bank,  cutting  it  away  somewhat, 
while,  from  heing  deflected  over  toward  Sullivan's  Island,  (with  a  powortnl  influence 
on  the  beach  channel)  it  allows  the  3-fa thorn  curve  beyond  the  fort  to  gradually  increase 
its  distance  to  the  east,  until  the  two  curves  again  meet  off  Cuniming's  Point.  In  this 
effect  is  not  seen  anything  that  can  act  unfavorably  upon  the  channel-way,  but  merely 
a  circumstance  worth  noting  from  its  influence  on  the  Beach  Channel. 

The  soundings  made  upon  the  bar  of  the  Pumpkin  Hill  Channel  are  un<loubtodly  in 
excess  of  the  actual  average  de]>th.  This  is  owing  to  the  fact  that  for  nearly  a  month 
preceding  the  time  when  the  soundings  were  taken  the  wind,  blowing  from  easterly 
directions,  had  maintained  more  than  average  depth  of  water  U]>ou  the  bar.  I  have 
given  the  soundings  as  they  appear  in  the  tield-book,  since  they  do  not  bear  upon  any 
recommendation  made  in  this  report ;  but  to  show  tlie  average  mean  low-water  depth, 
about  1^  inches  should  be  deducted  from  each  sounding. 

The  detaile<l  report  of  the  wrecks  is  given  as  follows,  eonimencing  with  those  furthest 
up  the  harbor. 

1st.  The  Palmetto  Stnte. — This  was  an  irou-fla<l  ^jun-boat  of  southtrn  construction, 
sunk  in  the  mouth  of  Town  Creek,  Just  above  the  city,  in  1SG.5  ;  it  has  been  blasted  by 
wreckers,  working  under  a  contract  with  the  Treasury  Departnieut,  and  the  machinery 
taken  out.  There  are  12  fe«^t  of  water  over  the  deck«,  but  onlv  (5  feet  over  the  boilers,. 
Thoujjh  not  an  iuiportant  obstruction,  it  has  cause<l  disaster,  and  should  be  removed  by 
blasting  out  the  boiler  to  a  depth  of  12  feet  at  low  water.  To  eflect  this  would  cost 
al»out  §1,000. 

2d.  The  Chieora  and  the  Charhxton. — These  two  wrecks  have  the  same  history  as  the 
Palmetto  State,  and  lie  nearly  together  in  the  Cooper  river,  below  Drum  Island,  off 
Marshall's  wharf.  They  have  boti  been  operated  uj)on  by  wreck^*rs,  but  the  boilers 
remain  as  obstructions  to  vessels  coming  into  the  wharf.  Over  the  wrecks  themselves- 
is  as  much  water  as  near  them,  but  the  boilers  are  but  2J  feet  below  the  surface  at 
low  water,  and  thev  should  be  removed.  The  cost  is  estimated  at  about  81,000  apiece,. 
12,000. 

3<1.  The  irrccks  near  the  entrance  to  Hoq  Inland  Channel  are  unimportant. — They  proba- 
bly aid  in  maintaining  the  reef  or  shoal  which  connects  them  with  Shute's  Folly 
Island,  and  may  have  a  favorable  influence  in  deflecting  some  of  the  flow  from  the 
Cooper  River  toward  the  city,  which  would  otherwise  escape  by  the  Hog  Island  Chan- 
nel, 

4th.  The  wreck  on  James  Inland  Bank  consists  of  a  boiler  and  other  iron,  but  is 
entirely  out  of  the  channel,  and  does  not  require  attention, 

5th.  The  wreck  near  Fort  Sumter  consists  of  a  boiler,  &c.;  and  although  no  obstruc- 
tion to  commerce,  should  he  removed  for  the  reason  that  it  deflects  the  tide  from  the 
head  of  the  wharf  at  Sumter,  thereby  gradually  shoaling  the  water.  It  will  be  cheaper 
to  remove  the  wreck  now  than  to  extend  the  wharf  hereafter.      Probable  cost,  $1,000. 

6th.  The  Patapico  was  a  single-turreted  monitor,  sunk  in  the  channel-way  near  Fort 
Suuitep,  It  has  been  heavily  blasted.  The  decks  over  the  engine-room  blown  off, 
although  the  engines  are  still  in  her.  The  pilot-house  has  been  removed.  The  turret 
is  inclined  at  an  angle  of  about  35"  to  the  west.  There  is  now  15  feet  of  water  over 
the  wreck,  except  on  the  turret,  the  upper  comer  of  which  is- but  54^  feet  below  the 
surface.  The  great  force  of  the  current  here  ren<lers  the  wreck  the  most  diflScult  of 
all  to  work  upon.  To  remove  it  entirely  would  be  the  proper  method  of  dealing  with 
it,  and  from  the  best  opinion  I  can  form,  the  cost  to  obtain  20  feet  of  water  would  b© 
about  $20,000.  To  blast  ofl*  the  turret,  so  as  to  have  15  feet  over  the  wreck,  would 
cost,  say  S1,0<X). 

7tb.  The  JVeehaicken  was  a  single-turreted  monitor,  sunk  off  Morris  Island,  in  a  nearly 
east  and  west  position,  directly  across  the  channel.  It  has  been  heavily  blasted,  and 
there  are  now  11^  feet  of  water  over  everything.  The  engines  have  been  taken  out. 
The  turret,  of  12-inch  iron,  was  blasted  to  pieces  with  an  interior  charge  of  475  pounds 
of  powder,  Tlie  pilot-house,,  of  10-inch  iron,  was  burst  with  two  charges,  one,  under- 
neath, of  475  pounds,  the  other,  inside,  of  250  pounds.  The  pieces  of  both  lie  in  the 
hold  of  the  vessel  with  the  boilers.  The  sand  has  banked  up  on  both  sides  of  the  ">vreck, 
except  at  the  stern,  which  lies  to  the  west,  where  the  bottom  has  cutout  for  a  distance 
of  40  feet,  and  the  stern  has  broken  ott'  and  fallen,  holding  to  the  remainder  of  the  wreck 
by  the  lower  parts.  The  wreck  should  be,  as  nearly  as  possible,  removed.  Tlie  esti- 
njated  cost  is  $12,000. 

8th,  The  Keokuk  was  a  double-turreted  monitor,  and  lies  in  15  feet  of  water,  near  the 
south  end  of  Morris  Island,  It  has  11  feet  of  water  over  it,  and  1  foot  on  the  turret. 
It  lies  entirely  out  of  the  path  of  any  vessel,  except  a  stray  coaster  bound  south  from 
Charleston;  and  even  they  can  onlj*  in  smooth  water  approach  it,  owing  to  it«  prox- 
imity to  nearly  constant  breakers.  From  the  same  cause  the  wreckers  have  not  dis- 
turbed it.    To'  remove  the  wreck  to  a  depth  of  15  feet  would  cost  |^,000, 

9th.  The  Hounatonic  was  a  wooden  vessel,  blown  up  at  anchor  by  a  torpedo-lwat, 
which  sunk  with  her.    The  wTecks  of  the  two  lie  nearly  four  \n\\eA  ^m^  ^««X»  ^^  "Caa 
Weehawken  light-ship,  in  4^  fathoms  of  water.    It  \b  given  vn  \\i^  niwc^vii  vS.>i>BkfeOftasVi 
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The  wreck  has  heen  blasted,  the  stem  blown  off,  and  portions  of  the  machinery  taken 
out.  Two  l>oilers  are  still  in  her,  weighing  40  and  50  tons  each.  From  the  quarter 
forward  the  ribs  stand  up  to  their  full  height,  giving  about  7  feet  at  low  water.  The 
wooden  sheathing  inside,  and  the  planking  outside,  are  eaten  by  worms  down  to  the 
copi>er.  It  is  a  danserous  wreck,  lying  iu  deep  water,  in  the  tracK  of  northerly-bound 
Tessels,  and  should  l)e  removed.  The  estimated  cost  to  obtain  20  feet  of  water,  is 
♦10,000. 

All  these  amounts  are,  as  nearly  as  possible,  estimated  fur  the  actual  cost  of  removal, 
and  if  contracts  are  made,  the  contractor  is  supposed  to  look  for  his  profit  to  the  value 
of  the  material  raised. 

10th.  The  wreck  of  the  Ilaccoon  lies  upon  the  north  breaker  of  the  north  channel,  and 
is  no  obstruction. 

llth.  The  wreckM  iu  thv  Jituch  Channel  remain  to  l)c  considered.  These  have  been 
referrtMl  t<i  in  my  preliminary  report  of  Januarj'  27,  1871.  They  consist  of  the  Beatrice 
and  her  companion,  on  Drunken  Dick  Shoal,  and  the  Minho,  Stono,  and  Prince  Albert, 
on  an<l  near  the  end  of  Bowman  Jetteo.  The  position  of  these  wrecks  protects  them  from 
heavy  seas  in  all  directions,  and  they  are  almost  constantly  in  comparatively  smooth 
water ;  and  in  the  event  ol"  a  storm,  the  wrecking-boat  can  easily  seek  protection  by 
passin<r  round  the  jettee  into  the  harbor.  The  water  near  tliem  is  not  ver^'  deep,  nor  is 
the  flow  of  the  ti<le  through  the  Beach  Channel  as  rapid  as  in  other  points  of  the  har- 
bor. I  am,  therefore,  inclined  to  believe  that  the  amounts  originally  estimated  for 
them  wouhl  suffice  for  their  removal ;  but  this  point  has  been  already  covered  by  your 
reconnuendation  of  an  appropriation.  The  conclusions  arrived  at,  as  to  the  direction 
to  be  given  to  efforts  to  improve  the  harbor,  do  not  vary  from  those  suggested  in  my 
preliminary  report.  The  cliannels  now  generally  used.  Viz,  the  Pumpkin  Hill,  for  all 
large  vessels,  and^the  Swash,  for  smaller  ones  l)ound  north,  are,  in  all  probability,  ahso- 
lutely  incapable  of  permanent  improvement  except  at  some  vast  expense.  Their  exposed 
position,  the  shifting,  uncertain  nature  of  the  fine  sand  composing  their  bars,  the  preva- 
lence of  northeast,  southeast,  and  southA'est  winds,  whose  fury  is  fully  exercised  upon 
them,  the  consequent  rlianges,  s<jmetimes  budden,  in  depth  and  direction,  all  seem  to 
discourage  attemi>ts  to  discover  an  cfftictive  plan  of  improvement.  Dre<lging  with 
Bonie  form  of  rotary  juimp  of  great  power,  and  with  improved  appliances,  might,  by 
constcint  work,  maintain  upon  these  bars  an  increased  depth  of  water.  Notwithstanding 
that  the  exnense  of  this  wouhl  be  great,  and  its  efficiency  uncertain,  it  might  be  advi- 
sable to  make  the  attempt,  were  it  only  to  ascertain  what  relation  the  cost  would  bear 
to  the  value  of  increased  conmierce  and  immunity  from  disaster,  and  at  least  have  a 
basis  of  calculation  and  comparison.  But,  fortunately,  there  is  found  in  the  Beach 
Channel  a  direct  (»))portunity  of  making  a  permanent  improvement,  and,  by  a  compari- 
tively  small  expenditure,  give  at  once  a  channel  of  entry  which  shall  be  safe,  conveni- 
ent, and  commoilious.  The  permanent  nature  of  this  channel  is  proved  by  the  various 
surveys  made  from  time  to  time,  which  always  give  it  in  the  same  position,  while  the 
other  channels  have  shifted  continually.  It  has,  at  the  present  time,  a  depth  of  water 
jl^eater  than  the  Pumpkin  Hill  Channel,  is  sheltered  in  all  directions  fi*om  heavy  seas 
until  a  safe  depth  is  reached,  is  easy  of  access  from  the  ocean,  cuts  off  some  15  miles 
in  distance  for  vessels  in  the  northerly  coasting  trade,  and  would  undoubtedly  be  used 
by  all  vessels  bound  north,  were  it  not  for  the  wrecks  that  obstruct  it,  and  possibly 
aome  apprehension  of  the  lumps  at  the  inner  mouth  and  the  close  approach  of  the 
Drunken  Dick  Shoal  to  the  Bowman  Jettee.  The  yellow  curve  iu  the  small  tracing 
ahows  those  portions  in  the  channel  where  the  depth  is  15  feet  or  more.  It  will  be 
seen  that  a  clear  15  feet  can  be  carried  through,  except  at  two  points  near  the  inner 
mouth,  where  the  curves  approach  to  about  100  yards.  Dre<lging  on  these  two  bars, 
and  removing  the  11-foot  lump  at  the  end  of  the  jettee  to  a  depth  of  15  feet,  would  open 
the  channel  straight  through.  To  effect  both  these  objects,  it  is  estimated,  would 
eost  about  |10,000,  putting  the  cost  of  dredging  at  $1  per  cubic  yard. 

There  is  one  otuer  recommendation  made  In  my  preliminary  report  for  the  improve- 
ment of  the  Beach  Channel,  to  which  it  is  again  necessary  to  refer,  viz,  the  removal  of 
A  portion  of  the  Bowman  Jettee.  I  am  constrained  to  believe  that  this  is  required  to 
render  the  Beach  Channel  all  that  its  proper  regime  would  make  it,  for  reasons  that 
may  be  given,  as  follows : 

At  the  time  the  jettee  was  built,  the  sea  had  encroached  upon  the  shores  of  Sullivan's 
Island,  had  attacked  and  partially  undermined  the  walls  of  Fort  Moultrie,  and  threat- 
ened, by  making  a  breach  across  the  island,  through  the  low  place  east  of  the  fort,  to 
imperil  its  existence.  The  jettee  was  built,  and  at  once  its  fsvorable  action  was 
evmced.  The  high-water  mark  rapidly  receded  from  Fort  Mo^ltrie;  the  whole  line  of 
the  beach  advanced  against  the  ocean,  and  the  smaller  Jettees  and  sea-wall  supported 
the  Bowman  Jettee,  repulsed  the  attack  of  the  sea,  and  allayed  the  apprehensions  felt 
for  the  safety  of  the  island.  Another  efiect,  this  time  an  unexpected  one,  was  discov- 
ered. The  jetted  had  been  built  to  connect  the  Drunken  Dick  Shoal  with  the 
shore,  and  so  close  what,  (at  that  time,  from  the  incessant  washing  of  the  sea  into  it,) 
was  not  a  channel,  but  a  slue- way  of  uncertain  depth  and  no  importance.-   Bat  when 
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the  abradiDg  action  of  the  sea  and  tides  upon  the  shore  was  checked  suddenly,  the 
channel  opened  and  deepened,  and  began  to  attract  attention  as  an  available  entry  to 
the  harbor.  There  was,  howeyer,  a  limit  to  this  reaction,  and  at  a  time  when  the  jettee 
still  extended  to  a  distance  of  5G0  feet  beyond  low- water  mark,  a  normal  and  compar- 
atively constant  condition  of  things  was  established.  The  shore  no  longer  encroacned 
upon  the  deep  water,  except  upon  the  east  side  of  the  jettee,  where  it  was  protected 
from  the  tremendous  rush  of  the  ebb-tide  out  of  the  deep  reservoir  within,  and  formed 
«n  angle  having  the  Jettee  at  its  apex.  It  was  evident  that  the  jettee  had  reached  the 
limit  of  its  usefulness  in  building  out  and  maintaining  the  shore.  The  curves  in  the 
tracing  show  this  remarkably,  where  the  1-fathom  curve  on  the  east  side  is  100  feet 
beyond  the  2-fathora  curve  on  the  west  side ;  the  2-fathom  curve  on  the  east  reaching 
nearly  to  the  end  of  the  jettee,  while  opposite  to  it  are  4  and  5  fathoms.  Removing  250 
feet  of  the  jettee  would  bring  it  back  to  the  1-fathom  curve  on  the  east  side,  and  give  an 
opportunity  for  the  escape  of  perhaps  double  the  amount  of  water  through  the  channel, 
and  probably  do  away  with  the  necessity  of  drecl^ing  altogether.  I  do  not  think  any 
Apprehension  need  be  felt  of  the  Drunken  Dick  Shoal  approaching  the  jettee.  as  it  is 
removed,  believing  that  the  increase<l  pressure  against  it  would  at  least  retain  it  in  its 
present  position,  and  knowing  that  the  end  of  the  jettee  rests  upon  a  steep  shelf  of  marl 
rock,  which  .would  itself  act  as  a  break  and  furnish  no  material  for  tilling  up  the  channel. 
My  idea  would  be  to  begin  at  the  extreme  end  of  the  jettee,  and  remove  a  section  at  a 
time  of,  say,  50  feet,  then  allowing  a  little  time  for  the  development  of  the  efTect  pro- 
duced, take  off  another  section,  and  so  on,  stopping 'as  soon  as  the  most  favorable  con- 
dition was  reached.  The  whole  to  be  done  under  careful  supervision,  and  the  material 
raised  to  be  piled  u^ion  the  jettee,  inside  of  the  250  feet.  That  the  effect  would  be  fav- 
orable, I  do  not  doubt ;  that  it  is  needed,  I  am  also  convinced.  At  ])resent  there  is  some 
danger  in  entering  and  emerging  from  the  channel,  as  the  powerful  tide  that  sweeps 
past  its  month,  both  on  the  ebb  and  llood,  would  turn  a  large  vessel  almost  half-way 
Tonud  before  it  had  time  to  clear  the  jettee  or  the  shoal,  and  so  make  it  dangerous  to 
go  in  or  out,  except  near  slack-water.  This  would  restrict  the  usefulness  of  the  chan- 
nel, even  were  it  deep  and  open,  and  render  shipmasters  timid  about  using  it. 

In  support  of  these  conclusions  to  which  I  have  come,  I  would  quote  from  a  report 
made  by  Professor  Bache,  Coast  Survey,  Lieutenant  Kurtz,  United  States  Engineers, 
and  Lieutenants  Maftit,  Maur3*,  and  Davis,  United  States  Navy: 

*^  The  deposit  of  sand  on  both  sides  of  the  jettee  (Bowman's)  has  greatly  modified  the 
shore-lines,  to  which  it  has  added,  at  a  mean,  more  than  100  yards.  The  tendency  of  the 
ol>stmction  which  this  work  presents  to  the  ebb  is  undoubtedly  to  deflect  the  water 
more  through  the  north  channel,  and  it  is  one  of  the  considerations  going  to  show  the 
stability  of  the  Sullivan  Island  channel,  that  it  has  not  been  more  affectedby  the  action 
of  the  jettee." 

Lieutenant  Maury,  in  another  report,  says :  ^^  The  ebb-tide  in  this  locality  mns  with 
g^eat  force,  •  *  •  *  *  and  over  the  jettee  it  is  very  rapid  until  half-ebb,  when  the 
exposure  of  the  rocks  by  the  falling  of  the  water  produces  an  eddy-current  favorable  to 
the  deposit  which  the  flood-tide  has  alreadv  maae." 

Captain  Bowman,  in  his  report  to  che  Chief  of  Engineers,  of  October  11,  1839,  says : 
''The  proposed  work  (the  construction  of  the  jettee)  •  ♦  •  *  will  cause  the  exten- 
sion of  Sullivan's  Island  to  the  south.  *  ^  *  It  will  concentrate  the  water  upon 
the  bar  of  the  north  channel,  and  increase  its  depth." 

Captain  Cullum,  in  his  report;  of  November  10, 1857,  to  the  commssioners  of  the  State 
^f  South  Carolina,  for  the  improvement  of  Charleston  Harbor,  in  cocgunotion  with 
whom  he  was  working,  says:  •  •  *  <^  Connected  with  the  improvement,"  (that  of 
dredging  the  channel,)  ^'  I  deem  it  important  to  remove  to  the  depth  of  16  feet,  at  low 
irater,  tne  extreme  outer  end  of  Bowman's  Jettee,  which  projects  into  the  proposed 
channel." 

After  arriving  at  a  more  thorough  knowledge  of  the  depth  of  water  around  the  jettee, 
I  find  that  my  former  rough  estimate  of  the  cost  of  removal  of  250  feet  of  it  was  entirely 
too  small.  I  derived  my  idea  of  the  depth  from  the  soundings  on  the  east  side.  For 
a  depth  of  20  feet,  and  length  of  250, 1  estimated  the  cost  at  $15,750,  and  for  the  same 
depth  and  length  of  125  feet,  it  would  be  about  $8,000. 

• 

SUMMARY  OF  ESTIMATE8. 

1st.  For  removing  wrecks — 

Palmetto  State '.  $1,000  00 

Chicora  and  Charleston,  each  $1,000 2,000  00 

Wreck  at  Fort  Sumter 1,000  00 

Patapsco,  (to  20  feet) 20,000  00 

(To  remove  the  turret  only) [1,000  00] 

Weehawken,  (20  feet) 12,000  00 

Keokok,  (15  feet) 20,000  00 

Housatonic,  (20  feet) Vi.^Jf^  ^ 
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2d.  For  dredging  Beach  Channel $iri,i'Vii» 

3d.  For  removing  250  feet  Bowman's  Jettee 15.7^'  * 

(For  removing  125  feet  Bowman's  Jettee) [t.^"'  ^1 

Total W«.:j<'» 

Or,  omitting  the  amounts  in  brackets »1.T'<  p 

I  send,  herewith,  a  communication  from  Mr.  Geo.  W.   Clark,  tranAmittinf  U-iir 
stiitements  of  the  marine  business  of  the  port  of  Charleston,  South  Carolina. 

I  have  endeavored  to  obtain  from  tlie  Chamber  of  Commerce,  and  they  frwu'^af 
persons  intimately  acquainted  with  the  business  of  the  port,  an  estimate  of  theiac^**^ 
value  of  commerce  which  wouUl  follow  a  pcnuanent  improvemeut  in  the  chaa:?rl«i 
entry.  But  I  find  that  these  estimates  vary  within  large  limitis  and  are  praeti*-*-) '^ 
no  value.  The  percentage  of  increase  is  variously  put  at  25,  50,  and  100  per  err.*,  i 
should  say  the  first  figure  won  hi  bo  nearest  the  truth.  A  large  amount  of  cot  «'»| 
shipped  to  New  York  lor  exportation  which  wouhl,  with  an  increased  depth  of  wiX  = 
the  bar,  be  sent  directly  from  tliis  port,  thus  increasing  its  bnsiuess  and  pros^rn 


intelligent  co-operation  in  the  fieUl-work. 

Very  resi)ectfullv,  your  obedient  servant, 

WM.  LUDLOW. 
Captain  of  Kugineer»,  Bri,  Lt,  Col  fi- 
Hajor  Q.  A.  GiLL>fORE, 

Corps  of  Emjinttrtty  U.  S.  J.,  -Vt'Jt'  York  City. 


Cl'STOM-Hor.SE,  CHARL>:STON,  SoUTH   C.UIOIXNA. 

Sir:  Acknowledging  receipt  of  your  communication  of  20tli  instant.  informia^J*' 
such  information  pertaining  to  the  business  of  this  port  desireil  by  vourseii.  d--^' 
hand,  I  have  the  pleasure  to  transmit  for  your  uses  tabular  statements  as  follovi: 

A. — Of  vessels  entered  at  this  port  during  the  year  1870  from  foreign 

ports ". 1-24  3i».::s 

B. — Of  vessels  cleared  at  this  port  (hiring  the  year  1870  for  ^reiim 

.      ports lt»  63,"" 

C. — Of  vessels  entered  coastwise  at  this  port  during  the  year  1870..  540  370.*^; 

D. — Of  vessels  cleared  coastwise  at  tliis  port  during  the  year  1870  .'.*  461  33i3r. 

E. — Imports  at  this  port  during  1870 ftSIT.i^ ' 

F. — Exports  at  this  port  during  1870 II1!I1!I1     11,1«*4*] 

G. — Duties  received  during  lbC8, 1809,  and  1S70 Iim'I!!         78^!5^i 

In  thip  connection,  I  beg  to  state  that  many  vessels  enter  and  cleir  «i  tl».' 
without  reporting  at  this  oftice,  they  being  under  license,  and  laden  with  d 
goods  only.    How  large  the  number  of  such  is,  can  only  be  conjectared.    My 
would  place  the  number  at,  say  300  to  400,  at  least. 

Should  any  other  statistics  be  desired,  please  advise. 
Respectfully,  Ac, 

GEORGE  W.  CLAtt  . 

William  Ludix)w, 

Captain  EngitaerH,  Brent  Lieutenant,  CotoHel  U,  S,  ^.,  Ckarlctton  S*C, 

Note. — The  tabular  statements  are  omitted  as  unnecessary  the  intonnitf*'' 
contain  being. summarized  in  the  letter  of  the  collector  above.     ' 

^  .       ^  ^  Q.  A.  GILLMOtt^ 

^otorof  Engineers,  BrtfHJi^ 
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APPENDIX  Q. 

United  States  Engineer  Office, 

Baltimore^  Maryland^  September  11,  1871. 

General  :  I  have  tlie  honor  to  transmit  herewith  papers  as  follows : 

In  one  package  the  annual  report  for  each  of  the  following  works : 

Improvement  of  Patapsco  River  below  Baltimore. 

Improvement  of  Susquehanna  Itiver,  near  Havre  de  Grace. 

Improvement  of  Potomac  River  below  Georgetown. 

Improvement  of  Rappahannock  River  below  Fredericksburgh. 

Improvement  of  James  River  below  Richmond. 

Improvement  of  Appomattox  River  below  Petersburgh. 

Improvement  of  Roanoke  River  below  Weldon. 

Improvement  of  Cape  Fear  River  below  Wilmington. 

Improvement  of  the  harbor  of  Queenstown,  Maryland. 

Improvement  of  the  harbor  of  Cambridge,  Maryland. 

Examinations,  surveys,  &c.,  on  Atlantic,  as  follows : 

Wicomico  River,  near  Salisbury,  Maryland ;  James  River  and  Kanawha 
Canal,  enlargement  and  extension ;  Accotink,  Neabsco,  Quantico,  Aquidt 
Choppawamasic,  on  Potomac  River;  Norfolk  Harbor,  Elizabeth  and 
Nansemond  Rivers;  Roanoke  River;  Nouse  River;  Cape  Fear  and  Deep 
Rivers,  as  high  as  La  Grange. 

In  a  second  package,  recapitulations  of  each  of  the  foregoing. 

In  one  or  two  cases  the  usual  commercial  statistics  are  not  found. 
This  is  either  because  I  was  unable  to  procure  them,  after  application 
to  the  proper  officials,  or  else  they  are  to  be  shortly  forwarded  with  special 
reports. 

Very  respectfully,  your  obedient  servant, 

WM.  P.  CRAIGHILL, 

Major  of  Engineers, 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  En/f^ineers^  U.  S.  Army,  Washington,  D.  C. 


Ql. 


Anmuil  report  for  fiscal  year  ending  June  30,  1871,  of  the  improve^ 
tnent  of  the  entrance  to  the  harbor  of  Baltimore,  in  Patapsco  Biver^ 
and  Chesapeake  Bay. 

On  the  Ist  of  July,  1870,  operations  had  beeu  some  time  suspended 
for  want  of  funds.  By  the  act  approved  July  11, 1870,  an  appropri- 
ation of  $42,900  was  made.  The  dredges  and  scows  which  belonged 
to  the  United  States  wer6  taken  in  hand,  and  repaired  sufficiently  to 
carry  them  through  the  remainder  of  the  working-season,  already  well- 
advanced.  Dredging  began  about  the  1st  of  September  and  was  continued 
during  that  month  and  the  next,  in  the  lower  or  new  channel.  During 
November  the  dredges  were  worked  in  the  Brewerton  Channel.  On 
the  6th  of  November  the  charge  of  the  improvement  was  transferred  to 
me  by  Colonel  J.  H.  Simpson,  who  was  ordered  to  another  post  of 
duty.  The  dredgiug  wa«  discontinued  about  the  close  of  November, 
and  the  machines  brought  to  anchor  for  the  winter  near  town,  in  a  se- 
cure place.  The  dredges  and  scows  were  shortly  afterward  sold,  under 
the  authority  of  the  Honorable  SocretJiry  of  War.  They  were  old,  and 
for  a  long  time  ha<l  annually  needed  heavy  repairs,  making  them  an 
expensive  property  for  the  United  States.  Other  reasons  were  set 
forth  in  my  report  of  November   12,  1870,  in  ^\x\(i\i  ^i^i^  «aXa  ^^s^ 
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recommended.  These  need  not  be  repeated  here.  The  pro) 
sold,  after  dae  advertisement,  for  fair  prices.  The  proceeds  ai 
ble  for  continuing  the  improvement.  An  appropriation  of  $51 
made  by  the  act  approved  March  3, 1871. 

After  due  advertisement,  a  contract  for  dredging  was  mad 
date  of  April  20,  1871,  with  Mr.  M.  F.  Brainard,  of  Albany 
begin  in  June.  The  dredging  has  been  confined  to  the  Brewat 
nel,  in  which  Captain  J.  H.  Cooper,  the  efficient  port  warden, 
ously  co-operated  with  two  of  the  dredges  under  his  chai 
Brainard,  although  apparently  putting  forth  liis  best  effort 
the  fulfillment  of  his  contract,  has  not  made  as  ^ood  progrei 
anticipated.  His  machinery  is  good,  but,  being  new,  has  work 
and  has  proved  weak  at  some  points.  A  constant  improves 
lately  been  observed  in  his  work,  and  a  still  gi^eater  change 
better  during  the  remainder  of  the  season    is   confidently  i 

Proposals  will  be  invited  and  new  contracts  made  for  a 
dredging  in  both  channels,  covering  the  whole  of  the  funds  i 
for  the  work. 

The  Brewerton  Channel  needs  greater  width,   as  does  also 

channel  below.    The  Brewerton  Channel  is  provided    with  n 

cons,  which  gr^tly  facilitate  its  use,  but  these  very  inii>ortao 

aries  for  the  efficient  use  of  the  lower  channel  have  not  yet  i 

nished.    It  is  hoped  their  erection  will  not  be  much  longer  delaj 

interesting  letter  to  Colonel  Simpson,  from  Port  Warden  Coop 

pertinent  to  the  matter  under  consideration,  is  here  inserted  a 

mended  to  special  attention. 

Pnx>T  OFf 
83  Thames  Streei,  Baltimore,  JVotmikr: 

General  :  It  affords  me  pleasure  to  say  that  at  your  iuvitation,  on  the  I9l 
a  delegation  from  the  Baltimore  (Maryland)  Pilots'  AjasociatioDy  (incladii^ 
examined  the  Craighill  Channel. 

We  sounded  it  thoroughly  from  both  sides  of  the  steamer,  going  down,  an 
ons  points  coming  up,  and  found  21  feet  of  water  at  average  low  tide.  TU 
can  be  used  by  steamers  drawing  19  or  20  feet,  as  long  as  the  buoys  remiii 
present  position ;  but  for  sailing  vessels  of  heavy  draught  its  ^dth,  200  MU 
row  to  use  without  assistance  of  steam-tugs,  as  the  buoys  cannot  be  relifli 
being  apprehended  that  the  running  of  ice  wiU  remove  or  displace  them,  m 
are  no  landmarks  that  can  be  used  lu  running  this  channel,  it  wiU  leqnJn 
lights  to  be  erected  before  its  general  use  can  be  avaUed  of.  Bat  with  man 
channel^  and  the  erection  of  lights,  it  wiU  not  only  be  found  perfcctlr  aall 
miles  will  be  saved  in  the  sailing  distance  between  Baltimore  and  CmpeliettQ 
With  much  respect,  general,  I  remain  your  obedient  servant, 

JOHN  H.  COOrt 
President  Baltimore  {Maryland)  PHat  A9t 
Brevet  Brigadier  Oeneral  J.  H.  Simpson, 

Colonel  of  EngineerSy  Baltimore^  Maryland. 

Until  lately,  the  depth  of  water  aimed  to  be  attained,  and  dMi 
be  sufflcientj  has  been  22  feet  at  low  water.  The  vast  increitt 
<K>mmercial  importance  of  Baltimore  since  the  late  civil  wai)' 
great  development  of  her  trade,  especially  by  steam  with  forag*! 
has  made  the  desire  for  a  greater  depth  than  22  feet  at  loir  %ii$ 
strong,  and  the  urgency  for  it  very  great.  Being  called  apoi  ^ 
mates  of  the  cost  of  obtaining  a  greater  depth,  oommanieaM] 
made,  of  the  following  tenor,  to  the  Board  of  Trade,  the  Conii'l 
Exchange,  and  the  harbor  committee  of  the  city  council:  I 
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93,  «nd  25  feet  retrpeotirely,  at  medimn  low  tide ;  and  for  width  of  200,  300,  and  500 
feet  in  the  Brewertou,  and  for  300  and  500  feet  width  in  the  Croighill  Channel.  Pleaie 
recommend  what  yoa  considet  the  most  advisable  width  we  ahomd  endeavor  to  obtain 
in  either  ot  both  ohannele." 

As  Btated  in  a  previous  commnnication  of  March  2d,  1S71,  the  survey  of  the  Patapsoo 
wan  delayed  by  heavy  rains  and  high  winds.  I  regret  you  did  not  mention  the  cause 
of  this  delay,  to  which  yon  refer  in  yonr  late  letter  to  the  city  council.  I  am  able, 
however,  now,  to  give  the  ioformatioii  you  desire. 

CRAiGQUX  CHA^'^'t:L. 

Width,  300  feet ;  depth, 21  feet 321,600  00 

Width,  3U0  feet ;  depth,  33  feet 54,000  00 

Width, 300  feet  i  depth,  25 feet 212,000  00 

Widtli,  500  feet;  depth,  21  feet ^  56,000  00 

Width,  500  feet ;  depth,  2:1  feet lOti.OOO  00 

Width,  500  feet;  depth,  25  feet 300,000  00 

BKEWERTON  CltA.SNEL. 

Width,  200  feet ;  21  feet fl06,400  00 

Width,  200  feet;  2:lfeet 244,000  00 

Width,  200  feet ;  25  feet 440,000  00 

Width,  liOO  feet :  2 1  feet 208,800  00 

Width,  300  feet ;  23  feet 493,000  00 

Width,  300  feet ;  25  feet 736.000  OO 

Width,  500  feet :  21  feet 430,000  00 

Width,  500  feet ;  23  feet : 892,000  00 

Width,  500  feet;  25  feet 1,461,000  00 

FROM  KKD  OF  BREWERTOX  CUAX.NFX  TO  FORT   M'HENRY. 

Width,  200  feet ;               21  feet fl0,500  00 

Width,  200  feet ;               23  feet 55,500  00 

Width,  200  feet ;               85  feet 130,000  00 

Width,  300 feet;  fflftB!21feet 15,900  00 

Width,  300  feet ;             '23  feet 83,100  00 

Width,  300  feet ;               25  feet 196,200  00 

Width,  500  feet ;               21  feet 27,000  00 

Width,  500  feet ;               33  feet 138,600  00 

Width,  500  feet ;  depth,  25  feet 337,000  00 

To  zive  a  channel  24  feet  deep  at  mean  low  water,  of  width  aa  follows : 

CraiBhill  Channel,  400  feet ;  breweiton  Channel,  250  feet ;  &om  end  of  Brewerton  tw 

Fort  McHenry,  H50  feet,  will  cost  $757,000.    To  (jive  a  channel  of  the  same  width  as 

JoBt  stated,  but  of  a  depth  of  23  feet,  wiU  cost  $942,000. 

I  regard  these  iridlAi  as  the  smallest  with  which  a  great  cityliV  Baltimore  should  he 

aatisfied.    As  to  the  depths,  I  have  nothing  to  say,  except  that  to  obtain  the  depth  of 

even  25  feet,  though  costly,  wonid  be  probably  the  moat  remunerative  in  the  end  to 

An;  further  information  will  be  furnished  with  pleasure. 
Very  reapectfiiily, 

WM.  P.  CRAIQHILL, 

'  Major  of  Engin^eri. 
lit.  John  B.  Williams, 

CAairauN  0/  Committn  Corn  and  Flour  Ezdutnge,  BaUimort,  Maryland. 

Au  appropriation  of  9200,000  is  recommended  for  the  fiscal  year  end- 
ing Jane  30,  1873. 

Hon.  Jobn  L.  Thomas,  jr.,  under  date  of  Jul;  28, 1871,  writes  as 
follows : 

In  complianee  therewith,  I  have  to  state  that  the  stun  collected,  in  coin,  fbr  the 
fiscal  year  ending  June  30, 1871,  as  dntiee  on  imiMrted  meichandise,  was  $8,892,538  OB, 
and  the  total  receipts  for  the  some  period,  includiue  currency  derived  from  tonnage, 
hospital,  storage,  steamboat  iiuiiections,  licenses  to  puots  and  engineers,  dec.,  aniount«a 
to$d,993,036  70. 

The  arrival  and  entry  of  vessels  from  foreign  ports,  for  the  last  two  and  a  half  years, 
hear  the  following  pruportiouB:  1969,650  vessels;  iSTO,  735  vessela;  from.  Jv&aA», 
1971,  to  June  30,  1871,  508  vessels. 
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The  increase  within  the  last  six  oiontbH  is  in  greater  proportion  than  that  of  the 
preceding  years,  ami,  according  to  the  ratio  of  iucrea^je  for  the  six  months  of  the 
present  year,  will  exceed  that  of  last  j'ear  more  than  one-third  in  nnmber. 

The  amount  of  merchandise,  the  (juantity  of  which  is  det«rmin(^  by  weight,  is  also 
annexed  for  your  consideration,  and  is  as  follows : 

Amount  of  merchandise  weighed  during  the  tiscal  year  ending  June  30,  1870 — 

PooxiflA. 

Imports 317,259,977 

Exports 3,718,112 

Transportation  in  1  lond 5, 437, 094 

Total ft26,415.18;^ 

Amount  of  merL-handise  weighed  during  the  year  ending  June  30,  1871 — 

IVunda. 

Imports 394,t?75,496 

Exports 5,  ir>7,8;« 

Transportation  in  bond 13, 5i»3, 290 

Abatement 11,  '294, 771 

Total 4-24,891,390 

Excess  over  the  year  ending  June  30,  1S70 : 9c?,  477, 152 

This  is  exclusive  of  merchandise  measured,  gauged,  in  packages,  «S:c. 
The  domestic  exports  for  l!:f70  and  tho  six  mouths  ending  June  30,  1871,  are  as 
follows : 

1870 $12,  4r.0, 687 

lt71,  (six  mouths  ending  June  30,  1871) 8,842,123 

Total 21,302,810 

The  foreign  imports  for  the  same  period  as  follows : 

1870 $21,017,313 

1K71,  (six  months  ending  June  30,  1871) 15,049,921 

Total • 36,0G7,234 

The  whole  of  bis  interesting  letter  is  appended  hereto;  an  abstract 
of  bids  received  is  also  appended. 

Amount  expended  dnring  fiscal  year  ending  June  30, 1871. .  $20, 453  30 
Amount  to  be  expended  in  fiscal  year  ending  June  30, 1872.  92,  010  58 
Amount  required  for  fiscal  year  ending  June  30,  1873 200, 000  00 


Jbitrad  of  jAopoaalH  for  dredging  in  Patapftco  lihrr  bdotc  Fort  Carroll j  open td  at  12.19; 

p.m.f  April  1,  1871. 


Name  and  re4.i(lence  of    I '^i"i5?*'f.T:  ^'IT^A'""";    Amount  in  yards  ;    Kind  of    1  l^^^e  Per  yard 


i.i.1,1.*.      *^^'^  inencement       pletiou    of 

^^'^"'■^-  of  work.  work. 


varus      Jkinn  or    ■     >      *^     '      i 


Emorr  R.  Seward.  Albany,    Apr.  15, 1871    Ang.  ir»,  1871 


1, 000 ,  Osgood 34  centa. 

I  1 

J.  Tagpart.  Melrose.  Mass.  i  At  once I 33^    cents :    !• 

(Not  dujdicate.)  i     guarantors. 

Chaa.  J.  De  Graw.  Fulton,  i  May    1,  l?"?!    Oct.   15. 1871  I  800  to  1,  000 ■  Osgood ...     384  cents. 

N.  Y.  I  i 


Alauaon  Do<lge,  Fulton,  X.  i  May    3. 1871    Jan.    1, 1872  '  2, 500 Osgood    &.  '  46  cents. 

Y.  ill  1     Otis.         1 

Gilberts  Ferris,  Brooklyn,  '  May    1, 1871    Oct.     1, 1871  i  500  to  1. 000  each.  2ormoreof   53  cents. 

N.  Y.  I  I  I  Osgood's.  I 
James  Caler,  Brooklyn,  N.    June  15, 1871  i  With  d  is-  I ,  9£>  oenta. 

Y.  (Not  duplicate.)           i                         '    patch.           I  '  i 

Morris    F.    Brainaid,   Al-  !  June  15, 1871  i  Oct.   15, 1871     1,  000 Carmichel  ,  28  cents. 


bany.  N.  Y. 

Morris  &,  Cummings,  New    May  25, 1871  •  Sept.  25, 1871 
York  City.  i  i 

A 


600  to  800 


&  Osgood. 
Morris    &i48oMrti:  roek 
Comminga.!    not  incln<«id. 
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CUSTOM-HoUSE,  BAUnMORE; 

Collector's  Office,  July  28, 1871. 

Sir  :  I  have  the  houor  to  acknowledge  the  receipt  of  yonr  letter  of  the  25th  instant, 
lequeotiDg  me  to  furnish  ydu  with  information  respecting  the  amount  of  revenue  col- 
lated at  thin  port  during  the  fiscal  y^r  ending  Juno  'SO,  1871,  and  any  other  informa- 
tion kindred  thereto  that  may  have  a  bearing  upon  the  further  improvement  of  the 
entrance  to  the  harbor  of  Baltimore. 

In  compliance  therewith,  I  have  to  state  that  the  sum  collected  in  coin  for  the  fiscal 
year  ending  June  30, 1871«  as  duties  on  imported  merchandise,  was  88,892,528  98,  and 
the  total  receipts  for  the  same  period,  including  currency  derived  from  tonnage,  hospital, 
storage,  steamboat  inspections,  licenses  to  pilots  and  engineers,  &c.,  amounted  to 
18,993,066  70. 

In  order  to  obtain  an  appreciable  idea  of  the  extent  of  the  foreign  commerce  of  this 
port  for  the  time  mentioned,  it  will  be  proper,  in  this  connection,  to  state  that  for  six 
months  of  that  time  the  duties  were  coUected  under  the  new  tariff  rates,  which  are 
about  one-third  less  of  what  they  were  the  six  months  previous ;  so  that  it  may  be 
fairly  estimated  that  the  duties,  at  the  old  rates,  would  have  exceeded  the  sum  of 
$10,000,000,  which  are  in  excess  of  the  previous  year,  and  greatly  above  the  total 
receipta  of  any  previous  year  at  this  port. 

For  the  purpose  of  furnishing  you  with  a  general  idea  of  the  increase  of  foreign 
trade  at  this  port,  I  append  a  list  of  receipts  of  duties  in  coin,  exclusive  of  currency 
for  each  calendar  year  named  below : 

1860 $1,166,590  77  i  1866 $4,665,064  35 

1861 722,443  04     1867 5,798,820  »> 

1862 1,946,242  43     1868 6,217,496  41 

1863 1,919,229  l>9     1869 9,027,513  45 

1864 2,167,120  05     1870 9,113,718  58 

1865 2.983,208  33  I 

It  will  be  observed  that  the  increase  for  1870  was  not  proportionate  to  that  of  the 
preceding  years,  which  fact  may  be  accounted  for,  because  of  two  reasons:  1st,  Franco- 
Prussian  war,  which  suspended  for  a  time  the  Bremen  line  of  steamers;  and  2d,  the 
merchants,  in  exi>ectation  of  reduced  rates  of  duty,  imported  cautiously,  and  also 
irarehoused  largely  their  goods,  which  were  not  withdrawn  until  the  year  1871.  The 
fact  must  also  be  taken  into  consideration  that  quantities  of  merchandise,  shipped  to 
this  port,  are  again  exported,  as  well  as  transported,  to  a  considerable  extent,  to  inland 
ports  west,  where  the  duties  thereon  are  paid,  and  consequently  the  amounts  so  coUect'Od 
do  not  enter  into  the  receipts  here. 

The  arrival  and  entry  ot^  vessels  fi'om  foreign  ports,  for  the  last  two  and  a  half  years, 
bear  the  following  proportions : 

1869 650  vessels. 

1870 735  vessels. 

From  January,  1871,  to  June  30,  1871,  six  months 508  vessels. 

The  increase  within  the  last  six  months  is  in  greater  proportion  than  that  of  th* 
preceding  years,  and,  according  to  the  ratio  of  increase  for  the  last  six  mouths  of  the 
present  year,  will  exceed  that  of  last  year  more  than  one-third  in  namber. 

The  amount  of  merchandise,  the  quantity  of  which  is  determined  by  weight,  is  alao 
annexed  for  vour  consideration,  and  is  as  follows: 
^Amount  of  merchandise  weighed  during  the  fiscal  year  ending  June  30,  }d70: 

Pounds. 

Imports 317,259,977 

Exports 3,718,112 

Transportation  in  bond 5,437,094 

Total 326,415,183 

Amount  of  merchandise  weighed  during  the  year  ending  June  30, 1871 : 

Pooxids. 

Imports 394,875,496 

Exports 5,157,833 

Transportation  in  bond 13, 563, 290 

Abatement 11,294,771 


Total 424,891,390 


Poands. 
£zce«8  over  the  year  ending  June  30,  1870 • 98,477,15S 
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This  is  exclusive  of  merchandise  measared^  ganged  in  packages,  &c. 
The  domestic  exports  for  1870,  and  the  six  months  ending  Jmie  dO,  1871,  are  as 
follows : 

1870 '. : $12,460,687 

1871,  (six  months  ending  June  aO,  1871) 8,842,12^ 

Total 21,302,810 

The  foreign  imiwrts,  for  the  same  period,  as  follows : 

\f^0 $21  017  313 

1871,"(8ix'iuonth*9"cndingi^^^^^  l-^Vl)  ..' !!!.!"./..!.'.!!. .!"!!     15! 049,921 

36,067,234 


Iq  connection  with  the  above,  I  will  add  that  it  ofttn  occurs  at  this  port  that  vessels 
entering  with  foreign  cargoes  have  to  be  lightened  at  Swan  Point  and  other  intermediate 
places,  varying  from  seventeen  to  thirty  miles  from  Baltimore,  before  they  can  reach 
their  landing.  This  difliculty  occurred  in  several  instances,  last  winter,  with  the  line 
of  steamships  engaged  by  the  Baltimore  and  Ohio  Hailroad  Company,  running  between 
here  and  Liverpool.  Doubtless  you  are  thoroughly  familiar  witli  the  £M!ts,  but  I  deem 
it  proper  to  mentiou  them,  because,  coming  as  they  do  under  my  official  notice,  I  am 
made  cognizant  of  the  drawbacks  inflicted  upon  the  commerce  of  Baltiiliore,  and  the 
embarrassments  to  which  it  is  subjected  thereby,  and,  a^  a  consequence,  preventing  au 
increase  of  revenue  to  the  Government. 

If  any  further  infonnation  in  reference  to  the  commerce  of  Baltimore  is  desired  by 
you,  previous  to  the  submission  of  your  report  to  Congress,  I  will  cheerfully  supply  it. 
I  am,  very  respectfully, 

.JOHN  L.  THOMAS,  CoUcclor, 

Major  W.  P.  Crakhiill,  U.  S.  A., 

United  States  Eiufnucr  Office;  BaUimoiVy  Maryland. 


Q  2. 


Annual  report  upon  the  Susquehanna  River  below  Havre  de  Grace^  Mary- 
land^ for  the  Jiscal  year  ending  June  30, 1871 . 

An  appropriation  of  $12,000  was  made  by  the  act  of  July  11, 
1870.  Under  a  contract  with  the  American  Dredging  Compjmy,  of 
Philadelphia,  operations  were  begun  September  20, 1870,  in  dredging  a 
channel  100  feet  wide  and  10  feet  deep  at  low  water,  extending  from 
near  Fishing  Battery  light  to  mouth  of  the  dredged  channel.  The 
contract  price  was  25  cents  per  cubic  yard. 

I  relieved  Colonel  Simpson  of  the  charge  of  the  work  on  the  7th  of 
November,  1870.  The  channel  having  been  completed  to  a  width  of  75 
feet,  and  the  season  becoming  very  inclement,  operations  under  this 
contract  were  suspended  December  19, 1870. 

In  accordance  with  my  recommendation  of  February  8, 1871,  I  was 
authorized  to  use  the  material  of  the  old,  movable  deflector,  and  such 
moneys  as  might  be  available  for  this  purpose,  for  the  construction  of  a 
tixed  wooden  dike  or  deflector,  to  concentrate  the  flow  of  the  river,  as 
had  been  proposed,  and  partially  accomplished  by  the  temporaJpy  mova- 
ble structure  built  in  the  fall  of  1SC7.  The  projected  dike  was  to  con- 
sist of  piles  driven  5  feet  apart,  braced  by  sloping  piles  behind  them, 
and  bolted  to  them ;  the  whole  connected  by  strong,  double-cap  pieces, 
between  which  3-inch  planks  were  to  be  closely  driven,  forming  a  nearly 
water-tight  barrier. 

The  separation,  selection,  and  preparation  of  old  material  were  com- 
menced in  March,  1871,  and  the  driving  of  i>iles  about  the  middle  or 
April.    The  line  selected  requires  3,500  linear  feet  of  structure,  and  on 
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the  30th  of  June  all  the  vertical  piles  were  driven,  (700,)  1,200  linear 
feet  of  doable  capping  were  in  place,  350  back-piles  driven  and  secnred, 
and  100  linear  feet  of  sheet-piling  were  driven.  It  is  hoped  to  com- 
plete the  work  daring  Angast,  1871. 

As  this  work,  consisting  of  wood  entirely,  cannot  be  expected  to  en- 
dure very  lon^,  and  as  I  am  still  of  the  opinion  (as  expressed  in  pre- 
vioas  rejwrts  to  the  Chief  of  Engineers)  that  a  concentration  of  the  flow 
of  the  river  at  this  point  is  the  most  feasible  and  economical  method  of 
improvement,  I  recommend  the  appropriation  of  $50,000  for  the  com- 
pletion of  this  work  in  a  more  permanent  manner;  that  amoant  can  be 
profitably  expended  during  the  next  fiscal  year. 

The  improvement  is  in  the  collection  district  of  Baltimore,  which  is 
the  nearest  port  of  entry ;  it  extends  from  opposite  Point  Concord 
Light  to  Spesutie  Island. 

The  trade  between  Baltimore,  Philadelphia,  and  Xew  York,  and  the 
Susquehanna  Valley  to  near  its  head,  is  interested  in  this  work.  The 
amount  cannot  be  certainly  ascertained. 

Amount  of  revenue  collected  at  Baltimore  as  duties  on  imported 
merchandise  for  the  fiscal  year  was,  in  coin,  $8,892,528  98. 

The  following  proposals  have  been  received  for  excavating  channel : 
F.  B.  Colton,  American  Dredging  Company,  25  cents  per  cubic  yard ; 
N.  G.  Dodge  &  Co.,  29i  cents  per  cubic  yard ;  Edgar  M.  Payn,  30  cents 
l)er  cubic  yard ;  E.  E.  Seward,  40  cents  per  cubic  yard. 

The  following  is  the  only  contract  made  for  this  work : 

For  excavating  channel,  with  American  Dredging  Comi^any,  price  as  pro- 
posal above,  (see  first  part  of  this  report.) 

Expended  in  fiscal  year  ending  June  30, 1871 $11, 253  35 

Available  for  fiscal  year  ending  June  30, 1872 7, 283  05 

Eequired  for  fiscal  vear  ending  June  30,  1873 50, 000  00 


Q  3. 


Annual  report  on  the  improvement  of  the  Potomac  River  for  the  fiscal 

year  ending  June  30,  1871. 

This  improvement  was  in  charge  of  Major  N.  Michler,  Corps  of  En- 
gineers, from  the  1st  of  July,  1870,  until  the  early  part  of  November, 
1870,  when,  under  orders  from  the  War  Department,  I  relieved  him  of 
the  duties  and  responsibilities  connected  with  it. 

An  appropriation  of  $50,000  was  made  by  the  act  approved  July  11, 
1870,  for  the  improvement  of  the  river  between  the  Long  Bridge  and 
Georgetown,  D.  C. 

Alter  due  advertisement,  a  contract,  dated  October  20,  was  made  for 
the  excavation  of  a  channel  within  the  limits  prescribed  by  the  law, 
which,  however,  did  not  receive  the  approval  of  the  Chief  of  Engineers. 

On  the  29th  |of  November,  1870,  the  following  letter  was  addressed 
to  the  Chief  of  Engineers: 

United  Statks  Engineer  Office, 

Baltimore,  Maryland,  November  29,  1870. 

Generax  :  In  response  to  the  call  of  November  23cl,  for  information  as  to  the  pro- 
priety of  increasing  the  depth  of  water  in  the  Potomac,  between  the  Lonj;  Bridge  and 
(Jeorgctown,  beyond  12  feet  or  to  15  feet,  as  suggested  in  my  letter  of  November  19th, 
I  have  the  honor  to  report  as  follows : 

The  appropriation  of  !s^,000  for  the  Potomac,  made  by  Congress  at  the  last  session, 
was  to  be  expended  between  the  Long  Bridge  and  Georgeto^u,  ttiiOi  ^«ji^  o\AAK\i^^^  %3^ 


be  to  Doe  it  iu  nioittn^,  ant  iniproviug  a  chaiiuel.  To  make  a  clinn: 
anywhere  rise  between  the  Ixug  BndEe  and  Georgetou'ii,  ^'nulil  i 
-wliole  appmpriatinii.  1  iletcrnilned,  tlit'Tffore,  to  recomiDeiifl  tlie 
appropnution  iu  increasing  tlip  depth  of  tlic  GeorgptoTrn  channel 
wBtur,  ati<l  to  a  width  of  nlHiut  'ino  li-et.  This  will  requim  tbi 
100.000  cubic  j-nrdii  of  iiiateriiil.  Tlitcuntractprice  fur  removal  and 
nndcr  certain  cin^UDWtnuceH,  and  51  ceiiln  iiuder  ulberH. 

The  propom'd  iiiipnivciiient  of  the  Geor^tnwn  cbaiiuel  would 
nearly  the  wliole  of  the  npiiti>i>riatinn.  A  amull  ninr];in  tihould  U 
coBtiD)(PUt  expuDBM.  I  coufiiilered  whether  it  would  be  best  to  fp' 
feet  in  width  and  15  feet  in  <lei>tb,  or  I'J  feet  in  depth  and  greater  ' 
queotion  fnr  ileciHion  b.v  the  biiaiiieKs  people  interested  iu  the  in: 
prefer  the  narrow  and  di'eiHT  channel. 

On  Saturday  aflernoon  last,  Kuruniber  36th,  I  had  su  intervi«ir  w 
the  port  of  Ueori^lown.  He  did  me  tlie  lienor  to  address  to  nis  a  com 
date  of  the  3Fith  of  Noveinlwr,  a  couyof  which  ia  inclosed.  I  inc 
two  other  letters  of  Knvcnilier  2>^th,  one  fWim  tir.  Eran  Lyons, 
Merchants'  Exchange  of  Georgjrctowu ;  the  other  from  Mr.  Alexandt 
chief  business  men  of  that  city.  Their  opinions  are  entitled  to  car 
and  much  weight.  It  is  my  own  opinion  tbnt  the  commoroe  ol 
langniahod  for  want  of  greater  depth  of  water  than  V2  feet,  and  it  i 
ponaoce  to  justify  an  increase  of  depth  to  15  feet,  or  even  more  if  moi 
The  fact  that  resaels  can  arrive  and  leave  with  onir  partial 
collector  assures  me  is  cif  frequent  occurrence,  is  a  proof  that  airanji 
made,  if  practicable,  to  permit  such  vessels  to  arrive  and  depart  « 
tbey  have  done  iu  times  past,  and  would  do  again  if  they  could,  the  i 
of  the  place  mokini;  their  use  highly  advantageous,  If  they  could  con 
and  preferable  to  tbs  use  of  smaller  vessels,  with  which  the  buaineai 
oontent  it»clf  to  a  great  degree- 
It  is  projier  I  should  here  remark  that  the  opinion  I  have  rTiirianni 
manner  of  spending  the  existing  appropriation  of  tSO,000  would  not  | 
agreeing  to,  or  even  strougly  recommending,  a  different  tnatment 
between  the  Long  Bridge  and  Georgetown,  provided  it  was  a  part  of 
improving  the  river  between  Alexandria  and  Georgetown. 

The  erecti<m  of  the  Long  Bridge  was  a  great  tiijury  to  the  navigatia 
River,  and  it  is  idle  to  attempt  a  permanent  imptovement  of  tbe  titi 


A  dredged  channel  seldom  remains  pcrmaDont,  nolesa  steps  an  tak 
cause  of  the  deposition. 

The  deposition  in  the  Potomac  is  due  very  mnch  to  the  obatni 
caused  by  the  Long  Bridge.    This  deposition  wiU  oontlnne  as  limg  ■ 
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I  have  a  contract  Jnst  awaiting  signature  in  which  the  depth  is  the  only  part 
remaining  to  be  iixed.    I  expected  work  under  it  to  bo  begun  Docember  1. 

If  the  rocommondation  I  hare  made  above  is  approred^  I  should  be  pleased  to  be 
notified  by  telegraph,  in  advance  of  the  written  communication. 
Very  respectfully,  your  obedient  servant,  • 

WM.  P.  CRAIGHILL,  Major  of  Engineers, 

Brigadier  General  A.  A.  Humphreys,  U.  S.  A., 

Commanding  Corps  of  Engineers j  Wasliington,  D,  C 

The  recommendations  of  tbat  letter  having  been  approved,  a  contract 
was  at  once  signed,  and  the  work  of  excavation  has  been  carried 
forward  as  rapidly  as  circumstances  allowed.  The  work  has  been 
delayed  by  ice  in  winter,  b}-  freshets  in  the  spring,  and  by  sickness 
among  the  workmen. 

A  map  of  the  river,  from  Georgetown  to  Giesboro  Point,  was  made 
daring  the  past  winter,  from  surveys  made  from  time  to  time,  mainly 
under  the  supervision  of  my  predecessor. 

At  the  request  of  some  of  the  prominent  men  of  business  of  George- 
town, an  examination  of  the  river  opposite  that  place  was  made  in 
June,  1871,  for  the  purpose  of  determining  precisely  the  location  and 
extent  of  certain  rocks  or  other  obstructions,  with  a  view  to  having 
their  positions  carefully  msirked  by  buoys  or  otherwise,  and  with  the 
hope  of  their  ultimate  removal. 

The  result  of  this  examination  was  communicated  to  the  Chief  of 
Engineers,  with  the  following  remarks : 

General  :  I  have  the  honor  to  acknowledge  receipt  of  yonr  instructions  of  Jane  87, 
relative  to  the  Potomac  River,  in  which  further  information  is  called  for  before  a 
decision  is  made  as  to  the  application  to  the  removal  of  certain  rocks  near  George- 
town of  a  portion  of  the  balance  of  an  existing  appropriation  for  the  river,  instead 
of  applying  it  all  to  dredging,  as  previously  contemplated. 

A  copy  of  a  letter  from  Uaptuin  C.  B.  Phillips  is  inclosed,  which  indicates  the  present 
condition  of  the  channel. 

It  win  be  observed  that  a  channel  100  feet  deep  in  width,  and  15  feet  in  depth  at  low 
water,  has  been  excavated,  but  that  for  several  obvious  causes  the  depth  of  15  feet 
is  not  maintained  throughout.  Two  of  these  causes  only  will  be  mentioned,  either  of 
which  is  sufficient  to  account  satisfactorily  for  the  fact  of  shoaling.  One  is  the  occur- 
rence of  freshets,  unusual  in  number  if  not  in  violence.  The  other  cause  referred  to 
Ib  the  slimy  semi-flnid  condition  of  much  of  the  material  on  the  bottom  of  the  Potomac 
River  in  this  part  of  its  bed. 

I  tiJLe  the  liberty  of  inserting  here  one  or  two  short  extracts  from  my  report  of 
November  29,  1870 : 

"A  dredged  channel  seldom  remains  permanent  unless  steps  are  taken  to  remove  the 
cause  of  the  deposition. 

"  The  deposition  in  the  Potomac  is  due  very  much  to  the  obstruction  to  its  flow 
cansed  by  the  Long  Bridge,  especially  in  time  of  freshets. 

"  To  give  a  useful  depth  of  12  feet,  requires  the  excavation  to  be  13  or  13|  feet  deep. 
An  excavation  of  15  feot  gives  not  more  than  a  useful  depth  of  13^  or  14  feet,  and  this 
18  only  for  a  short  tinie.'^ 

In  the  report  of  November  29,  1870,  it  was  recommended  that  a  channel  be  dug  200 
feet  wide  and  15  feet  deep  at  low  water.  This  recommendation  was  approved,  and  the 
work  has  since  been  carried  on  as  rax)idly  as  circumstances  permitted,  with  the  results 
stated  in  Captain  Phillips's  letter. 

The  contractor,  who  is  a  man  of  energy,  has  been  delayed  by  several  causes.  The 
river  was  for  weeks  closed  by  ice  soon  after  the  signature  of  the  contract  in  December, 
1870.  Since  the  disapj)earance  of  the  ice,  there  has  been  an  unusual  frequency  of 
freshets.  The  requirement  for  the  deposition  of  the  dredged  material  behind  Analos- 
ton  Island,  in  a  place  where  it  could  not  get  back  into  the  channel,  has  also  cansed 
8ome  delay.  These  delays  have  been  annoying  to  all  concerned,  but  to  none  more 
than  myself,  and  I  have  inore  than  once  seriously  considered  the  propriety  of  endeav- 
oring to  make  other  arrangements  for  the  dredging,  in  the  hope  of  expediting  the 
work ;  but  it  seemed  better  to  bear  present  ills  than  to  make  changes  which  might 
bring  others  and  greater. 

Captain  Phillips  estimates  that,  to  carry  out  the  designs  of  excavating  a  channel  20Q 
feet  wide  and  15  feet  deep,  would  require^the  further  removal  oi  bT  ,Vi^  ^^wt^^^  VBL\Oti«i 

38e 


594        BEPORT  OF  THE  CHIEF  OF  ENGIHEEBS. 

at  33  cents,  would  cost  $18,810.    This  could  be  done,  as  the  available  balance  for  the 
river  is  $21,000. 

On  the  other  hand,  to  reduce  the  width  of  cutting  to  175  feet,  would  reduce  the 
quantity  of  excavation  to  4:5,000  yards — 

At  a  cost  of $14,190  00 

The  estimated  cost  of  removing  rocks  near  Georgetown 6, 050  00 

20,240  00 


It  seems,  therefore,  practicable  to  give  a  channel  175  feet  wide,  and  to  remove  the 
rocks  near  Georgetown. 

The  recomraendotion  of  my  letter  of  June  26, 1871,  is  renewed,  that  authority  be 
given  nie  to  remove,  by  contract,  the  rocks,  thereby  diminishing  the  amount  of  dredg- 
ing in  the  channel. 

Very  respectfully,  your  obedient  servant, 

WILLIAM  P.  CRAIGHILL, 

Major  of  Engineen, 
Brigadier  General  A.  A.  Humphreys, 

Chief  of  EngineerSy  H'ashington,  D,  C. 

It  Tvas,  however,  decided  to  expend  the  appropriation  in  dredging 
according  to  the  approved  project,  and  not  to  undertake  the  removal  of 
the  rocks  until  more  money  sifiould  be  available  for  the  improvement 
of  the  river.  The  dredging  will  be  completed  daring  the  autumn  of 
1871. 

The  immediate  supervision  of* this  work  was,  in  December,  1870, 
committed  to  Captain  C.  B.  Phillips,  Corps  of  Engineers,  who  has  my 
thanks  for  the  satisfactory  manner  in  which  he  has  performed  that 
duty,  as  well  as  others  of  importance  I  have  had  occasion  to  intrust  to 
him. 

The  regimen  of  the  Potomac  River,  in  ihe  space  embraced  within  the 
original  limits  of  the  District  of  Columbia,  has  been  greatly  modified 
within  the  last  century.  This  change  is  due  to  several  causes.  One  of 
these  is  the  conversion  of  a  large  extent  of*  country  bordering  the 
stream  from  a  forest  into  a  cultivated  section.*  Another  is  the  growth 
of  large  cities  and  towns  upon  its  banks.  Still  another  is  the  building 
of  bridges  for  crossing  the  river,  as  well  as  the  pushing  out  of  wharves 
and  other  structures  from  its  banks  into  the  stream.  Several  of  these 
artificial  works  have  not  been  arranged  as  well  as  they  might,  with  a 
due  regard  to  the  preservation  of  the  channels  of  the  river  for  the  pur- 
poses of  conmierce.  The  result  of  all  these  causes  has  been  the  forma- 
tion of  extensive  deposits,  covering  large  areas  between  Georgetown 
and  Alexandria.  The  channels  formerly  existing  have  either  been 
obliterated  or  greatly  changed  in  position  and  depth. 

The  great  extent  of  the  causeway  of  the  Long  Bridge  is,  beyond 
serious  question,  of  constant  detriment  to  the  river.  In  the  drift  of 
events,  however,  it  appears  to  have  become  a  thing  not  to  be  gotten  rid 
of  or  materially  ameliorated.  In  any  scheme  of  improvement  for  the  river, 
the  continued  presence  of  that  structure  must,  it  would  seem,  be  taken 
into  the  account. 

The  interests  centered  in  Georgetown  press  constantly  in  the  direction 
of  the  retention  and  improvement  of  the  Virginia  channel,  to  the  disre- 
gard of  the  Wa^shington  channel.  They  have  in  their  favor  the  strong 
argument  that  nature,  in  her  adjustment  of  the  regimen  of  the  river  to 
existing  circumstances,  keeps  open,  as  the  only  continuous  navigable 
channel,  what  is  known  as  the  Virginia  or  Georgetown  channel. 

On  the  other  hand,  it  is  suggested  by  others  that  an  unobjectionable 
course  of  i)rocedure  would  be  to  close  up  the  Virginia  channel  entirely 
above  the  Long  Bridge^  and  open  the  Washington  channel  in  the  same 
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part  of  the  river.  That  by  so  doing  access  to  Georgetown  wonld  not 
be  impaired,  vrliile  the  water  front  of  Washington  would  be  greatly  im- 
proved. 

To  spend  more  money  on  the  Virginia  cbaonel  would  seem  a  waste,  if 
it  is  altimately  to  be  closeil  by  a  breakwater  or  a  dam,  as  has  been  pro- 
posed by  some.  To  close  it  seems  ruiiniug  in  the  face  of  the  indications 
of  nature.  It  seems  very  desirable  that  an  authoritative  decision  should 
be  speedily  obtained,  and  some  policy  fixed  as  to  the  improvement  of  this 
river,  in  which  the  General  Government  is  so  much  interested. 

Xo  further  expenditure  seems  necessary  at  this  time  for  the  Virginia 
Channel.  Under  the  action  of  causes  already  referred  to,  it  will  gradually 
fill  np  tfl  a  considerable  extent,  and  then  must  be  dredged  out  again, ' 
with  the  same  process  of  filling  to  occur. 

It  would  seem  proper  to  turn  attention  now  to  the  improvement  of  the 
Washington  channel,  below  Long  liridge,  for  which  an  appropriation  of 
$50,000  is  recommended.  The  opening  of  tlie  cut  proposed  from  Mary- 
land draw  of  Long  Bridge  to  J^asby's  Point  will  cost  not  less  than 
$100,000. 

For  the  removal  of  rocks  near  Georgetown,  $10,000  is  needed. 

Expended  in  fiscal  year  ending  June  30, 1871 $26, 668  54 

Available  fur  fiscal  year  ending  June  3%  1872 23, 431  40 

Asked  for  fiscal  year  ending  June  30, 1873 160, 000  IK) 

Bcspectfully  submitted. 

WM.  P.  CEAIGHILL, 

Major  of  Engineers. 

FropoimU  for  deepming  tie  fhaiinel  nitrf  fnr  remoriiig  obitriicliana  in  the  Polnmac  Rif-r. 


Annual  report  Jor  tliefixml  year  ending  Jnm  30.  lSTl,oit  the  improvement 
of  the  Enppahannock  River,  Virginia. 
A  report  on  the  improvement  of  the  Itappahannoct. 'B.wct  "«w&  "sa^&a 


two  nioMl  important  slioitis,  at  Frpdcricksbiirgh  and  SjKit 
mid  to  tlie  rt'iiiovnl  of  one  of  the  wrecks  most  intertcrii 
[insccl  new  clianiR'l.  In  ortler  to  insnre  tbe  result  tlia 
]iroiin:itc<I  should  {jiTt-  an  available  channel  tlirougbout 
the  cut  wii.'j  redni-ed  in  its  diiucusions  to  90  feet  width  ■■ 
at  low  wMter. 

I'roiinsiils  were  invited  for  the  execution  of  this  ■work 
of  llanh,  1871.     An  abKtriict  of  tbe  bids  received  is  ap] 

The  bid  of  Jlr.  (.r,  H.  Ferris,  Brooklyn,  Now  York,  ft 
yviia  iifccjited,  and  oiwrations  were  comineno-ed  by  him 
JIar.  All  tliebidsreceived  for  tbe  removal  of  tlie  wreck 
too  hiiih,  and  consequently  rejected.  Subsequently, 
cuiieludt'd  with  Mr.  K.  D.  Minor,  of  Hicbmoiid,  (abstnii 
coinmeni-e  ojH'ratious  .Inly  15,  1S71. 

A  contraut  was  also  mailo  with  Messrs  Hebrew  &  Assei 
Virginia,  lor  the  removal  of  wrecks  on  the  lower  iwrtioi 
be  coni|ileted  witliui  tbe  fiscal  year  ending  June  30,  187 

It  is  es|H'cted,  dnrinp  this  season,  to  eomjdete  a  cliai 
tlii'onjili  FredericksbnrKb  aiul  Spottswood  Bars,  giving  an 
iiel  of  tlnit  depth,  from  mouth  of  river  to  head  of  iia\'igi 
move  all  tlie  most  important  wrecks  from  tbe  river  bel 

It  will  require  about  S7.'i,0<K)  to  complete  the  whole  wo 
intt'uded,  and  that  amount  could  be  profitably  expende* 

The  tendency  of  the  river-l)ed  to  assume  its  erudition 
improvement  by  dredging,  will,  of  course,  still  exist,  thou; 
it  will  be  so  materiallj-  lessencfl  and  retarded  in  its  ae 
]K>sed  workn,  tliat  an  annnal  expcnditare  of  $5,000  will  s 
improvement  iu  good  condition. 

The  trade  and  commerce  to  be  benefited  by  this  improi 
the  coastwise  and  foreign  trade  iu  grain,  tobacco,  and  cot 
manufactured  goods.  The  river  (Irnins  a  large  and  tt 
country-,  and  a  slack-water  na\igatioa  and  caual  niaki 

fiiiH^t  f..!-  m.A  nf  Hifi  1-ii-liPSf   fnnnimr  wimrt..o  „<•  Tr: .-.j. 
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Ah$traei  of  bid8  for  work  on  Bappdkannoch  JRiverj  Virginia,  as  jter  advertisement  of  March 

28,  1871 ;  opened  at  12.10  p,  j».,  April  28, 1871. 


Names  of  bidders. 


c 


1  I 

2 

2a 

3 

4 

5 

6 

7 


G.H.Ferris 

Edgar  M.Payn 

Bv  the  same 

L.  B.  Knne  and  R.W.N.Koland 
W.B. Mason  and  Jno.P.Kuight 


N.  G.  I>o<lge  &  BroUiers 


J.  H.  Teemyer  A  Co. 
£.B.  Seward 


Address. 


Brooklyn.  X.  T. 
Albany,  N.Y... 


Fredoricksbnrgh,  Va 
Fredericksburj;!!,  Va 
Georftotown,  D.  C. .. 
§  Washington,  D.C... 
Albany.N.Y 


a 


Jnne 10 

May  15, 1871 


S 

c 


H 


Oct    31 

May  30, 1872 


May  20, 1871  Dec.  20,1871 


May  21. 
June  1. 
June  10. 
May  15. 


Sept.  21 
Dec  1, 1871 
Sopt  1,1871 
Sept.  15. .  ^. . 


•c  5 


hi 

2 


Osgood's.  "W  24* 
27| 


Osgood's. 


O.sgood's. 


ir. 

t65 

:28 

35 

26 

1140 

30 


*  Measored  in  scows.       t  Measured  in  tubs :  deposited  on  land.        X  Duni'p  within  500  yards. 
§  341  Pennsylrauia  avenne.  ||  If  deposited  in  flrc  feet  water,  not  over  throe  miles  haul. 

Abstract  of  bids  for  removing  ohstructiontt  from  Rappahannock  Uirer,  Rr^intrt,  as  per  ad- 
vertisement dated  April  17,  1871 ;  opaied  at  12.10 1>.  »t.,  May  17,  1871. 


Name  and  residence. 

Price. 

Commence. 

Complete. 

Ken)ark.<i. 

1 
2 
3 

4 

Hebrew  &.  Asserson,  Norfolk, 
Va. 

A.  A  Hudson,  Fredericks- 
burgh. 

R.  D.  Minor,  Kichmond 

Washincrton  Jennings,  Fred- 
ericksburgh,  Va. 

17,750 
500 

448 
440 

July    1,1871 
Juno  10, 1871 
June   5,1871 
May  20,1871 

Oct     1, 1871 
July  10,1871 
June  20, 1871 
July  20,lt<71 

To  remove  as  per  specification. 

One  wreck  near  wharf  at  Frcd- 

oricksbiirfi. 
One  wreck  at  FrodHrickshnrgh 

Bar,  to  nmiove  by  blHstiug. 
Oue  wTook  at  wharf  at  rrcuer- 

irksbnrgh. 

"  And  wrecks. 


Q5. 

Annual  report  upon  the  improvement  oftlie  James  River ^  Virginia j  for  the 

fiscal  year  ending  June  30, 1871. 

A  report  on  the  improvement  of  the  James  Eiver  was  made  October  31, 
1870,  which  was  printed  in  Ex.  Doc.  Ko.  60,  (H.  K.)  Forty-first  Congress, 
third  session. 

An  appropriation  of  850,000  was  made  for  this  river  by  the  act  ap- 
proved July  11, 1870.  A  further  appix)priation  was  made  of  $50,000 
by  the  act  approved  March  3, 1871.  Tlie  work  done,  and  proposed  to 
be  done,  with  that  money  is  the  following : 

Mr.  B.  Maillefert  has  removed  the  sunken  vessels,  &c.,  near  Drury's 
Bluff,  so  as  to  give  a  clear  channel-way  not  less  than  250  feet  in  width 
and  18  feet  in  depth  at  low  water.  He  has  also  removed  at  Warwick 
the  wrecks  of  three  schooners ;  at  Graveyard  Reach  the  wrecks  of  the 
Gallego  and  Plume ;  below  Aiken^s  some  forty  i)iles,  the  remains  of  an 
old  bridge. 

Under  another  cGntract  with  the  United  States  Engineer  Department, 
dated  June  10,  1871,  Mr.  Maillefert  has  entered  upon  other  removals, 
as  follows : 

At  Drury's  Bluff,  the  remainder  of  the  steamer  Jamestown,  steamer 
Virginia,  the  steamer  Fredericksburgh,  the  steamer  Beaufort,  the  schooner 
Wythe,  the  brig  Marcus,  and  parts  of  several  xemvxm\\\4  ^Viwfc  ^\^'s»\ 
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at  Wilton,  soino  forty  or  fifty  piles,  remains  of  an  old  bridge,  and  part 
of  a  steamer. 

Under  another  contract  with  the  United  States  Engineer  Department, 
the  American  Dredging  Company,  of  Philadelphia,  will  soon  complete 
their  work  of  opening  the  cut-off  at  Dutch  Gap,  giving  a  depth  of  18 
feet  at  high  water,  and  a  width  of  not  less  than  100  feet. 

Under  another  contract  with  the  United  States  Engineer  Department, 
Messrs.  Kalmback  &  Barton  are  about  to  open  a  channel  through  the 
rock  at  Eockett's  Keef,  giving  a  depth  of  18  feet  at  high  water,  and  a 
width  of  125  feet. 

The  operations  of  the  authorities  of  the  city  of  Eichmond  have  been 
coniiued  chiefly  to  the  dredging  of  the  worst  shoals.  Much  will  still 
remain  to  be  done  for  the  improvement  of  the  James  Eiver,  as  follows, 
viz :  The  removal  of  additional  rock  in  boulders  and  beds  near  the  city ; 
the  excavation  of  sand  and  other  matter  from  the  natural  bars  of  the 
river,  and  its  deposit  in  suitable  places ;  the  construction  of  deflecting 
dikes  and  the  facing  of  spoil-banks,  i)robably  the  excavation  of  cut-offs, 
through  Jones's  Neck  and  near  Bermuda  Hundred. 

Abstracts  of  bids  received  for  work  on  the  James  are  appended. 

The  facts  given  below  relative  to  the  commerce,  &c.,  on  the  James 
Eiver  are  derived  from  communications  from  the  collector  of  the  dis- 
trict at  Eichmond : 

The  euRtoms  district  of  Richmond  extends  from  Bermuda  Hundred  np  James  River, 
including  the  whole  hack  country  to  Lyuchhurgh,  and  the  trihntaries  of  the  York 
River. 

By  act  of  March  3, 1801,  City  Point  was  created  a  common  port  for  entry  of  vessels 
for  hoth  Richmond  and  Petershurgh.  City  Point  is  sixty  iniies  helow  Richmond  by 
"water,  and  two  miles  below  Bermuda  Hundred,  the  Api)omattox  entering  the  James 
between  the  two  places.  The  port  of  Petershurgh  extends  from  I'et^rsbur^h  to  City 
Point,  on  the  James  River.  The  district  of  Norfolk  includes  aU  of  James  River  below 
City  Point,  although,  under  special  authority  from  the  Department,  I  have  had  to 
lighten  vessels  to  enable  them  to  get  over  Hog  Island  Bar,  below  Jamestown,  up  to 
City  Point. 
To  your  second  inquiry,  I  would  reply  that  I  collected  as  duties  on  imports        *"       *  "^ 

for  the  fiscal  year  ending  June  30,1871 $50,995  39 

And  tonnage  duty ^ 1,184  70 

Making  a  total  of 52,  ISO  09 


To  your  third  inquiry,  I  would  reply  that  the  ports  of  entry  on  James  River  are 
Richmond,  City  Point,  and  Petershurgh  and  Norfolk,  Virginia. 

Expended  in  fiscal  year  ending  June  30, 1871 • $32, 168  62 

To  be  expended  in  fiscal  year  ending  June  30, 1872,  (all  now 

under  contract) , 67,  831  38 

Appropriation  required  for  year  ending  June  30, 1873 100, 000  00 
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Ab9traet  of  prop09dls  for  removing  ohstruetions  from  rivert,  a»per  advertiaement,  dated  April 

17, 1871;  hids  opened  l2A0p.  m.,  May  17, 1671. 


ISo. 


Name. 


Seddenoe. 


Price. 


Commenee. 


Complete. 


Jamei  River,  Virginia. 


5 

6 


*  Hebrew  &,  Aaeerton . 
tB.MaiUefert 


"Norfolk  .. 
Richmond. 


f  l.'S,  651  and  procoods  of  wrecks. 
Pi^oceedaof  wrccka 


July   1,1  RTl 
Jane  15, 1871 


July     1,18T9 
Deo.   IS^lOTl 


"*  To  remove,  aa  per  printed  Bpeciflcationii,  provido<l  contract  is  awarded  for  all. 

1  To  remoTe  olMtruotioiis,  as  per  speoMcation,  at  Wilton,  Drury's  Bluff,  and  ChafEln's  BloflL 


0  5. 

BALTDiOBEy  Maryland,  October  31, 1870, 

General:  An  interesting  and  valuable  report  concerning  the  James 
Biver  was  made  November  26j  1852,  by  a  commission  composed  of  Colo- 
nel  Mausfield,  of  the  Corps  of  Engineers,  Professor  Bache,  Superintend- 
ent of  the  Coast  Survey,  and  Major  1. 1.  Stevens,  of  the  Corps  of  Engi- 
neers. Their  report  is  printed  in  Ex.  Bpc  No.  1,  Senate,  Thirty-third 
Congress,  First  Session,  Part  U,  1853,  beginning  at  page  389. 

The  natural  obstructions  to  navigation  are  much  the  same  now'as  at 
the  time  of  the  report  of  the  commission;  and  the  map  of  the  JameB 
Biver,  for  which  the  survey  was  begun  shortly  after,  is  a  good  map  of 
the  river  to-day,  except  that  it  does  not  show,  as  it  could  not  be  ex- 
pected to  do,  the  artificial  obstructions  to  navigation,  which  were  placed 
in  the  river  during  the  late  war.  These  consist  of  sunken  vessels,  cribs 
filled  with  jstone,  and  remains  of  the  supports  of  military  bridges. 
Their  location  is  showo  on  the  sketch  transmitted  to  the  Engineer  Bu- 
reau with  my  letter  of  August  29, 1870.  There  is  now  also  a  cut-off  at 
Dutch  Gap,  which  did  not  exist  until  opened,  first  by  the  troops  under 
General  Butler  during  the  war,  and  recently  re-opened  by  the  great 
freshet  of  this  autumn. 

Very  little  money  has  ever  been  appropriated  by  the  General  Gov- 
ernment for  the  James  Biver.  What  has  been  available  from  that 
source  has  been  chiefly  expended  in  dredging,  generally  in  co-operation 
with  the  authorities  of  the  city  of  Bichmond,  who  have  from  time  to 
time  spent  considerable  sums  in  the  purchase  of  dredges  and  other  ma- 
chinery and  in  operating  it.  Numerous  large  and  smarll  boulders  have 
been  removed  by  them  from  the  upper  part  of  the  river  near  the  city, 
and  a  portion  of  the  rocky  ledge  at  Bocketts  has  been  excavated.  This 
removal  of  rock  is,  of  course,  a  great  and  permanent  improvement  of  the 
river. 

A  very  important  defect  in  the  digging  operations  in  the  past  has 
been  the  dei)osition.of  the  material  removed  from  the  river  in  places 
where  it  could  eventually  find  its  way  back  into  the  channel  again. 
The  selection  of  proper  places  of  deposit  for  the  material  removed  irom 
the  river  is  quite  as  important  as  its  original  removal.  At  some  i>oints 
in  the  river  deflectors  are  required,  to  concentrate  the  water  in  proper 
directions,  and  at  these  places  the  material  removed  by  the  dredges 
will  be  used  in  forming  artificial  banks  with  suitable \\\Xi\2l^x\^N^\xsiK^ 
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to  be  ultimately  replaced  by  stone.  At  other  points,  where  it  would  be 
otherwise  necessary  to  remove  the  dredged  material  through  great  dis- 
tances, receptacles  should  be  provided  for  it  near  at  hand.  This  can 
be  done  at  natural  concavities  in  the  banks  at  convenient  points,  by  ex- 
tending timber- work  along  the  chords  of  the  concaves  and  placing  the 
material  behind.  The  direction  of  the  banks  will  thus  be  improved, 
while  the  great  point  will  be  gained  of  preventing  the  return  into  the 
channel  of  what  has  been  already  removed  from  it^  perhaps  more  than 
once. 

A  variety  of  operations  will  be  required  for  the  permanent  improve- 
ment of  the  James  Elver  below  Eichmond,  viz :  the  removal  of  rock  in 
boulders  and  in  beds  near  the  city ;  the  excavation  of  sand  and  more 
compact  matter  from  the  natural  bars  of  the  river,  and  its  deposit  in 
suitable  places;  the  removal  by  blasting,  dragging,  lifting,  and  dredging, 
of  artificial  obstructions  placed  in  the  channel  during  the  late  war ;  the 
construction  of  deflecting-dikes  and  the  facings  of  spoil-banks ;  the  ex- 
cavation of  the  cut-off  at  Dutch  Gap,  and  probably  the  excavation  of 
cut-oflfs  through  Jones's  Neck  and  near  Bermuda  Hundred. 

While  premising  that  any  scheme  of  river  improyement  should  be 
tentative  and  progressive,  rather  than  dogmatic  and  absolute,  I  will 
now  proceed  to  state  generally  what  I  propose  for  the  James  Eiver,  re- 
ferring for  details  to  the  maps  and  other  drawings  accompanying  this 
report. 

The  artificial  obstructions  should  be  first  removed.  The  Dutch  Gap 
cut-off  should  be  made  as  soon  as  practicable,  advantage  being  taken 
of  what  the  river  did  there  for  itself  during  the  lat«  freshet.  This  cut- 
off win  shorten  the  river  by  several  miles,'  and  entirely  avoid  the  bad 
bar  in  Trent's  Eeach,  of  which  the  permanent  improvement,  if  practica- 
ble, will  be  quite  expensive.  While  the  cut-off  is  making  at  Dutch 
Gap,  a  short  deflector  should  be  built  just  above  the  upper  end  of  it. 

The  rock  excavation  near  the  city  should  have  early  attention  in  the 
progress  of  the  improvement.  The  chief  expenditure  will  be  for  dredg- 
ing. The  location  and  kind  of  dikes  are  shown  on  the  ma^s  and  draw- 
ings. 

It  is  proposed  to  give  first  a  channel  180  feet  in  width  by  15  feet  in 
depth  at  high  water.  Such  a  channel,  supposing  the  Dutch  Gap  Cut  to  be 
opened  and  ma<le  the  avenue  for  navigation,  will  cost  8120,000,  including 
dredging,  dikes,  and  rock  excavation.  A  channel  of  the  same  width 
and  depth,  supposing  the  old  route  by  Ti*ent's  Eeach  to  be  used,  and  the 
Dutch  Gap  Cut-off  not  made,  will  cost  $125,000. 

A  channel  180  feet  in  width  and  18  feet  in  depth  at  high  water  will 
cost,  by  the  route  of  the  Dutch  Gap,  $250,000.  A  similar  channel  by  the 
route  of  Trent's  Eeach  will  cost  $270,000. 

The  accompanying  estimate  in  detail  will  show  the  cost  of  the  im- 
provement of  each  locality  of  the  river  where  it  is  needed. 

The  idea  of  cutting  through  Jones's  Neck  and  near  Bermuda  Hundred 
deserves  careful  consideration.  Should  Congress  make  further  appro- 
priations for  the  James  Eiver,  I  would  recommend  that  authority  be 
given  for  an  examination  into  the  cost  of  those  cuts.  At  present,  I 
have  not  considered  it  my  duty  to  go  to  the  exi)ehse  of  obtaining  the  daia 
upon  which  to  base  such  estimates. 

The  long  straight  reach,  extending  from  Eocketts  nearly  to  Drury's 
Bluff,  will  almost  certainly  require  work  upon  it  annually  to  maintain  a 
channel  of  greater  depth,  than  nature  gives.  This  may  be  the  case  at 
some  other  points.  An  annual  appropriation  of  $15,000  should  be  made 
for  the  river  for  this  object. 
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At  the  expiration  of  (say)  ten  years,  when  the  timber- work  above  low 
water  will  li^ve  decayed,  some  of  the  banl^s  will  require  a  permanent 
revetment  of  stone,  which  will  cost  $50,000. 

It  is  recommended  that  an  appropriation  of  $100,000  be  made  for  this 
river  for  the  year  ending  Jane  30, 1872. 

After  notice  of  thirty  days,  several  proposals  wer.e  received  on  the 
12th  of  September  for  removing  the  sunken  ships,  &c.,  from  the  river, 
of  which  an  abstract  was  sent  to  the  Engineer  Bureau  September  13.  It 
was  finally  decided  to  reject  them  all,  and  call  for  new  proposals  for 
removing  the  obstructions,  and  at  the  same  time  proposals  were  invited 
for  opening  the  Dutch  Gap  Canal.  Several  bids  for  each  of  these 
objects  have  been  received  to-day.  It  is  expected  that  advantageous 
contracts  will  very  soon  be  signed,  and  a  balance  left  of  the  appropria- 
tion of  $50,000  made  at  the  last  session  of  Congress,  which  will  be 
applied,  before  the  close  of  the  present  fiscal  year,  to  excavation  of  rock 
near  Bichmond,  or  to  other  useful  work  in  the  river. 

Several  maps  tod  drawings  are  sent  by  express,  as  follows,  viz : 

Scale. 

1  sheet,  JamesRiver,  from  Richmond  to  City  Point TT^ornr 

1  sheet,  James  River,  from  Mayo's  Bridge  to  Drury  Island -^^^ 

1  sheet,  James  River,  from  Rockdale  Creek  to  Curl's  Neck j^^ 

1  sheet,  James  River,  from  Curl's  Neck  to  City  Point j^^^ 

1  sheet,  James  River,  showing  Harrison's  Bar T<j^ff6 

1  sheet,  James  River,  showing  Hog  Island  Bar Tuiws 

1  sheet,  showing  proposed  cut-off  at  Dutch  Gap,  in  plan,  1  inch  to  40  feet. 
1  sheet,  sections  proposed  cut-off  at  Dutch  Gap,  1  inch  to  20  feet. 
1  sheet,  details  of  proposed  dikes,  &c.,  f  inch  to  1  foot. 

The  plan  and  sections  of  the  Dutch  Gap  Cut  shows  its  condition  before 
the  freshet.  The  mass  closing  one  of  its  mouths  was  removed  by  the 
action  of  the  water  during  the  freshet,  and  the  cut  was  excavated  to  an 
average  depth  of  about  7  feet  at  low  water.  It  is  proposed  to  make  the 
cut  there  at  present  only  100  feet  in  width. 
Very  respectfully,  your  obedient  servant, 

WM.  P.  CRAIGHILL, 

Major  of  Engineers. 
Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U,  8.  A.,  Washington,  D.  (7. 


EtHnuUe  of  cost  of  improvement  of  James  River jTlrginiaf  from  canal-Jocks  at  Bichmond,  to 

and  below  Goose  Hill  Flats, 

From  canal-locks  to  Rockctts: 

Channel  180  by  15  feet  at  high  water,  20,000  yards,  at  50  cents $10, 000  00 

Channel  180  by  18  feet  at  high  water,  40,000  yards,  at  50  cents 20, 000  00 

Across  Rockett«  Reef: 

Channel  180  by  15  feet  at  high  water,  5,000  yards  rock,  at  f4 20, 000  00 

Channel  180  by  18  feet  at  high  water,  6,600  yards  rock,  at  $4 26, 400  00 

From  Rockett^  to  lower  end  Drury's  Island : 

Channel  180  by  15  feet  at  high  water,  146,000  yards,  at  20  cents 29, 200  00 

Channel  180  by  18  feet  at  high  water,  320,000  yards,  at  20  cents 64, 000  00 

Dikes,  2,160  linear  feet, at  $2  20 4,746  00 

Across  Richmond  Bar: 

Channel  180  by  15  feet  at  high  water,  60,000  vards,  at  20  cents 12, 000  00 

Channel  IHO  by  18  feet  at  high  water,  228,000*  yards,  at  20  cents 45, 600  00 

Dikes,  3,000  linear  feet, at  $2  20 6,600  00 

Across  Warwick  Bar : 
Channel  180  by  15  feet  at  high  water,  25,000  yards,  at  ^  ce^nta ^^^5Wi  ^ 


606  EEPORT   OF   THE   CHIEF   OF   ENGINEERS. 

Channel  180  by  18  feet  at  high  water,  96,000  yanls,  at  20  c^nts $19, 200  00 

Dikes,  1,350  linear  feet,  at  $2  20 2,970  00 

Kingsland  Reach :  • 

Channel  180  by  15  feet  at  high  water,  (no  excavation) 

Channel  180  by  18  feet  at  high  water,  20,000  yarda,  at  20  cents 4,00000 

Dutch  Gap,  (canal:) 

Channel  100  by  15  feet  at  high  water,  60,000  yards,  at  33  cents 19, 800  00 

Channel  100  by  18  feet  at  high  water,  70,000  yards,  at  33  cents 23, 100  00 

Dikes,  1,000  linear  feet,  at  $5 5,000  00 

Trent^s  Reach,  (in  event  of  not  using  Dutch  Gap:) 

Channel  180  by  15  feet  at  high  water,  120,000  yanls,  at  20  cents 24,000  00 

Channel  180  by  18  feet  at  high  water,  200,000  yards,  at  20  cents 40, 000  00 

Dikes,  1,800  linear  feet,  at  $i  50 6,300  00 

At  Va\ina  or  Aiken's : 

Channel  180  by  15  feet  at  high  water,  (no  excavation) - 

Channel  180  by  18  feet  at  high  water,  48,000  yards,  at  20  cents 9, 600  00 

Dikes,  1,200  linear  feet,  at  $3 3,600  00 

Harrison's  Bar: 

Channel  180  by  15  feet  at  high  water,  (no  excavation) 

Channel  180  by  18  feet  at  high  water,  34,000  yards,  at  35  cents 11.90000 

RECAPITULATION. 

Channel  180  feet  by  15  feet  at  high  water: 

By  Dutch  Gap $115,316  00 

By  Trent's  Reach 120,816  00 

Channel  180  feet  by  18  feet  at  high  water:  ' 

Bv  Dutch  Gap : 246,716  00 

By  Trent's  Keiich 264,916  tH) 


Q  6. 


Annual  report  upon  tlie  wiproretnent  of  the  Appomattox  River^  Virginia^ 

for  the  fiscal  year  ending  June  30, 1871, 

Under  the  appropriation  act  of  July  11, 1870,  such  examinations  as 
were  necessary  were  made  of  this  river  in  August,  1870.  It  wgs  then 
found  that  the  city  of  Petersburgh,  through  the  agency  of  the  Lower 
Appomattox  Company,  had  appropriated  $200,000  for  the  improvement 
of  the  river,  according  to  a  plan  proposed  by  Mr,  H.  D.  Bird. 

A  special  board  of  engineers  was  organized  to  consider  and  report 
upon  the  improvement.  Their  report  was  printed  in  Ex.  Doc.  Xo.  60, 
(H.  K.)  Forty  first  Congress,  third  session. 

Tlie  board  of  engineers  found  a  large  amount  of  work  already  done 
according  to  Mr.  Bird's  plan,  the  adoption  of  much  of  which  they  deemed 
it  expedient  to  recommend,  for  reasons  set  forth  in  their  report. 

In  making  recommendations  for  work  to  be  done,  the  board  stated 
their  object  to  be,  to  lay  down  a  plan  as  good  as  existing  circumstances 
permitted,  and  such  as,  with  the  means  likely  to  be  furnished  by  the 
General  Government  and  tlie  city  of  Petersburgh,  would  result  in  a  de- 
cided improvement  of  the  river.  It  was  to  give  as  soon  as  practicable, 
chiefly  by  dredging,  a  channel  CO  feet  wide  and  12  feet  deep  at  ordinary 
high  water,  avoiding  as  much  as  possible  abrupt  bends  or  long  straight 
reaches,  or  regulating  them  where  they  could  not  be  avoided,  and  never 
abandoning  the  actual  navigable  channel  of  the  river  without  strong 
reasons.  • 

An  appropriation  of  850.000  was  made  by  the  act  approved  March  3, 
1871.  A  re-examination  of  the  nver  was  made  soon  after,  from  which 
it  was  discovered  that  the  work  had  been  carried  forward  to  a  very 
considerable  extent  since  the  meeting  of  the  board  of  engineers  in 
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Petersbnrgh  and  the  publication  of  their  report.  The  opinions  ex- 
pressed by  the  board  had  been  practically  ignored.  It  became  neces- 
sary for  the  superintendent  engineer  to  reject  the  work  done  by  the 
city,  or  to  follow  the  rule  laid  down  by  the  board,  i.  e.,  to  adopt  recom- 
mendations for  further  works  on  the  river  to  its  existing  conditions, 
considering  what  had  already  been  done,  and  making  the  best  of  it, 
notwithstanding  the  fact  that  it  did  not  meet  with  the  approval  of  the 
board. 

A  report  was  made  under  date  of  May  2, 1871,  of  which  a  copy  is 
given  below : 

Unfted  States  Enginkkr  Office, 

Baltimor€j  Marylandy  May  2, 1871. 

General  :  Within  a  few  days  I  have  made  an  examination  of  the  Appomattox 
below  Petersbnrgh,  Virginia,  and  find  that  since  the  fheeting  of  the  board  of  engineers 
in  that  city  last  September,  and  notwithstanding  the  opinion  of  the  board  was  inti- 
mated to  the  president  of  the  Lower  Appomattox  Company  a  few  days  thereafter,  that 
opinion  has  been  disregarded^  and  the  work  has  been  continuously  carried  on  in  accord- 
ance with  the  plan  of  Mr.  Bird.  The  opinion  of  the  board  was  certainly  not  obliga- 
tory on  the  city,  as  the  expenditure  on  Mr.  Bird^s  plan  has  been  borne  entirely  by  the 
city. 

In  the  report  of  the  board  is  found  the  following:  "The  board  do  not  wish  to  bo 
understood  as  saying  that  the  line  of  which  the  improvement  is  recommended  in  this 
report  would  be  regarded  as  the  best,  if  a  large  sum  of  money  would  be  available,  as 
required  in  the  progress  of  the  work,  and  if  nothing  had  been  already  done  in  carry- 
ing out  particular  plans.  The  object  has  been  to  lay  down  a  plan  a8  good  as  existing 
circumstances  permit,  and  such  as,  with  the  means  likely  to  be  furnished  by  the  Gen- 
eral Government  and  by  the  city  of  Petersburg,  will  result  in  a  decided  improvement 
of  the  river." 

As  the  work  progresses,  the  advantage  or  the  necessity  of  adding  to  or  modifying 
what  has  been  recommended  above  may  l)ecome  apparent.  Any  well-devised  scheme 
of  river  improvement  should  be  progressive  and  elastic,  and  too  great  haste  in  execu- 
ting may  result  in  injuries  which  more  deliberation,  joined  to  careful  watching  of  efifects, 
would  have  avoided. 

Following  the  principle  here  announced,  but  observing  that  the  circumstances  are 
different  from  those  existing  when  the  report  was  adopted,  I  have  now  to  suggest  a 
modification  of  the  plan  therein  laid  down. 

Keforring  to  the  report  of  the  board,  I  propose  that  their  recommendations,  marked 
1  and  2,  bo  a<lhered  to,  and  that  thence  the  route  laid  down  by  Mr.  Bird  be  followed, 
without,  however,  adopting  his  proposed  manner  of  execution. 

It  is  proper  here  to  state  the  reasons  inducing  me  to  agree  now  to  a  departure  from 
a  course  some  time  ago  approved  unanimously  by  a  board  of  which  I  was  a  member. 
The  general  explanation  is  given  in  the  quotation  already  made  from  the  report  of  the 
board.    Tbe  particular  reasons  are  the  following : 

It  will  be  observed,  on  referring  to  the  report  of  the  board,  that  in  the  recommenda- 
tions marked  2,  it  was  proposed  to  adojit  Mr.  Bird's  line  to  e,  "  thus  making  use  of  the 
pile-work  already  executed  by  him  from  d  to  e.*'  The  motives  of  this  a<lo]^)tion  are 
found  in  previous  quotations,  in  that  just  made,  and  in  other  portions  of  thtjir  report. 

Mr.  Bird's  work  has  since  been  carried  much  beyond  e.  A  large  sum  of  money,  about 
$125,000,  has  been  expended  upon  it  by  the  city  of  Potorsburgh.  Some  of  this  money  is, 
it  is  true,  invested  in  machinery,  of  which  a  considerable  portion  is  valuable  for  future 
operations. 

Although  Mr.  Bird^s  scheme  of  improvement  is  not  approved  by  all,  and  although 
his  own  expectations  of  results  have  not  been  realized,  sufficient  evidence  has  been  pre- 
sented to  cause  mo  to  believe  that  a  majority  of  the  people  of  Petersburg,  upon  whom 
the  burden  of  this  expenditure  falls,  desire  a  further  trial  of  Mr.  Bird's  plan.  I  think 
no  objection  should  be  interposed  to  their  making  this  experiment  at  their  own  ex- 
pense, provided  the  interests  of  the  General  Government  are  protected.  Tiu*  theory 
of  the  appropriation  of  money  from  the  United  States  Treasury  for  the  iinjirovement 
of  the  Appomattox  River  is,  I  suppose,  that  it  is  a  work  in  which  not  only  Petei-sburgh 
is  interested,  but  the  whole  country. 

Had  nothing  been  done  on  the  river  at  the  time  of  my  first  examination  of  it  last 
August,  I  should  have  recommended  the  improvement  of  the  line  marked,  in  red  on 
the  accompanyinc  Coast  Survey  map.  It  will  be  observed  that  there  is  a  line  bluff 
bank  on  the  northern  side,  as  far  down  as  X,  whereas  the  bold  bluff  then  appears 
on  the  southern  side  at  0,  nearly  opposite,  and  thence  continues  on  that  side  towards 
the  mouth  of  the  river,  bordering  what  is  known  as  the  south  channel.  Tlie  indica- 
tions fnoiii  the  map,  and  more  from  the  river  itself,  are  strong  lU^t  \\iMX^w!v.vi  \\M^\ftr 
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ferred  to  is  tho  natnral  channel  of  the  river,  and  will  be  permanently  fhe  best  if  re- 
open^ and  improved.  The  portion  of  the  route  hehw  e,  recommended  by  the  board 
is  unqueBtionably  verj-  objectionable  on  account  of  its  abrupt  benda.  It  was  reluctantly 
adopted  by  tho  board,  even  after  the  rectifications  proposed  in  their  report. 

I  now  wish  to  expend  tho  late  appropriation  of  $50,000  in  dredging  in  the  soath 
channel  near  the  blnfif  bank,  givine  a  width  of  60  fbet  at  bottom,  ana  a  depth  of  6  or  7 
feet  at  low  water,  increasing  the  depth  still  more  if  the  funds  allow,  ana  leaving  the 
city  to  continue  their  operations  on  Mr.  Bird's  cut  through  Puddledock  Ifarah.  u  tho 
operations  of  the  city  give  successful  results,  the  improvement  of  the  sonth  channel 
will  add  to  its  usefulness — in  fact  is  essential  to  it.  If  the  operations  of  the  cit^  end  in 
fidlure,  tho  re-opened  south  channel  could  then  be  connected  by  an  inexpenaive  cut, 
following  the  natural  inclination  of  the  river,  with  the  portion  of  the  present  channel 
which,  in  Mr.  Bird's  scheme,  is  replaced  by  his  cut  through  Puddledock  Marsh.  It  is 
therefore  reijuested  that  authority  be  given  to  advertise  for  proposals  for  dredging  in 
south  channel,  commencing  at  its  lower  end,  in  accordance  with  the  recommendation 
already  made. 

Very  resj^ectfully,  your  obedient  servant,  

WM.  P.  CRAIGHILL, 

Major  of  Enginten. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U,  S.  A.,  Waahingtonf  D,  C, 

A  later  report  was  made,  as  follows : 

I  have  to-day  returned  from  Petersburgh,  Virginia,  and  from  a  careful  examination  of 
the  Appomattox  River. 

Tlie  city  authorities  are  confining  their  operations  exclusively  to  the  cut  through  the 
Pnddlcdock  Marsh.  They  have  been  wortring  three  dredges,  and  have  nearly  com- 
pleted a  cut  60  feet  wide,  and  from  5  to  12  feet  in  depth  at  high  water. 

The  opinion  of  the  board  of  en^neers  of  September,  1870,  concerning  the  Puddle- 
dock Cut,  may  be  gathered  from  their  printed  report.  My  own  opinion  is  and  has  been 
that  that  cut  was  altogether  unnecessary.  Now,  however,  that  it  is  nearly  completed, 
and  as  there  seems  a  strong  desire  on  the  part  of  the  community  Interested  in  the 
▲pj^omatox  that  the  cut  should  be  fairly  tried,  and  inasmuch  as  more  than  $100,000  of 
their  money  has  been  expended  upon  it,  it  seems  best  to  permit  its  completion. 

The  funds  of  tho  city  are  running  lo>v,  and  they  are  very  desirous  that  the  benefit 
of  the  expenditure  of  the  money  of  the  General  Government  shall  be  felt  at  an  early 
day. 

Adhering  to  the  recommendation  of  my  report  of  May  2,  for  dredging  in  the  south 
channel,  I  propose  also  to  contract  for  doing  a  portion  cf  the  work  in  the  Puddledock 
Cat.  The  city  engineer  estimates  that,  at  the  expiration  of  thirty  days,  (the  time 
required  for  receiving  proposals  after  advertisement,)  there  will  remain  aboat  ^,000 
onbic  yards  to  be  removed  from  that  locality.  If  the  United  States  assists  with  this 
portion  of  the  work,  in  order  to  hasten  its  completion,  which  is  very  desirable  if  it  is 
to  be  completed  at  all,  and  as  the  completion  of  this  part  of  the  work  will  liberate  the 
three  city  dn^dges  for  the  work  in  the  south  channel  at  an  early  day,  I  am  inclined  to 
make  the  recommendation  now  submitted. 

The  recommendations  of  these  reports  were  approved.  Proposals 
have  been  called  for  accordingly,  and  it  is  expected  to  begin  work 
actively  on  the  river  in  a  short  time. 

Expended  in  fiscal  year  ending  June  30, 1871 $706  30 

Available  for  fiscal  year  ending  June  30,  1872 49, 293  70 

Eequired  for  fiscal  year  ending  June  30, 1873 75, 000  00 


Q7. 


Annual  report  on  improvement  of  the  Roanoke  River^  in  North  CarolinOj 

for  the  fiscal  year  ending  June  30, 1871. 

An  appropriation  of  $20,000  was  made  for  this  river  by  the  act 
approved  March  3,  1871.  The  survey  made  in  the  preceding  winter 
showed  that  the  river  needed  improvement,  chiefly  in  the  following 
particulars,  viz:  The  removal  of  rocks  below  Weldon;  of  wrecks  in 
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the  lower  portion  of  the  river ;  of  shifting  bars  at  several  points  between 
Weldon  and  the  mouttiy  and  of  snags  aud  overhanging  trees  at  many 
places. 

It  was  determined  to  ase  the  appropriation  in  removing  the  most 
tronblesome  wrecks  and  other  obstructions,  which  were  placed  in  the 
stream  daring  the  late  war;  in  taking  out  some  of  the  worst  rocks  near 
Weldon,  and  to  apply  the  balance  of  the  money  to  cutting  off  snags  and 
overhanging  trees. 

Proposals  were  received  May  18,  of  which  an  abstract  is  appended. 
They  were  all  rejected,  as  the  prices  were  deemed  too  high.  A  contract 
on  reasonable  terms  was,  however,  made,  under  date  of  June  21, 1871, 
for  removing  a  number  of  the  most  troublesome  wrecks.  Arrangements 
will  be  made  for  taking  out,  during  the  coming  winter,  some  of  the 
dangerous  rocks  near  Weldon,  aud  cutting  off  some  of  the  snags,  &c. 

A  special  report  on  the  Roanoke  River  will  be  soon  submitted. 

Expended  during  the  fiscal  year  ending  June  30,  1871 $220  75 

Available  for  the  fiscal  year  ending  June  30,  1872 19, 779  25 

Required  for  the  fiscal  year  ending  June  30, 1873 25, 000  00 


Abstract  ofprapo$aUfor  removing  obatructiona  in  the  Roanoake  Eiver,  asper  adFeriisement  of 

April  18,  1871. 


B 


3 

4 


yame. 


0.£.l£altby. 


W.H.  Hampton. 


Qwjirgfi  Dick. 

Hebrew  &,  AMenon 


5     John  M.  Footo. 


Total. 


Besidenoe. 


Price. 


Norfolk...  no,  500 


Plymonth . 

Sichmond . 
Norfolk.. 
Plj-month . 


15,000 

18,972 

11,500 

0.700 

4. 700 

i2,000 

40U 

300 

bUO 


14,900 


And  wrecks . . 


And   half  of 
wrecks. 


And  wrecks. 


Southfield.... 

Schoourrs 

Biittory 

VWVH 

Tror 

Steamer  bolow 
James  ville. 


Com- 
mence. 


Com* 
plete. 


1871. 
July    1 


1872. 
July    1 


June  15   Jau.  15 


July    1 


Aug.    1 


Kemarks. 


To  remove  wi*eckH, 
&c.,  as  per  advertise* 
ment. 

To  remove  all,  as  per 
advertisement,  ex* 
copt  rocks. 

To  remove  all,  as  per 
advertisemeut. 

To  remove  all,  as  per 
advertiH(>meut,  ex- 
cept rocks. 


Q  8. 

Annual  report  for  fiscal  year  ending  June  30,  1871,  for  improving  mouth 

of  Cape  Fear  River ^  North  Carolina. 

An  appropriation  of  $100,000  was  made  for  this  river  by  the  act 
approved  July  11, 1870.  Colonel  J.  H.  Simpson,  Corps  of  Engineers^ 
immediately  thereafter  made  a  personal  examination  of  the  river 
below  Wilmington,  and  recommended  that  "  the  first  important  step 
in  any  further  attempt  to  improve  the  entrance  of  Capo  Fear  River  is 
to  renew  the  works  for  the  closing  of  the  small  inlets  in  Zeke's  Island, 
and  the  jettees  for  the  preservation  of  the  outer  beach  of  that  island,'^ 
This  recommendation  having  been  approved,  woxk^waa  \>^^M\i'\\i''^«^- 

39  s 
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tember,  1870,  and  lias  been  vigorously  continued  under  the  personal 
super\isiou  of  Mr.  Walt4?r  Griswold,  assistant  engineer. 

The  reapousibilit}'  of  this  work  passed  into  my  hands  November  7, 
1870.  A  special  report  concerning  it  was  made  January  23,  1871, 
which  was  printed  in  Ex.  Doc.  No.  27,  Senate,  Forty-first  Congress, 
third  session. 

An  additional  appropriation  of  875,000  was  made  March  3,  1871. 
This  work  is  of  a  class  where  true  economy  requires  the  availability  of 
a  large  sum  of  money,  and  very  active  expenditure  of  it.  It  is  a  break- 
water, intended  to  close  breaches  between  Siiiith's  and  Zektfs  Islands, 
through  which  a  large  volume  of  water  passes  in  and  out,  with  the 
flooding  and  the  ebbing  tide.  As  the  breakwater  is  extended,  the  space 
still  remaining  fru*  the  i)assage  of  the  water  is  diminished,  but  the 
velocity  of  the  water  through  the  oi>ening  still  left  is  greatly  increased, 
and  with  this,  its  scouring  power.  The  depth  of  the  open  channels  are 
thus  increased,  and  tlie  expense  of  filling  them  proportionally. 

The  estimate  of  my  predecessor  for  the  breakwater  was  $257,000. 
This  amount  would  probably  have  finished  the  work,  if  at  once  appro- 
priated and  rapidly  expended.  That  policy  not  having  been  pursued, 
more  money  will  be  required  for  the  completion  of  the  breakwater.  A 
special  communication  will  be  shorth'  made  on  this  subject,  as  also  con- 
cerning the  steps  necessary  for  the  further  protection  of  Smith's  Island, 
esi^ecially  at  its  lower  point,  called  the  "  Baldhead,"  and  at  other  points 
where  the  island  is  very  low  aiid  narrow,  and  in  constant  danger  of 
breaches,  under  the  joint  agency  of  the  sea  and  the  winds. 

During  the  year  just  ended  the  breakwater  and  its  superstructure 
have  been  extc^nded  a  lengtli  of  007  feet,  which  includes  the  most  diffi- 
cult and  tedious  portion,  owing  to  the  great  depth  and  velocity  of  the 
water.  A  much  more  rapid  progress  of  the  work,  longitudinally,  may 
now  be  expected.  By  the  end  of  June,  1872,  it  will  probably  be  more 
than  2,000  feet  in  length. 

Besides  the  construction  of  the  breakwater,  attention  has  been  given 
to  the  maintenance  of  existing  sand-hills  and  beaches,  and  the  formation 
of  new  ones  by  the  use  of  cheap  catch-sand  fences,  which  have  succeeded 
well.  Shrubbery  and  other  vegetation  suited  to  the  locality  has  also 
been  planted  and  cultivated  to  advantage  with  the  same  object. 

This  work  of  improvement  is  in  the  collection  district  of  Wilmington, 
North  Carolina.  The  information  given  below  is  reliable,  and  pertains 
to  the  fiscal  year  just  ended. 

COIN. 

Duties  on  imports  in  American  vessels $8,  419  95 

Duties  on  imports  in  foreign  vessels 97, 349  68 

Duties  on  imports  from  warehouse  for  consumption 23,  G35  08 

Total  coin 129, 404  71 

CURRENCY. 

Hospital  dues $958  06 

Tonnage  dues 2, 008  C9 

Fines,  &c 807  61 

Steamboat  fees 246  35 

4,080  71 

Total  coin  and  currency 133, 485  43 
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Table  of  entries  and  clearances  of  veesele. 


Detcription. 


Steamers,  roastwiAe 

Sail  veAm*bs  coast  wise 

American  tohboIm,  foreign  ports 
Foreign  voiweU,  foreign  ports. . 

Total 


ENTBIBS. 


«^  a! 

CJ 

«K    ^ 

Tonnage. 

^9 

>^ 

175 

102,499 

148 

37,538 

18 

2.887 

2U 

7,080 

CLRARANCEH. 


165 
28 
59 
60 


Tonnage. 


TOTAL. 


O  at 


98, 577 

5.4G4 

ll,lMi9 

14,773 


370       150, 004 


312 


130, 783 


340 
176 

I  t 

£9 


Tonnage. 


201. 076 
43. 0()2 
14.^56 

21,  t-53 


682         2e0, 7e7 


ErporU  to  foreign  countries. 


Description  of  exports. 


Pitch-pine  lumber feet . 

Railroad  ties ties. 

Shingles shingles . 

Cotton bales. 

Spirits  torpentine gallons. 

Rosin  and  turpentine barrels. 

Tar  and  pitch do 


Quantity.       Value. 


8.334.054 

13, «« 

2, 712,  73x1 

■JO 

1,531,28:J 

80.  7W> 

6,255 


$154.  (i:)6 

0.473 

15.  l.Vi 

4,413 

607.  3t"? 

193,  l».-r7 

12, 152 


Totalralne ; |      993.671 


The  foregoing  statements  include  nothing  but  direct  forei^j^n  exports; 
the  larger  portion  of  cotton,  naval  stores,  &c.,  which  ultimately  are 
shipped  to  foreign  ports,  are  carried  by  coasting-vessels  to  Baltimore, 
Philadelphia,  New  York,  &c.,  and  are  credited  to  those  cities.  That 
portion  of  these  articles  not  intended  for  home  consumption  could  be 
shipped  direct  to  their  <lestination  if  deeper  water  existed  on  the  bars  at 
hie  month  of  the  Cape  Fear  River,  so  as  to  enable  large  vessels  of  greater 
draught  to  enter. 

Below  is  a  statement  of  the  exports  from  this  district  to  all  parts  of 
the  world  during  the  fiscal  year  ending  June  30, 1871.  This  statement 
is  compiled  from  the  records  of  the  Chamber  of  Commerce  of  Wilming- 
ton.   The  principal  articles  only  are  given  : 

Casks  of  spirits  of  turpentine 95, 008 

Barrels  of  crude  turi>entiue 15, 100 

Ban-els  of  rosin 475, 548 

BaiTels  of  tar 1*4, 500 

Barrels  ot*  pitch 7, 100 

Bales  of  cotton GO,  210 

Bales  of  yarn 115 

Bales  of  sheeting 050 

Bushels  of  i>eanuts 08,  700 

Bushels  of  rough  rice 3, 110 

Lumber,  pitch  pine,  feet,  board  measure .  18, 085, 450 

Timber,  pitch  iiine,  feet,  board  measure 275, 000 

Shingles 8,  MO,  100 

C^'press  staves 405, 075 
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Below  is  a  comparative  statement  of  foreign  and  coastwise  sbipments 
from  this  port  for  the  past  fiscal  year,  compiled  from  the  two  statements 
above : 


Descriptiou  of  articles. 


Pitcli-i>in6  lumber feet. . 

ShliuUrs nnnibfr. . 

Cottou bttlea.. 

Tnri>«*n1  iiie callous . . 

K'wtn  ami  tiiPi>entine barrels. . 

Tar  and  pitch do — 


American 
ports. 


10. 026, 396 

5, 6-27, 368 

60.140 

S,S7f2,637 

409,859 

35,345 


Forei^ 
IK>rt8. 


8,334,054 

2,718,732 

70 

1,531.383 

80,7@9 

6.255 


TotaL 


18,360,450 

8,340.100 

60,310 

3,803,990 

490,648 

31,600 


Large  quantities  of  iron,  copper,  and  other  metals,  and  coal,  are  fonnd 
in  the  vaUey  of  the  Deep  River,  aud  Upper  Cape  Fear  River.  These  are 
of  excellent  quality,  and  are  easily  procured.  Three  important  railroads 
converge  at  Wilmington. 

An  appropriation  of  $150,000  is  requested  for  the  service  of  the  fiscal 
year  eiuling  June  30,  1873. 

Expended  in  fiscal  year  ending  June  30, 1871 $102, 514  18 

Available  for  fiscal  year  ending  June  30,  1872 72, 485  82 

Required  for  fiscal  year  endiug  June  30, 1873 150, 000  00 


Q  9,  (1.) 

Annuul  report  upon  th€  iifiprovementof  Queenstotcn  Harbor j  Marylandyfor 

the  fiscal  year  ending  June  30, 1871. 

A  survey  of  the  harbor  was  made  in  November,  1870,  the  results  of 
which  were  submitted  in  my  report  of  January  2, 1871. 

Tlie  improvement  needed  was  the  dredging  of  a  channel  in  Queens- 
town  Creek,  100  feet  wide  at  bottom  and  8  feet  deep  at  mean  low  water, 
at  an  estimated  cost  of  $9,500. 

An  appropriation  of  $5,000  was  made  by  the  act  approved  March  3, 
1871.  It  was  determined  to  expend  this  appropriation  in  making  a 
channel  8  feet  deep,  and  as  of  great  width  as  the  funds  would  allow. 
Proposals  were  called  for  by  advertisement  of  March  20,  1871.  An 
abstract  of  those  received  is  appended.  A  contract  was  made  with  Mr. 
John  W.  Parks,  dated  April  20,  1871.  Work  under  the  contract  is  now 
progressing  favorably,  and  will  be  completed  this  season. 

If  the  amount  of  the  original  estimate  had  been  appropriated  in  one 
sum,  the  work  would  have  been  thereby  completed.  To  commence  an 
improvement  of  this  kind,  and  then  suspend  it  for  many  months  until 
a  new  appropriation  becomes  avjiilable,  adds  gi'eatly  to  the  total  cost. 

Queenstown  is  situat-ed  in  the  collection  district  of  Baltimore,  which 
is  the  nearest  i)ort  of  entry. 

The  report  of  January  2,  1871,  which  is  printed  in  Ex.  Doc.  Fo.  60. 
Forty-first  Congress,  third  session,  (H.  R.,)  indicates  the  present  and 
prospective  commercial  importance  of  this  harbor. 

Expended  during  the  fiscal  year  ending  June  30, 1870 $2, 635  20 

A^vailable  for  expenditure  in  fiscal  year  ending  June  30, 1872 .     2, 364  80 
Be  uired  to  complete  the  work  in  year  ending  June  30, 1873 .     6, 000  00 
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Attract  of  bids  for  excavating  channel  at  Qiteenstown,  Maryland,  as  per  advertincmnif  of 

March  20,  1871.;  opened  at  VZAO  p,  »i.,  Apnl  2*^  lt71. 


•c 
c 


Kame  and  address  of  bidder. 


1 
S 

a 


.Time  of  bogin- 
uiug. 


John  "W.  Parlca,  Xorfork,  Va , 

Morris  T.  Brainanl.  Allwinv,  >'.  Y 

»auklin  B.  Coltnn.  Philadclpliia,  Pa  . 


May  10 
Juiic  15 
May  20 


Time  of  compln- 
tiou. 


Nunihor      ^^ 

and  kind  of    t  T' 

machines.    IP  s 


Jnly  30.  1871  . . . 
An^niMt  1.  1871. 
July  1,  1871.... 


Osgood. 


CenU. 


:t5 


*  To  l>e  measured  in  sco^s. 


Q  9,  (2.) 

Baltimore,  Maryland,  January  2,  1871. 

General  :  A  siirvc}'  of  the  harbor  of  Queenstown  was  inado  under 
the  direction  of  my  predecessor.  Colonel  J.  II.  Simpson,  Corps  of  En<,d- 
iieers,  by  Mr.  William  Popp.  I  transmit  a  copy  of  the  map  of  his  survey 
and  of  his  report,  dated  December  29,  1870.  lieference  is  requested  to 
the  Coast  Survey  chart,  transmitted  with  my  report  of  this  date  on  the 
improvement  of  the  harbor  of  Cambridge,  lieference  is  also  requested 
to  Martenet's  map  of  Maryland. 

Arrangements  are  in  progress  for  connecting  Queenstown,  by  rail, 
with  existing  lines  in  its  vicinity.  When  these  are  completed  its  com- 
mercial importance  will  be  doubtless  much  increased.  n 

Mr.  Popj)  estimates  that  to  give  a  channM-way  of  100  feet  i  width 
and  8  feet  in  (K*pth  at  mean  low  water  woidd  cost  about  $9,500.  I  ap- 
prove Ids  re[)ort  and  estimate. 

Very  respectfully,  your  obedient  servant, 

WM.  P.  CRAIGniLL, 

Major  of  Eiujineera. 

Brigadier  General  A.  A.  Humphreys,   * 

^  Chief  of  Engineers^  U.  8.  A.,  Washington,  D.  C. 


Baltimoke,  December  29, 18T0. 

M.uor:  In  oonipliaiico  wiHi  your  verbal  onlor,  I  have  tin*  honor  to  submit  the  Ibl- 
lowiiiK  r<»])ort  on  the  Hurvey  of  the  harbor  of  Que(;u8town,  Maryhmd,  made  by  me,  a**- 
sinted  by  Mr.  Charle8  J.  Bafe.s,  from  November  M  to  November  9,  1870,  inehisivo : 

ITie  oiKfnitions  at  this  jdaee  were  earried  on  in  a  manner  so  Rimihir  t-o  that  ol>served 
ot  Cambrid|j:e,  that  I  can  contino  myself  to  merely  statin;^  ^l»Jit  all  the  data  fnmislit'd 
by  this  Kurv'ey  ami  mapped  in  the  aeconipanyin<^  plat,  poftjW'ss  equal  claims  t()  eonvct- 
iie88  artd  reliability  as  tliose  of  Cambridf;*^ 

Moreover,  the  j;eolo;;ical  character  of  the  vicinity  of  Queenstown,  the  nature  of  the 
bottom  of  the  creek  and  river,  i&c,  .ire  such  that  a  description  of  them  would  simidy 
be  a  repetition  of  what  has  been  Hai«l  about  Cambridjire. 

Queenstf>wn  iMsituate<l  on  Queenstown  Creek,  an  estuars' of  the  ("hester  River,  alw^ut 
ten  miles  from  the  nnmth  of  the  latter.  The  distance  froui  Baltimore  to  Queenst4»wn 
is  about  thirty-six  miles.  The  town  belon«::s  to  Queen  Anne's  County,  and  i.s  saitl  t<»b^^ 
thomosf  important  mail  station  of  the  county.  The  mail  is  brouji:ht  from  and  cjirrit-d 
to  Baltimore  by  a  line  of  steamers,  which  arrive  from  Baltimore  everj-  other  week-day, 
and  return  the  following  day.  These  steamers  carry  idso  a  considerabh*  numb«'r  of 
paiweuu^erH  and  wjme  freight.  The  freight  consists ])riiicipally  of  oysteTs,  lish,  fowl,  i-at- 
tle, and  country  produce  generally.  Peaches  and  grain  are  Hai<l  to  form  another  con- 
siderable item  ot  ex]»ort.  In  ordinary  case-*  the  steamers  land  at  the  wharf  marki-d 
MiteheU's  wharf  on  tin*  sketch,  but  in  case*  of  rather  low  tide  the  vja^^^^^^o^'^^i  ^v*.^\^\:NVi 
to  bo  brought  ashore  in  a  small  boat. 


(IriiBtly  toveri'il  with  f^nuoivM  over  I  font  lii({Ii,  nml  tbut  (Ley  tin-, 
baiTicr  Ui  tin:  flow  of  water  over  t1ii-m.  A  iliroct  jiruof  of  vhat  I 
HiH'ct  to  tlia  tli>w  nf  eljb-lidiv  ciuiiiot  lie  fiiniialiiHl.  om  tlii<  onrreilt  < 
lilnti'il  liy  me,  were  pruvuiit«l  liy  Uit;li  wiuiln  i>revaiUni;  at  tbo  tli 
of  llic  hurliur  of  Qiici-iiKtiiwii  ia  b^i<<-il  uot  no  uiucli  nii  tlic  conii 
till-  lilnci'  an  nil  tlie  fiii-t  tliat  il  in  tlic  only  barlH>r,  within  MiiDe  <! 
lh>'  Clii'Ka|iouki!  Itiiy,  wliicli  vi»ihi:1h  cuiilil  iiiaku  ill  tjiilcs,  iiriiicinal 
liiil'tliwi.'sl  tu  nurllii-iiBt.  It  is  uimcrlril  l),v  (iitiiin-lciit  iiui-tivs  tbat 
thi'  ciitniiiUK  of  CbLvttr  Rivc-r  in  nut  illHtiii^iiiibnble  li-om  the  bay 
<|iii-:itly  ilriveii  into  It  niiawaniit ;  that  iu  it  tlii-v  iniitit  inuke  a  bni 
tjtiittMihtowu  «r  In'  ]0Bt,  ItL-vaiiHu  a  ruturu  to  tho  bay  ttiid  ,i  further  p 
Kivrr  art!  f(|iial1y  liiinoHHibli>.  Aglaiiiv  at  an  acciimti;  t: hurt  of 
ilikI  Clittiter  ilivor  will  tihow  tbu  truth  uf  the  lust  remark.  Tb«  i 
of  u  laii^K  HuhiHitior,  lyiii){  at  th»  wnithwwit  Miilo  iif  tbo  cIiuudcI  fui 
•if  thi'  wiiut?  fuel.  Tliiii  si-hiioiuT,  iu  ■■oaiiuiiiv  with  thruu  di-  folir  o 
tlir  Cliiwrur  Itivvr  ami  attcaiiitttl  to  uiiiku  tuu  barlmr  iif  Qucciist' 
jiaiiiiini'.  Tn'o  of  tho  lot  ^t  wrockpil;  tliu  rent  Miioooeilud  lu  ciiiu 
ib'i-ufiiiii^  anil  liunylii^r  out  of  tbo  (,'1iauni!l  would,  froiu  this  raiiai 
birnliln  jjiilucil. 

Tile  iuii|io»-iI  liiipioveatGnt  coimiatM  in  a  channel  100  feot  wide  i 
at  iiKtaii  km-  water,  uiiil  huviau  tilu|H'a  of  i  base  t«  1  iKT)tf^dicu 
illiiicatfd  on  the  xkelch  by  ri-il  lini-H,  uimI  follows  tbo  oxistiiii;  cban 
blc  with  thi'  ni-ves-tary  Btrai){lilneHS,  TwoHliulit  carvoa  iM^cur  iu  i 
and  oni:  at  the  intiiir  end  wT  tho  channvl.  Tlio  oxoaTatiou  urci 
iiiiinunrH  to  27,000  cubic  yaidH.  It  in  awinmeil  that  contract*  will 
vati^  anil  iluui]i  tho  material  in  the  Chi-Mrr  River,  at  a  cwut  of  3i 
tliJs  t));iii'e,  the  oxpoiue  for  drodjjiii);  would  nmouut   to  $0,460  u 

It  (loi-i  not  seem  m-oefmary  to  secure  tho  chanuel  from  filUnc  i 

mvf  jftti'i'M,  &c.,  tiie  )imUal>ility  IwIiik  (uiilesH  tho  n-ritcr   mifltu 

the  liH'iilily  anil  the  inHiii'Uce  of  the  vnrioiiH  aceiicics  to  be  coiisi 

ni'l  ivill  iii:iititiiiu  itwirin  its  diineiiaiouK  for  a  long  tiint;  to  cum<^. 

1  :iiii,  uinjor  very  resimctfully,  your  most  obotlisut  survant 
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1871.  It  was  (letermined  to  expend  tbis  appropriation  in  dredging,  pro- 
Tiding  as  good  an  entrance  and  harbor,  of  tlie  depth  of  9  feet,  as  the 
funds  wonld  allow. 

I'roposala  were  called  for  by  advertisement  of  March  21, 1871.  An 
abstract  of  those  received  is  appended. 

A  contract  was  made  with  the  lowest  bidder,  Mr.  G.  H.  Ferris,  of 
Brooklyn,  New  York.  Work  is  now  pi'ogrcttsing  favonibly  under  the 
contract,  and  will  be  completed  this  Sfosou  as  for  as  the  existing  appro- 
pi-iatiou  permits. 

A  channel  100  feet  in  width,  to  the  mouth  of  the  creek,  and  a  channel 
50  fuet  in  width  in  the  creek,  to  the  railroad  wharf,  will  be  completed, 
and  the  remainder  of  the  appropriation  will  be  applied  to  the  improve- 
ment of  the  exterior  harbor,  and  to  the  interior  basin, 

Cambridge  in  situated  in  the  collection  district  of  Baltimore,  which  is 
the  nearest  port  of  eutry. 

The  report  of  January  2,  1871,  which  is  printed  in  Ex.  Doc  No.  60, 
Forty-Qrst  Congress,  third  session,  (H.  It.,)  indicates  the  present  and 
prospective  commercial  importauce  of  the  harbor. 

Expended  dnring  the  fiscal  year  ending  Juno  30, 1871 $2, 474  57 

Available  for  expenditure  in  year  ending  June  30,  1872 7, 525  43 

Bequired  .to  complete  the  work  in  year  ending  June  30, 1873 .  20,  OUU  00 


Q  10,  (2.) 

Baltdiorb,  Maryland,  January  2, 1871. 

General  :  A  survey  of  the  harbor  of  Cambridge,  Maryland,  was 
lately  mudc  under  the  direction  of  my  predecessor  in  charge  of  that 
work,  Colonel  J.  11.  Simpson,  Corps  of  Eugineer.s.  The  map  has  been 
completed  since  his  deiKirture  from  this  station.  It  is  transmitted  here- 
with. 

Cambridge,  the  county  seat  of  Dorchester  County,  is  situated  about 
eighteen  miles  from  the  mouth  of  the  Choptank  Itiver,  on  the  eastern 
shore  of  the  Chesapeake  liay,  in  the  State  of  Marylund,  about  seventy 
miles  from  the  city  of  Baltimore.  Its  population  is  about  1,8110.  Its 
eommunicalion  with  Baltimore  in  maintained  by  a  line  of  steamboat*.. 
It  is  also  the  terminus  of  the  Dorchester  and  D»;VANsviHi'^atoo\v\.,-«V\Oa. 


616  REPORT   OF   THE   CHIEF   OF   ENGINEERS. 

coniu^ctsi  it  with  the  railroad  system  of  the  State  of  Delaware, and  brings 
the  town  into  direct  connnnni cation  by  rail  with  the  principal  Atlantic 
cities.  This  town  is  much  interested  in  the  construction  of  the  wharf 
proposed  at  Lowes  on  Delaware  Bay,  which  is  regarded  as  an  important 
adjunct  to  a  direct  trade  with  New  York  City. 

The  Choptank  is  a  fine  river ;  tw«nty-five  feet  of  water  can  easily  be 
carried  for  a  considerable  distance  above  Cambridffe.  Its  banks  and 
back  country  are  in  a  high  state  of  cultivation.  Large  quantities  of 
peaches,  grain,  ship  timber,  and  other  timber  are  said  to  be  transported 
on  it,  being  the  i)roduct  of  the  adjacent  country.  Cambridge  has  con- 
siderable advantages  for  engaging  in  ship-building.  It  is  an  ent^^qms- 
ing  place,  whose  importance  would  be  greatly  increased  if  the  assistance 
of  the  (icneral  Government  could  be  given  toward  the  improvement  of 
the  harbor  and  its  entrance. 

It  is  estimated  that,  to  give  a  suitable  entrance-way,' with  a  depth  of 
8  feet  at  mean  low  water,  and  to  provide  sufficient  harbor  accommoda- 
tions of  the  same  depth,  would  require  the  removal  of  54,000  cubic  yards 
of  material.  The  i>robable  cost,  at  the  rate  of  40  cents  per  cubic  yard, 
would  bo  §21,000.  To  give  a  dei)th  of  entrance  and  harbor  of  10  feet  at 
mean  low  water,  would  cost  about  $30,0(K>. 

I  transmit  herewith  a  report,  dated  December  22,  1870,  from  Mr. 
William  Popp,  assistant  engineei^  by  whom  the  recent  survey  was  made. 

A  Coast  Survey  map  is  forwarded,  showing  how  Cambridge  is  situated 
relatively  to  Chesapeake  Bay.  Keference  to  Martinet's  map  of  the  State 
of  Maryland  is  also  requested.    , 

Cambridge  is  stat^^d  to  have  once  had  a  direct  trade  with  Europe. 
Detailed  statistics  as  to  its  present  trade,  wants,  and  capabilities  have 
been  promised  me,  but  up  to  the  date  of  this  report  have  not  been  fur- 
nished. 

I  in(;lose  also  a  copy  of  a  memorial  prepared  for  the  consideration  of 
Congress,  and  a  copy  of  an  article  prepared  by  one  of  the  most  active 
citizens  of  Cambridge,  both  going  to  show  the  importance  to  the  General 
Government  of  the  imj^rovement  of  the  harbor  of  Cambridge. 
Very  respectfully,  vour  obedient  servant, 

WILLIAM  P.  CllAIGHILL, 

Major  of  Engineen. 

Brigadier  General  A.  A.  IIumphreys, 

Chief  of  Engineers^  U.  S.  A.,  ^Y<lshingt07lJ  D.  0. 


Baltimore,  December  22 j  1870. 

Majok  :  111  ooinpliaiice  with  yonr  verhal  order  given  to  me,  1  have  the  houor  to  sub- 
mit tln'f«»lIo\ving  n'port  on  tlie  wirvoy  oftlie  harbor  of  Ciunbridge,  Marylaiitl,  made  by 
me  under  the  diivetion  of  Colonel.!.  H.  Sini|isoii,  Ct)ri)8  of  Kngiiiefi*8,  United  8tat4.*« 
Army,  from  Oetober  21  to  Oet(d.»er  27,  inelnsive,  UKsisted  by  Mr.  Charles  J.  Bates. 

In  order  to  give  a  eriterion  of  how  reliable  and  aceurate  the  data  fnrnishecl  by  thia 
8urv«'y  may  be  eonsidered,  1  will  give  a  short  d(\seri}»tionof  the  main  opemtions. 

A  baH<'-lin<i  of  42y.r)h'  i'tH^t  in  length  was  measured  i'ait'fuUy  tn^veral  times  by  means 
of  a  steel  tape-lint^  of  known  aeeuraey.  From  this  base-line,  whieh  extended  from  oue 
end  (»f  the  bridge  to  the  other,  nineteen  points  in  the  ereek  were  determined  by  gonio- 
meter observations;  five  obscTvatinns  were  ma<le  for  each  angle.  Two  of  these  jtoints, 
whieh  were  iiitendi'd  for  us<»  as  stations,  were  located  bv  tweiitv  obs<*rvations.  Fri>m 
these  secondary  stations,  seventeen  points  were  locate<l  on  both  sides  of  the  chauuel 
leading  to  the  creek,  in  lln^  same  manner  as  those  in  tlu"  chmjU.  S*.'Condary  rtnvs  of 
poles,  consisting  of  three  <*ach,  were  then  jdaced  in  the  intervals  and  outside  of  the 
line  of  the  Hi-st  rows,  and  were  locate<l  by  sextant  observations  from  the  main  poles. 
Lines  of  soumlings  were  then  taken  by  rowing  exactly  in  range  of  some  two  of  the 
pedes,  and  each  s<»unding  was  locate<l  by  a  sextant  observation  on  a  third  i)ole.  The 
wliole  ground  to  be  considered  iu  the  (iuestiou  of  improving  the  harbor  was,  in  this 
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manner,  covered  with  a  net- work  of  Boiindiiijj^s  bo  dense  that  more  than  one-half  of  the 
soundings  taktMi  had  to  ho  thrown  out,  in  order  to  render  the  plat  less  crowded 
with  tigun^H,  and  more  intelliffihle. 

A  tide-regi8t«;r  was  kept  at  the  south,  end  of  the  hridge  from  October  20  to  October 
27,  inclusive,  daily  from  7  o'clock  a.  m.'to  5  o'clock  p.  m.  The  mean  of  the  eight  low 
tides  observed  was  considered  as  mean  low  water,  and  it  is  believed  that  this 
assumption  does  probably  not  vary  much  from  the  truth,  althongh  the  number  of 
observations  was  very  limited,  because  no  extraordinary  tide  occurred  during  the 
time,  and  the  variation  between  the  various  low  tides  observed  was  rather  small. 

The  imture  of  the  bottom  was  examined  by  thrusting  an  iron-shod  pole  into  it  as 
deeply  as  the  circumstances  would  admit. 

The  results  of  the  survey  are  mai>ped  in  the  accompanying  plat.  To  judge  of  the 
accuracy  of  the  datu  c^ven  in  it,  it  should  be  observed  that  the  thirty-six  points 
mentioned  above  were  located  by  distances.  Two  distances  from  the  stations  and  one 
from  some  other  pole  were  in  each  case  used.  The  distances  were  calculated  by 
mys<*lf  and  my  assistant,  independentlj'  of  each  other,  and  the  exact  agreement  of  the 
results  thus  obtained  insured  perfect  reliability.  The  sounding  were  located  by 
plottiugthe  obser\'ed  angles.  Not  more  than  one-half  the  soundings  actually  taken 
are,  as  above  mentioned,  given  in  the  chart.  The  blue  curves  represent  the  contour  of 
th«^  bottcmi,  their  vertical  distance  from  each  other  being  2  feet. 

The  geological  formation  of  the  vicinity  of  Cambridge  is  an  alluvial  one.  Tlie  main 
ingre«lieiits  of  the  soil  are  sand  and  loam,  and,  to  a  small  extent,  tine  gravel.  The 
bottom  of  the  Choptank  Kiver  shows  the  same  component  parts,  with  the  addition  of 
a  large  amount  of  oyster-shells.  The  knolls  characteristic  of  oyster-beds  are  found  in 
pnifusFon  in  the  vicinity. 

The  Choptank  carries  very  little  sediment  in  suspension  along  with  it,  a  fact  which 
seems  to  follow  from  it^j  great  transparency,  for  which  it  received  its  name.*  The 
amount  of  material  pushed  along  ou  its  bottom  could  not  be  considerable,  as  the 
bottom  is  generally  very  hard  and  well  packed.  From  these  considerations,  if  they 
Ihj  correct,  it  w<mld  follow  that  a  filling  up  of  a  prospective  channel  in  this  place,  for 
rvasons  to  Ik»  found  in  the  general  character  of  the  river,  need  not  be  feared.  The 
immediate  vicinity  of  the  channel,  however,  is  of  such  nature  as  to  attract  our 
attention  siTiously. 

The  shore  east  of  the  creek  is  receding  from  the  effects  of  erosion,  caused  by  the 
action  of  waves,  principally  during  high  winds  ranging  from  northwest  to  northeast. 
There  is  goml  reason  to  believe  that  the  material  washed  away  at  that  place  hivs  been 
deposited  in  the  vicinity  of  a  place  marked  C  on  the  chart.  There  is  at  that  place  a 
thin  stratum  of  sand,  and  below  it  soft  mud,  showing  unmistakably  that  this  su^Hir- 
incumbent  layer  was  brought  there  at  a  jieriod  not  very  remote. 

Cambridge  Creek  is  at  the  head  of  a  small  recess  or  bight  of  the  Choptank,  the  angle 
of  the  shore-lines,  below  and  above  the  creek  formed  at  the  mouth  of  it,  being  125*^. 
The  mean  depth  of  water  in  the  unimproved  portions  of  the  creek  is  about  4^  feet. 
The  bottom  consists  of  very  soft  mud  an<l  sand  iiud  loam.  The  mud  is  of  variable 
depth,  increasing  from  a  few  inches  in  the  vicinity  of  the  shores  to  an  indellnite  depth 
at  the' center.  Poles  were  pushed  down  at  the  center  8  feet  into  the  bott4)m  without 
reaching  hanl  ground,  and  it  was  told  mo  that  the  piles  of  the  bridge  had  been  driven 
15  feet  into  mud  without  striking  a  solid  foundation.  There  is  a  spot  of  limited  extent 
in  the  vicinity  t»f  the  railroad  wharf  where  a  thin  stratum  of  iron  ore  was  discovered 
by  dre<1giug  operations  carried  on  at  the  place  a  year  ago. 

This  short  description  of  the  locality  will  serve,  in  connection  with  the  chart,  to 
furnish  the  necessary  data  for  proposed  improvements. 

It  should  be  mentioned  here  that  the  inhabitants  of  the  place  formed  a  company  in 
18G8  for  the  pnr]K)se  of  improving  their  harbor.  About  $8,000  were  raised,  and  have 
been  ex])ended  (hist  year)  in  (leej»ening  the  channel  leading  to  the  creek  and  the 
cii.'ek  itself.  A  sort  of  jettee  was  also  built  on  the  eiist  side  of  the  entrance,  in  order  to 
l)revent  the  filling  in  of  the  channel  from  this  side. 

After  a  careful  stiuly  of  all  the  data  derived  fnmi  the  accomi>anying  chart  and  exam- 
inations made  on  the  locality,  I  would  propose  the  following  imi)rovements  to  be  made 
there,  in  case  Congress  is  of  the  opinion  that  the  commercial  imi>ortance  of  the  placo^ 
&c.,  warrant  the  necessary  expense  : 

1st.  A  channel  1(H)  feet  wid«^  and  10  feet  d(*ep  at  mean  low  water,  in  the  direction 
indicated  by  red  lines  on  the  chart. 

2<1.  The  <leepening  of  the  interior  of  the  creek,  within  the  red  lines  of  the  chart,  to  a 
depth  of  10  i'i'dt  at  mean  low  water. 

'.id.  The  filling  of  the  sediment  excavated  in  wharves,  to  bo  built  bv  citizens  of  the 
place  at  their  own  expense  and  under  the  direction  of  the  Government. 

The  location  of  these  wharves  is  indicatwl  on  the  chart  in  red.     The  exi^enses  to  l)0 

*  Clioptaiik,  expi-^^asod  in  EngUah,  would  bo  "Cltar  Water." 


The  war  now  rnfjiiiR  lii"twcim  rTorninny  nml  Fninco  liag  gerv 
tliu  wnrlil  to  ttin  (rnvit  r1|]11I[^-s  tliiit  liavo  tiiiti-ii  ))1:(v<.-  in  the 
ivur.  Ajinrt  fiiiin  llic  pi-i'iiliiir  h.vhIhiu  liy  wliicli  I*riieitii:i  liiis  ui 
citixRiiH,  till'  fci'irnt  rtiaiit'itH  ill  tluMiiuturiHl  »f  wm-,  tlm  L-iitin;  rt-vt 
ByMtriii,  to^i'lliur  witli  tfii'  cliiiii|:m  due  to  tlio  iisu  «f  rlic  tvlt-jtr 
for  ulliintioiistDHliiilythi-w.'  iit-w  i^oiiilitiitiiii carefully,  anil  m-e  li< 
is  tlirpiitinit!)],  or  liotv  it  im  |ire]iun-<1  to  mtM;!  .iikI  to  rttiist  liiicli  iiu\ 
liiiiutiouM.  TIk*  liir-n^aciliiiK  """"i  iniiHkRtM,  aii<l  lii-ld  urttller 
traius,  witli  tbrir  iwiiuIcnniH  imijiftiles,  tLu  lifld-lf  1i-fTrii]>li,  nif 
nyittcui  of  trniih]H>rtutioti,  till  alToet  tiiu  olilvr  \riir  Hystt^liis;  but 
tlixuovt'ry  of  tlia  euorinoiiH  iiiilitHry  jimrer  of  a,  uutioii  when  di 
<lvVi:lii|Hiil,  a»  ha*  bit-u  <luiip  by  PriiHHia,  wv  uiifd  uot  be  no  ui 
critics  uiv,  at  flio  ability  of  Voii  Mullke  to  colluct  utwayii,  at  i 
ovvnrhf'bniiii;  inn»tcs  »f  troinis,  und  at  thn  nnvatyinu  Bncri»ii  oi 
in  nil  tlipir  ciii^oniilL'TM  with  tliu  liitUerto  military  nation  uf  Frn 

Tliin  country,  iit  itn  fttilnru  to  fortify  its  largi-  vHImi,  and  itH  ge 
preliciiaivi'  and  WMijK'nitiiiK  ayiitt'ui  of  diifi-iisivtf  w)>rkii  t>f  all  k 
<li'1ilH'rat(^1y  to  n-liauiw  n[iun  other  numut  of  defvime,  or  is  ciilj 
f^cnt  duty  of  a  natJuii — itH  own  iirotcctiini  aKBiiist  aiwniilt*  fniii 

Wu  iiHHutiK!  for  the  pnmHnt  tliiit  thii  Govemmviit  io  aatislb-il  o 
intvuda  to  ri'ly  for  itH  owa  aalviition  upon  thu  pMi|>Ie,  hjmiii  i 
aueriftire.  tliuir  Itiyulty,  and  pnlriiitiHm.  In  otliur  wiirilH,  that  in 
"  It  will  ujiiM'al  to  tlie  peiilile,   coutidunt   of  £i' 


"Tl 


o  wisi',  in  view  of  the  pooisilile  cnutiiieoncy 
ni'CiwKnr.v  ini'iiiiratiiiiiH  for  the  utilizing;  of  tills  Kitiat  furce  cif  Tlic 
out  largv  iHidicNof  men  foriuHtruetiouf  filiunUl  not  tli«  invntee 
tiiu  wayH  or  tnivel  in  t-verj-  direction,  KhconniKini;,  lu  luuvh  an 
priflc  ill  the  devctoiinient  of  the  country,  but  the  CiotruniiDPi 
Htn-ngthenini;  its  military'  iHwitiun  &iid  rciMUTUiai,  aud  by  tliU  \ 
sight  antiritialinit  idl  Murp^BM. 

Prouiinttnt  niuong  thewwoniidary  nicnQH  in  tliu  provinian  for  t 
of  tron|w  and  iiiatiri'JHl  uf  war.    Ifiin^  siilcndid  exliiliitinna  of  t 
nation  wrin  gtvi-ii  dnriufC  the  Into  wur,  but  thay  won-  given  at  i 
latis.    AtteutioD  tu  snch  tualtoni 


and  rink  frifrlilfid  ti 
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At  such  a  crisis  a  way  by  the  hay  is  the  most  natural,  and  in  1861  was  perceived  and 
adopt«<l. 

By  th«  hny  no  way  from  the  Nort.h,  for  heavy  transport,  is  so  direct,  and  expeditions, 
and  economical,  a«  by  Lewes,  Delaware,  to  the  Cho])tank  River,  across  the  Eastern 
Shore  Peninnnla.  From  New  York  and  Philadelphia  troops  lande<l  at  Lewes  could  be 
transported  to  Cambridge  in  two  hours,  and  to  Annapolis  in  two  more,  and  to  Wash- 
ington in  one  hour  and  a  half. 

The  valuta  of  this  rout<5  would  be  acknowledged  in  case  of  a  blockade  of  the  month 
of  the  bay,  or  even  of  the  mouth  of  the  l*otomac  River.  While  troops  could  be  sent  by 
rail  from  Phiiadelphia,  the  necessary  transportation  of  suppli<».s,  &c.,  wonld  demand 
other  routes,  and  none  could  compare  for  this  purpose  with  this  same  line,  via  Lewes, 
Delaware,  and  the  Choptank  River. 

A  Hflfe  liarl>or  of  sufficient  depth  at  Cambridce,  where  the  river  is  two  miles  wide, 
is  all  that  is  necessary  to  devttlop  and  secure  this  short  but  important  military  line, 
^ould  the  noble  oak  timber  of  this  region  ever  bo  recpiired  for  vessels  of  war,  this 
same  harbor,  as  the  outlet  of  a  canal  of  only  10  miles  in  length,  connecting  the  waters 
of  tive  rivei*s,  reaching  to  the  Fishing  Bay,  would  be  absolutely  necessary,  and  would 
thus  become  of  immense  value  to  the  naval  defenses  of  the  country. 


To  the  honorable  the  Senate  and  House  of  Bepresentatires  of  the  United  States  of  America : 

The  petition  of  the  undersigned  respectfully  represcaits  that  at  a  meeting  of  the  cit- 
izens of  Cambridge,  Maryland,  hehl  on  the  19th  of  May,  lJ!^70,  wmvened  to  take  into 
consideration  the  subject  of  the  improvement  of  the  harl)or  of  Cambridge,  they  were 
appointed  a  committee  to  memorialize  your  honorable  lK)die8  for  an  appropriation  of 
$;'>0,()()0  to  aid  in  carrying  out  this  purpose.  They  further  represent  that,  by  an  act  of 
assembly  of  Maryland,  passed  at  the  January  session,  1868,  chapter  143,  the  Cambridge 
Harbor,  Internal  Navigation,  and  Wharf  Company  was  incor[)orated,  with  the  power, 
among  others,  "  to  open,  enlarge,  and  deepen  a  channel  or  canal  across  the  bar  or  obstruc- 
tions in  the  Choptank  River  in  front  of  the  town  of  Cambridge  and  the  present  wharll 
and  into  the  Cambridge  Creek,  to  the  head  thereof;  to  clear  out  the  sjud  creek  and 
channel  to  any  width  and  breadth  that  may  be  <leemed  necessary  or  expedient  for  a 
safe  and  convenient  harbor  for  st4.'amers  or  any  other  vessels,  and  to  erect  wharves  at 
the  end  of  any  of  the  streets  in  the  town  of  Cambridge  running  down  to  said  creek 
where  no  wharves  are  now  constructed,  and  make  i)roper  channels  leading  thereto." 
But  your  petititmers  are  advised  that  it  would  be  for  the  advantage  of  said  com]mny 
to  receive  a  charter  of  incorporation  from  Congress,  and  have  their  powers  confirmed 
thereby.  The  nndersigued  wouM,  therefore,  respectfidly  pray  that  the  provisions  of 
said  act  of  assembly  be  contirmed  by  your  bodies,  together  with  the  powers  thereby 
conferred  upon  the  said  company.  The  company  chartered  by  the  legislature  of  Mary- 
land has  already  expended,  in  carrying  out  the  purjmses  of  its  iucori)oration,  the  amount 
of  capital  stock  hitherto  subscribed,  but  the  sum  has  been  found  greatly  inadequate  to 
a  thorongh  com])letion  of  the  work.  And  having  so  expended  the  amount  of  their 
stock  and  failed  to  ccmiplete  the  work,  the  whole  object — -.which  is  (me  of  vast  imjiort- 
ance  to  our  peopk* — may  be  ])ermanently  defeated  without  the  aid  of  Congress. 

In  asking  for  this  charter  and  the  above-named  appropriation  of  .$50,000,  your  peti- 
tioners wonld  suggest  that  the  beautiful  town  of  Cambridge  is  susceptible  of  being 
made  a  port  of  considerable  importance,  in  a  conunercial  iM)int  of  view,  owing  to  its 
railroad  connection  with  all  parts  of  the  peninsula,  comjmsed  of  Delaware  and  the  East- 
ern Shores  of  Maryland  and  Virginia,  and  also  its  proximity,  in  point  of  time,  to  Balti- 
more and  all  ]>oints  on  the  Chesapeake  Bay.  They  would  suggest,  too,  that  it  is  a 
jdace  where  shi])-yards  could  be  located  by  the  Government  with  great  profit.  Our 
woodlands  abound  in  timber  which  can  be  used  in  the  construction  of  ships  of  every 
grade  and  character,  an<l  by  locating  yards  hero  the  Government  would  save  the  im- 
mense cost  of  transportation  to  distant  ship-yards.  Hundreds  of  th(msands  of  feet  of 
timber  from  our  c(»nnty  have  been  worked  up  in  the  ship-yards  of  the  North,  and  it 
has  been  uniformly  i»roi)Ounced  among  the  best  shi|)-timber  of  the  country.  For  the 
C(Uistrnctiou  of  marine  railways,  th<5  location  of  docks  for  repairing,  and  as  a  place  of 
rendezvous  for  cutters  and  ships  off  duty,  we  think  it  i)reseuts  decided  advantages. 
The  location  is  an  extremely  healthy  one,  and  would  aftbrd  every  convenience  and 
pleasure  to  the  ojieratives,  while  its  ]>roximity  to  the  Chesapeake  Bay  (and  also  to  the 
capita]  of  th«'  ••ouutry)  would  afford  every  facility  for  co-operation  with  bases  of  naval 
operations  on  the*  Atlantic  coast. 

The  only  difficulty  in  the  way  of  these  things  is  the  shallowness  of  the  water  just  in 
front  of  tile  town  of  Cambridge,  which  it  is  now  ])ioposed  to  deepen  and  ren<ler  avail- 
able for  navigation  by  any  v<'SHels.  The  Cambridge  Crec^k  wonld  atlbrd  ample  room 
and  a  84'cnre  barbor  lor  a  considerable  amount  of  sliip]>ing. 

The  advantai^cs  uf  the  proposed  work  to  the  people  ol*  vivvt  fecciV\viW  (^•cci^0\\s.'Si\»*0as5i 
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Government)  Bhonld   it   avail  itself  of  them)    must  be  apparent;  and   we  are  the 
more  uncoiirugod  to  imk  this  appropriation  from  thef^'t  that,  with  one  exception,  there 
has  never  been  an  npproi)nation  by  the  General  Government  toward  the  advancement 
of  the  Eastern  Shore  of  Maryland. 
Very  respectfully, 

PHILIP  D.  LAIRD, 

JAMES  WALLACE, 

W.  WILSON  BYRN, 

LEWIS  ROSS. 

CHAS.  F.  GOLDSBOROUGH, 

CALEB  SHEPHERD, 

Committee, 


Qll. 

Annual  report/or  the  fiscal  year  ending  June  30, 1871,  for  examinations  and 
surveys  for  improvements  of  rivers  and  harbors  on  the  Atlantic  coast, 

SURVEY  OF  THE  WICOMICO  RIVER,  NEAR  SALISBLTIY,  MARYLAND. 

A  resolution  of  the  House  of  Representatives,  dated  February  3, 1871, 
directed  a  survey  of  this  river,  wliich  was  undertaken  and  completed  as 
soon  as  possible  by  Mr.  William  Popp,  assistant  engineer.  My  report, 
transmitting  Mr.  Popp's  report  and  map,  was  submitted  on  the  lotU  of 
April,  1871. 

EXAMINATION    AND    SURVEY    OF    THE    JAMES    RIVER    AND    KANAWHA 

CANAL. 

This  suivey  was  directed  in  the  appropriation  bill  approved  July  11, 
1870.  The  iield-work  wtis  begun  as  soon  as  practicable  thereafter,  two 
parties  being  organized  and  continued  as  late  as  the  weather  and  funds 
X)ermitted.  To  Mr.  William  K.  llutton  was  assigned  the  duty  of  ascer- 
taining the  best  manner,  if  any  existed,  of  continuing  the  communica- 
tion by  wat^r,  from  the  end  of  the  old  canal  to  the  waters  of  the  Ohio 
Eiver. 

Mr.  Walter  Gwynn  Turpin  was  placed  in  charge  of  the  examination 
of  the  line  of  the  canal  from  Richmond  to  Buchanan,  with  a  view  to  a 
determination  of  the  cost  of  its  enlargement  to  a  size  which  would 
adapt  it  to  the  extended  use  it  would  receive  when  it  became  a  link  in 
the  great  central  water-line  between  the  Atlantic  slope  and  the  valley 
of  the  Mississippi.  A  report  with  estimates  was  submitted  under  date 
of  January  27,  1871,  which  was  printed  in  Ex.  Doc.  No.  110,  H.  of  R., 
Forty-first  Congress,  third  session. 

SURVEYS  OF  ACCOTINK,  NEABSCO,  QUANTICO,  AND  CHOPPAWAMASIO 

BAYS  AND  OF  AQUIA  CREEK. 

Directed  in  the  appropriation  bill  of  March  3,  1871. 

The  field- work  has  been  under  the  immediate  supervision  of  Captain 
O.  B.  Phillips,  Corps  of  Engineers,  and  will  be  completed  in  July,  1871. 
The  preparation  of  the  reports,  maps,  &c.,  will  be  at  once  begun,  and 
they  will  be  submitted  at  an  early  day. 

EXA>nNAT10N    AND    SURVEY    OF    THE    ROANOKE    RIVER,    IN    NORTH 

CAROLINA. 

This  survey  was  directed  in  the  appropriation  bill  approved  July  11, 
1870. 
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The  lateness  of  the  seasoD,  and  its  nnhealthiness,  caused  a  postpone- 
ment of  lield-work  until  frost.  A  preliminary  rei)ort  was  made,  dated 
January  17,  1861,  which  is  printed  in  Ex.  Doc.  No.  60,  part  2,  H.  of  E., 
Forty-first  Congress,  third  session.  An  appropriation  of  $20,000  for  the 
improvement  of  the  river  was  made  by  the  act  approved  March  3, 1871, 
the  disposition  of  which  is  treated  of  elsewhere,  under  the  head  of  the 
improvement  of  the  Koanoke  River.  A  report  and  map  of  his  survey 
were  submitted  to  me  by  Mr.  George  H.  Elliot,  the  assistant  engineer, 
under  date  of  April  28, 1871.  This  rei)ort  and  map  will  be  shortly  for- 
warded. 

SURVEY  OF   THE   NEUSE  RIYER   BELOW  GOLDSBOROUGH,  NORTH   CAR- 
OLINA. 

This  survey  was  directed  in  the  appropriation  bill  approved  March  3, 
1871. 

Field-work  was  begun  by  a  party  under  Mr.  William  Popp,  assistant 
engineer,  on  the  18th  of  April,  1871,  and  completed  in  June.  The  pre- 
paration of  the  report  and  map  is  progressing.  They  will  be  soon  com- 
pleted and  submitted. 

SURVEY  OF  CAPE  FEAR  AND  DEEP  RIVERS,  AS  FAR  UP  AS  LA  GRANGE, 

NORTH  CAROLINA. 

Directed  in  the  appropriation  bill  of  March  3, 1871. 

The  survey  was  begun  at  La  Grange,  in  June,  1871,  by  Mr.  George 
H.  Elliot,  assistant  engineer,  and  will  be  completed  by  the  end  of  Sep- 
tember, 1871,  when  the  preparation  of  the  report  and  map  will  be  begun. 
They  will  be  submitted  by  the  end  of  the  current  calendar  year,  1871. 


Q12. 

United  States  Engineer  Office, 

Baltimore  J  Maryland^  April  15, 1871. 

General  :  The  resolution  of  February  3, 1871,  of  the  House  of  Kepre- 
Bentatives,  of  which  a  copy  was  inclosed  with  your  letter  of  February 
8, 1871,  requiring  a  survey  of  the  Wicomico  River  near  Salisbury,  Mary- 
laud,  was  in  the  following  words : 

CONGRESS  OF  THE  UNITED  STATES. 

FOUTY-FIR8T  CONGRESS,  TlHRl)  SESSION. 

In  the  House  of  Representatives, 

February  3,  1871. 
On  tnotioti  of  Mr.  Hambleton, 

liesohed,  That  the  Secretiiry  of  War  be,  and  he  is  hereby,  reqnested  and  directed,  as 
Boon  as  practicabh*.  to  cause  t^)  be  made  a  survey  of  Wicomico  River  at  and  near  the 
town  of  Salisburj*,  Maryland,  witli  a  view  to  determine  the  practicability  and  expense 
of  clearing  out  and  removing  the  bar  in  said  river  at  said  town. 
Attest ! 

EDWD  McPKERSON,  CUrk. 

The  survey  was  energetically  undertaken  as  soon  as  practicable  after 
the  receipt  of  the  order,  and  has  been  satisfactorily  completed  by  Mr. 
William  Popp,  who8e  report,  forwarded  herewith,  has  my  approval, 
attention  is  invited  to  this  report,  its  appendices,  and  accompanying 
map. 
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It  does  not  seem  necessary  to  say  anything  further  in  connection  with 
the  Wicomico  at  this  time,  except  to  give  such  of  the  information  called 
for  by  the  circular  of  June  10, 1868,  from  headquarters  of  the  CJorps 
of  Engineers,  as  is  not  supplied  by  the  report  of  Mr.  Popp  and  its 
ap]>endices, 

The  sum  of  $17,000  can  be  profitably  exi)ended  upon  the  improvement 
during  the  next  fiscal  year. 

The  work  is  situate<l  in  the  collection  district  of  Baltimore,  which  is 
also  the  nearest  port  of  entry.  The  amount  of  revenue  collected  at 
Baltimore  for  the  last  fiscal  year  is  stated  to  be  $0,113,718  58. 

It  is  believed  tliat  an  expenditure  of  about  $3,000  every  fifth  or  sixth 
year  will  sufiiee  to  maintain  a  channel  of  the  capacity  recommended. 
Very  respectfullv,  your  obedient  servant, 

AVM.  P.  CEAIGHILL, 

Major  of  Ungineers. 
Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U.S.A.,  WaMngton,  Dx  C. 


Baltimoke,  Maryland,  Jpril  10,  1871. 

Major:  I  have  the  honor  to  STihniit  the  foHowiiiu  report  on  the  survey  of  the  "Wico- 
mico Kiver,  at  and  bt*lo\v  Sal ittbury, Maryland,  made  by  uie,  under  your  direction,  from 
March  2  to  March  y,  inclnsivc. 

Salittbury  is  situatfd  on  tho  Wicomico  River,  about  twenty  miles  from  its  month.  It 
is  the  county  seat  of  Wicomico  County,  and  apparently  a  very  thriving  pla^e.  The 
lumber  trade,  which  during  my  presence  in  town  seemed  to  \)e  the  only  trade  of  import- 
ance carri«Ml  <m,  is  very  exti*nsive.  The  facilities  for  mills  driven  by  water-power  are 
fine ;  the  land  in  the  vicinity,  as  far  as  I  had  an  opi)ortunity  of  seeing  it,  is  heavily 
timbered. 

The  town  is  a  station  of  the  Wilmington  and  Pennsylvania  road,  and  the  terminus 
of  the  Wicomico  and  Ptjcomoke,  which  latter  is  chiefly  engaged  in  freighting  tind»er 
and  luinlKT  to  Salisbury.  The  export  lumber  trade  is  carried  on  ahnost  exclusively 
on  the  Wicomico,  hut  great  difficulty  is  at  present  ex[)erienccd  in  shipping  it,  because 
the  heatl  of  navigation  is  alM>ut  one  and  a  half  miles  below  town.  It  is  this  portion  of 
the  river,  exten(ling  from  town  to  head  of  navigation,  which  the  inhabitants  of  the 
place  desire  to  improve. 

The  siirvev  of  the  river  wa«  conducted  with  as  much  care  and  exactitude  as  circum- 
stances would  i»erniit. 

Tidal  observations  were  made  during  seven  days  at  the  bridge,  and  mean  low  water 
determined  from  them.  The  results  of  the  survey  are  plotted  in  the  accompanying 
uuip. 

The  Wicomico  is  a  small  river,  flowing  through  a  flat  country;  its  banks  are,  to  a 
great  extent,  marshy  ;  its  bed  nnuhly.  Its  width  is  eiceedingly  great  in  comparison 
to  the  otln»r  eh-ments  of  its  regiintju.  In  this  latter  circumstance  may  be  found  one  of 
the  most  fruitful  sources  of  deterioration  of  the  portion  immediately  l)elow  town.  The 
bottom  of  the  river  consists  of  loose  sand,  mud,  and  saw-dust,  in  about  equal  proiMir- 
tions.  This  com]»ositi(>n  of  the  bottom  points  to  another  cause  of  deterioration.  Th« 
saw-mills  situated  farther  up  stream  have  contributcnl  largely,  though  involuntarily, 
to  iiyure  th<»  river  below  town  ;  a  gi*eat  portion  of  their  saw-cfiist  got  overboard,  and 
wjis  wirried  down  stream  by  the  rapid  current  of  the  mill  race^.  Arriving  at  the  posi- 
tion of  the  river  where  the  undue  expansion  of  its  bed  rt^dnced  its  velocity  to  a  mini* 
mum,  and  aft^T  having  much  of  the  air  contained  in  the  woo:ly  lib  t  expelled,  thu 
particles  could  not  be  carried  any  further  in  suspension,  but  were  deposited  on  the 
bottom. 

With  a  view  to  arrive  at  an  intelligent  estimate  of  how  great  the  width  of  the  rivfcr 
should  bo  in  onler  to  maintain  a  depth  of  7  feet  at  mean  low  water.  I  gauged  the  river 
on  a  line  A  B,  nmrked  on  the  map,  at  about  three-quarters  ebb,  on  a" day  when  there 
was  rather  a  strong  ebb  tidal  current.  The  result  was :  Cross  secti<uml  art»a,  239.5 
square  feet ;  mean  velocity,  .73  feet  per  second  ;  volume  of  discharge,  174.^^  cubic  feet 

Eer  second.    These  figures  are  not  exact,  being  based  only  on  one  iMirrent  observatiou, 
ut  they  may  be  considered  as  a  near  enough  approximation.    Taking  them  as  a  basis 
of  calculation,  we  find  that  the  river  is  able  to  till  a  channel  of  50  by  7  fet^t  with* 
Velocity  of  ..^  feet  per  secoiid,  or  a  channel  of  7o  by  7  feet  with  a  velocity  of  .33  feet. 
Starting  from  the  opinion  that  any  improvement  of  the  river,  in  order  to  be  8om«wbat 


REPORT  OF  THE  CHIEF  OF  ENGINEERS.         623 

pennanont,  mnst  include  the  redaction  of  the  width  of  its  bed  to  the  fignre  as  calcu- 
lated, I  took  pnins  to  a-scertain  whether  the  owners  of  property  alonp  the  banks  of  the 
river,  who  would  chiefly  be  benefited  by  the  improvements,  were  willinji^  to  contribute 
their  share  by  building  suitable  dikes  along  the  proposed  banks  of  the  river.  The 
result  of  my  endeavors  was  a  declaration,  signed  by  all  property  holders  on  the  river, 
signifying  their  willingness. 
The  proposed  improvements  consist  in — 

1.  Dredging  a  channel  75  feet  wide  at  water's  edge,  7  feet  deep  at  meau  low  water, 
from  bridge  to  head  of  navigation. 

2.  Building  dikeii  on  both  sides  of  this  channel,  as  indicated  on  accompanying  map, 
to  receive  the  material  excavated. 

A  tide-lock  might,  with  little  expense,  be  arrjinged  at  the  bridge  connecting  Main 
street  and  Qu'antico  County  road.  The  head  of  water  to  be  obtained  there  would  be 
about  2  fe(?t,  and  the  channel  might,  at  least  to  some  extent,  be  scoured  by  opening  at 
low  water.  It  is,  however,  not  contemplated  proposing  any  such  meiisure  at  the 
prt'sent  time. 

Dredging  will  certainly  be  required  periodically,  in  order  to  keep  the  channel  clear, 
as  all  the  sediment  cannot  be  carried  below  the  improved  position  by  the  curi-ent.  It 
is,  ifowcver,  believed  that  with  the  necessary  care,  the  amount  of  se^liment  can  be 
reduced  to  very  small  limits.  It  at  present  consists  chiefly  of  sawrdnst.  One  of  the 
saw-mills  has  a  •*  patent  blt^wer"  already  in  operation,  the  object  of  which  is  to  remove 
ever>'  particle  of  saw -dust  from  the  saw  when  in  operation,  thus  preventing  its  falling 
overboard  and  obstructing  the  channel,  and  I  was  assured  that  all  the  saw-mills  now 
in  operation  would  shortly  follow  this  example. 

The  excavation  necessary  to  obtain  a  channel  75  feet  wide  at  watei'^s  edge,  with 
slopes  of  2  base  to  1  perpendicular,  amounts  to  6^,000  cubic  yards.  It  is  believed  that 
bids  to  remove  the  si'diment  at  25  cents  per  cubic  yard  cau  readily  be  received.  At 
this  price,  the  cost  would  amount  to  ^17,000. 

A)>pendix  A,  accompanying  this  rei)ort,  contains  statistical  data  collected  by  Mr- 
George  W.  Parsons,  a  gentleman  of  great  ability  and  undoubted  viWacity. 

Appendix  B  is  the  declaration  of  property  holders,  above  referred  to. 
I  am,  major,  very  respectfuUv,  your  most  obedient  servant, 

W.  POPP,  AMittiant  Engineer. 

Major  W.  P.  Craighiix, 

Corps  of  Engineers,  U.  S.  A, 


A. 

Salisbury,  the  county  seat  of  Wicomico  County,  Maryland,  is  situated  at  the  head  of 
"Wicomico  River,  on  the  Peninsular  Railroad,  one  hundred  and  thirty  miles  from  Phila- 
delphia, and  is  the  terminus  of  the  Wicomico  and  Pocomoke  Kailroad.  Surrounded  by 
giHMl  fanning  lands,  an<l  adjacent  to  large  bodies  of  timber  and  numerous  steam  and 
water  saw-mills,  it  is  the  center  of  a  very  extensive  lumber,  wood,  and  grain  trade. 
Its  recently-completed  railroad  facilities,  the  number  of  mills  and  factories  in  process 
of  erection  in  the  town  and  vicinity,  and  enterprise  of  its  merchants,  give  sure  indica- 
tions of  pre»c»nt  prosperity  and  ultimate  increase  in  business,  population,  and  wealth. 
It  has  10  churches,  3  ne\v»pai)ers,  7  white  academies  and  schools,  with  394  pupils,  1 
coloreil  school,  with  2lK)  pupils.  It  has  3  water  and  1  steam  saw-mill,  with  capacity 
for  manufacturing  2,7<KMM>0  feet  of  lumber;  2  planing  mills,  which  will  dress  3,000,000 
feet  of  flooring  and  manufacture  tJO.tHM)  fruit-boxes  and  450,000  plastering  laths  ;  2  large 
grist  mills,  capable  of  grinding  54,000  l)ushels  of  grain  per  year.  The  assessed  value 
of  real  estate  within  tJie  corporate  limits  is  8(500,000.  Twenty-one  schooners,  with  a 
registered  tonnage  of  1,099  tons,  and  a  large  number  of  smaller  vessels,  trade  regularly 
from  the  town.  One  hundred  thousand  bushels  of  oyster  shells  and  lime,  and  l.OOO 
tons  of  other  fertilizers,  are  aninially  sold  to  the  farmers.  The  average  yearly  ship- 
ments are,  of  lumber,  12,850,000  feet ;  of  wood,  10,550  cords ;  21,000  railroad  ties,  and 
94,500  bushels  of  grain.  The  merchants  have  $245,000  invested  in  trade,  and  their 
auraial  sales  amount  to  $B91,i^0O. 

Two  years  of  excessive  rains  and  one  year  of  drought  have  decreased  the  shipments 
of  grain  one  half.  The  indications  are  a  large  increase  in  this^  as  well  as  other  branches 
of  the  trade  of  the  ]dace. 

Id  addition  to  the  foregoing,  many  thousand  crjites  of  peaches  and  berries,  barrels 
of  apples,  potatoes,  and  eggs,  and  quantities  of  lumber  and  shingles,  are  shipped  over 
the  Peninsular  Railroad  to  Philadelphia  and  New  York,  exact  amounts  of  which  are 
not  known.  The  freight  receipts  to  the  railroad  company  from  these  sources  will 
amount  to  $1,200  jier  month  per  year. 

Nearly  all  the  shipments  from  Salisbury  are  by  water.    Owing  to  the  shallowness  of 
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the  stream  for  a  mile  from  the  town  to  the  harbor,  navigation  is  condncted  under  dif- 
ficulties and  jificat  expense  at  the  present  as  compared  with  former  times.  In  the 
recollection  of  old  inhuhitants,  schooners  sailed  from  Salisbury  to  the  West  Indies, 
loading  and  discharging  th«;ir  cargoes  at  a  point  above  the  bridge,  now  the  extreme 
upper  limits  of  our  wharves.  Since  then,  freshets  occurred  sulDcient  in  force  to  wash 
away  the  sand  dams  which  backed  the  wat(;r«  of  the  rivt»r  at  the  saw-mills,  resulting 
in  tilling  up  the  existing  channel  and  changing  it^s  course  in  such  a  manner  that  the 
velcH'ity  of  the  water  Howing  sluggishly  over  a  llat  bed  is  not  sufficient  to  remove  and 
carry  down  stream  the  saw-dust  from  the  mills  and  other  d<^l>ris  finding  its  way  into 
the  stream,  as  it  formerly  <lid.  Consciiurntly,  deposits  of  this  nature  have  accumulated 
to  such  an  extent  Jis  to  pn-vent  the  use  of  shallow  lighters,  except  during  the  higher 
stages  of  tilt*  title. 

It  is  proi>osed,  with  the  assistance  of  the  General  Government,  to  deepen  the  present 
shallow  channel  and  errct  dikes  on  its  banks,  t^*  so  contine  the  whole  vokmio  of  water 
flowing  in  the  stream  to  the  new  channel,  tiiereby  preventing  the  deposit  of  any  of  the 
materials  with  which  it  is  now  obstructed.  Such  an  improvement  would  be  of  immense 
b(;nefit  to  tlu*  town  and  to  the  large  section  of  couutiy  dependent  upon  it  for  an  outlet 
for  their  productions.  « 

It  wouhl  be  a  permanent  improvement,  as  the  original  cause  of 'obstruction,  the 
washing  away  of  temporary  sand  dams,  has  been  effectually  prevented  by  the  erection, 
by  the  mill  owners,  of  substantial  overfall  dams  of  masonry,  instead  of  the  former 
unceitain  struct uri»s,  jiniply  sntlicuent  to  resist  tlouble  the  force  of  any  known  freshet. 
These  freshets,  if  held  back  by  the  mill-dams,  invariably  tiow  off  without  damage  to 
prt>perty,  having  the  effect,  in  the  most  se.vere  ones,  of  makiug  a  difference  of  about  one 
loot  more  in  height  of  our  tides  during  its  continuance. 
Very  respectfully, 

GEO.  W.  PARSONS. 

E.  E.  JACKSON  &  CO. 

THOMAS  F.  RIDER, 
*  •  PCRNELL  TOADVINE. 

SAM'L  A.  GRAHAM. 

THOS.  HUMPHREYS. 

H.  HUMPHREYS. 

W.  BIRCKHEAD  &  CO. 


Q  13,  (1.) 

United  States  Engineer  Office, 

Baltimore^  Maryland,  January  27, 1871. 

Generax:  The  law  of  July  11,  1870,  aiithoiizod  the  survey  of  the 
James  Kiver  and  Kanawha  Canal.  On  the  25th  of  July  notice  was 
received  that  the  charge  of  that  survey,  with  others,  as  well  as  of  sev- 
eral works  of  river  and  harbor  improvement,  had  been  committed 
to  me. 

The  object  of  the  survey  was  to  throw  ad<litional  light  upon  the  ques- 
tions, 1st,  of  the  practicability,  and,  2d,  of  the  cost,  if  practicable,  of 
oi)eninpf  a  continuous  line  of  navifi^able  water  between  Richmond,  Vir- 
giiua,  and  the  Ohio  Kiver,  which  would  admit  of  almost  unlimited 
extension  by  the  tFames  and  Ohio  Rivers  and  their  connecting  waters. 

The  season  for  field-work  was  already  far  advanced  at  the  date  of  the 
passage  of  the  law.  Some  time  was  necessarily  consumed  in  securing 
the  services  of  suitable  persons,  to  whom  might  be  given  the  charge  of 
the  survey,  from  partici])ation  in  which  1  was  excluded  by  other  duties. 

The  work  naturally  divided  itself  into  two  i)arts,  and  two  parties  wei"e 
speedily  organized.  Mr.  Walter  Gwynn  Turpin  wa^  placed  in  charge 
of  the  examination  of  the  line  of  the  canal  from  Richmond  to  Buchauau, 
with  a  view  to  a  determination  of  the  (;ost  of  its  enlargement  to  a  size 
which  would  adapt  it  to  the  extended  use  it  would  receive  when  it 
became  a  link  in  the  great  central  water-line  between  the  Atlantic  slope 
and  the  valley  of  the  Mississippi. 

To  Mr.  William  R.  Hutton  was  assigned  the  duty  of  ascertainiDg  the 
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best  manner,  if  any  existed,  of  continuing  the  communication  b}^  water 
from  the  end  of  the  old  canal  to  the  waters  of  the  Ohio  Eiver. 

These  gentlemen  have  devoted  all  their  energies  to  the  work,  keeping 
the  field  until  the  last  moment,  and  collecting  a  large  mass  of  most  val- 
uable information.  They  of  course  made  free  use  of  the  reports  and 
surveys  of  their  able  predecessors  in  the  investigation  of  the  subject 
before  them. 

It  has  been  considered  desirable  to  sum  up  at  once  the  results  of  the 
survey  of  1870. 

The  reports  of  Messrs.  Hutton  and  Turpin  are  accordingly  transmitted 
herewith.    I  refer  for  details  to  them. 

The  "Central  Water-line,"  as  it  is  commoufy  called,  is  a  project  con- 
templating the  completion  of  a  continuous  line  of  water  communication 
from  the  waters  of  the  Ohio  Eiver,  at  the  mouth  of  the  Kanawha,  to 
the  waters  of  Chesapeake  Bay  and  the  Atlantic,  at  the  mouth  of  James 
Kiver,  in  Virginia.  The  necessity  for  some  such  line  as  this,  as  a  means 
of  cheap  and  certain  commercial  intercourse  between  the  great  producing 
regions  of  the  West  and  the  Atlantic  coast,  has  long  been  advocated 
and  urged  upon  public  attention  by  various  persons  and  parties  of  ability 
and  influence.  That  there  now  exists  no  direct  line  of  water  communi- 
cation between  the  Mississii)pi  basin  and  the  sea-board  is  an  undeniable 
fact ;  and  it  is  equally  true,  that  of  the  two  circuitous  and  indirect 
routes  now  in  use,  the  northern  is  subject  to  interruption  by  ice,  and 
the  southern  to  a  degree  of  heat  highly  prejudicial  to  the  preservation 
of  the  staple  articles  of  transportation. 

The  general  position  of  the  route  for  this  desired  communication  seems 
to  have  been  approximately  located  by  common  consent  since  the  first 
inception  of  the  idea,  constantly  modified,  however,  in  detail,  both  as  to 
location  and  mode  of  transportation,  as  the  wealth  and  requirements  of 
the  two  sections  increased.  The  original  idea  contemplated  simply  a 
navigation  in  batteaus  of  the  rivers  on  the  east  and  west  of  the  Alle- 
ghanies,  and  the  passage  of  the  mountains  by  a  turnpike  road. 

The  requirements  of  to-day  demand  a  canal  of  large  size,  an<l  a  nav- 
igation for  vessels  of  several  hundred  tons  burden. 

The  location  referred  to  for  this  line  commencing  at  Eichmoud,  (the 
hea<l  of  open  navigation  on  the  James  Elver,)  follows  the  valley  of  that 
stream  and  its  head  tributaries,  to  the  base  of  the  Alleghany  mountains; 
thence  passing  through  or  over  them,  it  descends  the  headwaters  of  the 
(rreenbrier.  New,  and  Kanawha  rivers,  and  down  the  latter  to  the  Ohio. 

The  first  surveys  for  this  route  were  made  in  1817-19,  contemplating 
a  slack-water  navigation  for  batteaus  of  2  or  3  feet  draught,  and  a  portage 
over  the  mountains.  The  next  were  made  in  182G-'28  by  Captain 
McNeil,  United  States  Topographical  Engineers,  for  a  canal  and  slack- 
water  navigation,  passing  the  mountains  by  a  tunnel  2.(i  miles  long,  at 
an  elevation  of  1,910  feet  above  tide.  Subsequent  surveys  and  examin- 
ations were  made  at  various  times  by  engineers  of  ability  and  reputation, 
but  the  general  plans  and  locations  of  McNeil  remained  unchanged. 

As  early  as  1785,  a  company  was  organized  for  the  improvement  of 
the  James  Eiver,  and  some  efforts  were  made  toward  effecting  a  better- 
ment of  the  navigation  of  that  stream.  In  1832  the  James  Eiver  and 
Kanawha  Company  w^as  incorporated,  and  the  rights  and  duties  of  tl*i 
old  company  were  transferred  to  the  new.  In  1830  they  commemjed  tiic 
construction  of  a  canal,  having  in  view  the  connection  of  the  waters  of 
the  James  and  the  Ohio  Eirers. 

Their  line,  as  located  and  partially  constructed,  commences  at  Eich- 
mond,  with  a  large  dock  and  tide-water  connections-,  eKtovOivsi^NJaRSi^v^ 
40  k 
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require  55  dams,  varying  in  height  from  12  to  40  feet,  and  in  length 
from  200  to  600  feet.  These  are  proposed  to  be  built  of  masonry  and 
provided  with  locks,  &c.,  of  suitable  size  and  dimensions  to  pass  vessels 
from  one  pool  to  another.  From  Lyken's  Shoals  to  the  mouth  of  the 
Kanawha,  open  navigation  is  proposed,  the  fall  throughout  the  length 
being  equalized  by  low  dams  at  regular  intervals,  having  sluices  to  per-' 
mit  the  passage  of  vessels. 

The  estimates  for  this  work  (given  below)  contemplate  the  construc- 
tion of  the  whole  in  a  substantial  manner,  proportionate  to  its  import- 
ance and  the  gravity  of  the  results  which  would  attend  any  stoppage  of 
its  use  caused  by  failures  in  its  mechanical  structures. 
From  mouth  Fork  Run  to  Greenbrier,  at  mouth  Howard's 

Creek,  exclusive  of  tunnel $2, 383, 447 

Tunnel 13, 253, 310 

Down  Greenbrier  and  K^ew  River 13, 243, 541 

Down  Kanawha  River  eighty -five  miles  ...   973, 000 

Ten  per  cent  contingencies 2, 986, 420 

32, 840, 618 
From  Richmond  to  Fork  Run 14, 781, 644 

47, 622, 262 


The  idea  of  connecting  the  waters  of  the  Atlantic  slope  and  tile  Miss- 
issippi valley,  by  joining  the  headwaters  of  the  James  and  Ohio  rivers, 
has  long  been  entertained  by  distinguished  men.  It  is  certainly  a  very 
attractive  project,  from  its  simplicity  and  from  the  grandeur  of  its 
results,  both  in  a  physical  and  commercial  point  of  view.  It  is  far  older 
than  railroads,  and  so  the  use  of  the  canal,  as  the  means  of  connection, 
was  proposed.  When  the  railroad  was  introduced,  public  attention  was 
turned  in  that  direction,  to  the  exclusion  of  the  canal,  although  still  in 
this  case  the  intention  was  simply  to  have  the  railroad  a  short  link 
between  the  headwaters  of  the  James  and  the  Kanawha.  This  railroad 
is  building  and  extending  beyond  the  limits  of  its  first  design,  so  as  to 
become  soon  one  of  the  great  competing  lines  ot  communication  of  this 
kind  between  the  East  and  the  West. 

Notwithstanding  the  immense  increase  of  fticilities  for  transportation, 
which  have  been  created  in  the  past  twenty  or  thirty  years,  the  Great 
West  and  the  Northwest  have  overrun  them  in  their  exuberant  pro- 
ductive cai>acity,  and  after  testing  all  other  routes  by  rail  and  exist- 
ing canals  and  lakes  and  rivers  across  the  continent,  and  by  river  and 
gulf  to  the  Atlantic,  are  calling  loudly  for  the  construction  of  a  great, 
cheap,  short,  national  highway,  to  carry  to  market  their  surplus  pro- 
ducts ;  this  voice  must  be  heard  and  heeded. 

The  national  character  of  this  work  is  demonstrated  by  the  statement 
just  made.  •  If  a  river  existed  along  the  whole  extent  of  the  proposed 
route  of  the  water-line,  it  would  unquestionably  receive  from  the  Gene- 
ral Government  such  improvement  as  it  needed.  This  connection  be- 
longs to  the  same  class  of  works  as  the  Louisville  and  Portland  Canal 
on  the  Ohio  River  and  the  improvement  of  the  Des  Moines  and  Rock 
Island  Rapids  on  the  Mississippi. 

As  our  great  and  growing  coimtry  expands,  in  accordance  with  its 
magnificent  and  manifest  destiny,  toward  the  north  and  toward  the 
south,  and  its  extremities  become  more  remote  from  each  other,  it  will 
be  well  to  have  some  great  national  work  iu  t\\^  gfto^t«i\>\i\^'^vi^\v\R;^.^ 
a  tractin^  thither  public  attention  and  iutereat  au\V  c«i\>\V8^,^\A^w«fo- 


ing  of  aBBured  ceriaiiity  of  success.  It  is  no  lODf 
Init  ail  onliuary  iiiiilei't'akiiig.  Tlio  Ijorrnine  tun: 
tioa  derived  from  tbe  survey  of  1870,  will  be  7.8  u 
length  of  tbe  Mont  Oeiiis  tuiiiiol  is  seven  and  on 
tbe  Hoosac  beiiifj  four  and  three- fourths  miles.  ' 
from  the  cireumstauwH  of  its  positioii,  will  take  a 
execution  than  the  MontOcnisaud  Hoosac  tunnels, 
either  of  then).  See  especially  the  remarks  of  Mr. 
ject,  as  well  as  of  Mr.  I^rraine  and  of  Mr.  Latrobe. 

It  is  needless  for  me  to  refer  to  the  engineeriug 
work,  which  arcsuiliciently  discussed  for  present  pu 
of  Mr.'Hutton  and  Mr.  Tiir[)in,  and  i»  the  able  pa 
Neither  is  it  uecessiiry,  perbaiis  it  would  not  be  pre 
iu  detail  tlie  arguments  which  liave  been  so  elab< 
many  able  miuds  as  to  the  eommoreial  advantages  o 
(See  several  of  the  attached  papers.) 

It  has  becu  supposed  by  sorno  that  the  day  of  eai 
do  not  sustain  this  view.  There  is  no  doubt  tbat  l 
ger  travel,  and  many  kinds  of  freight,  the  railroad  ■< 
fcrred  as  the  means  of  transportation,  and  tbe  bus 
falling  to  the  railroads  is  enough  to  pay  hundsomi 
value.  Ijut  there  is  no  (luestion  that  when  the  circi 
that  slowness  of  movement  is  jierinissible,  and  tb 
moved  large,  the  cheapness  of  the  canal  becomes  ol 
who  cliooses  to  ronsider  tbe  statistics  of  the  case. 
even  when  the  eaiials  have  been  used  simply  as  a  pa 
of  political  parties.  If  managed  with  boneKty  and  fo 
they  were  intended,  Iheir  ability  to  carry  freight 
rnilroads  is  beyond  dispute.  It  is  unquestionable  t 
has  been,  is  now,  and  will  continue  to  be,  a  mostval 
erty  to  the  State  of  Xew  ^'ork,  notwithstandljiff  tb« 
ment  of  competing  niilmad  lines.    Its  contcmplatet 
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A  great  meaos  of  iiitercouiniuiiicatiou  like  the  central  watet-line, 
wbicli  will,  by  cbeapeniog  the  cost  of  their  deliverj",  cheai>en  the  cost  to 
consumers  of  the  important  articles  of  food  and  fuel,  which  are  neces- 
saries of  life  for  all,  both  rich  and  poor,  while  not  diminishing  but  in- 
creasing the  receipts  of  producers,  bceoriios  an  object  of  the  greatest 
interest  to  the  nation. 

By  chcajiening  the  cost  of  delivery  of  umuy  of  the  chief  articles  of 
export,  at  the  great  commercial  cities  of  the  Atlantic,  it  facilitates  our 
comitetitiou  in  foreign  markets,  ami  assists  in  giviug  us  the  balance  of 
trade,  and  l>ecomes  iu  this  view  also  a  most  interesting  object  from  a 
national  stand-iwint,  and  well  worthy  of  the  attention  ami  assistance  of 
the  National  Government. 

Some  interesting  extracts  are  intixidnced  below,  taken  from  a  speech 
of  the  Hon.  W,  Lawrence,  of  Ohio,  delivered  in  tlie  House  of  Eepresent- 
atives  May  23, 1870.  The  object  of  the  speech  was  to  demonstrate  the 
necessity  lor  the  provision  of  additional  means  of  transportation  for  the 
producta  of  the  S'orthwest,  and  to  sliow  the  greater  cheapness  of  trans- 
l^iortation  by  water  over  that  by  rail. 

The  ultimate  object  of  the  sjieccb  was  to  induce  congressional  action 
in  the  direction  of  gaining  free  access  to  the  ocean  for  western  products 
bj  the  way  of  the  Canadian  canals  and  the  St.  Lawrence  Kiver. 

His  arguments  las  to  the  necessity  lor  additional  means  of  exit  to  the 
■ocean,  and  as  to  the  greater  /:heapness  of  a  water-route  over  the  rail- 
road, apply  e«inally  to  the  central  water-line  and  to  the  line  whose  adop- 
tion he  was  advocating;  but  the  central  water-line  has  the  great  advan- 
tages of  shortness,  comparative  non-interruptiou  by  ice,  and  freedom 
from  the  dangers  of  the  navigation  of  the  lakes  and  St.  Lawrence  River, 
and  of  being  in  the  heart  of  our  own  country. 

Kztracl- from  the  ••prerli  n/  JJoh.   1)'.  /^iiTfwc-,  of  Ohio,  in  lUr  Huii'e  of  It-prmeHlalivtt, 
J/ns'j:(,  1870. 

Bat  in  n-giilutiiig  triiile  uii  (his  coutiiic 
Afiia,  wo  Bbuiild  nut  overtook  tlie  great  iiii 
of  our  citiicin. 


The  grcnt  Kraiu-proiliiRing  States  of  tlio  ci'iitral  West  iiif  Ohio,  Iiiiliaiiii,  lUiDoiB, 
Hicbigon,  Wixcontiin,  Miuiieaolo,  ai:[l  Iowa,  vith  .i  i>n}>iilatiim  of  |>rul>ably  cliiVeu  mil- 

Tlie  grain  prmluct  of  llin  Unitrd  States,  iiidiiilhic  wlitsit.  i-mn,  rs-e,  oabt,  t!te.,  iJl  tbe 
year  im,  was  1,343,027,868  biwhols,  vahied  at  91,11 8,904 ,'JTO.  Of  tbix,  the  product  of 
wheat  WW)  131,999,906,  and  of  com  867,946,295  bushelH. 

The  wheat  product  of  1>C8  whs  224,000,000  biisheln,  of  which  32,000,000  wpm  UHed 
.  for  seed,  164,000,000  consumed  in  the  United  States,  and  28,000,000  exporti'd.  The  pop- 
ulation, product,  amount  eonsuineil,  and  suridii»,  were,  iu  the  States  bordering;;  on  the 
Inkee,  ae  follows ; 
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ruicES— now  dktkkmined. 

Tho  amoniit  ivliich  a  western  farmer  realizes  for  a  liusUel  of  wheat  depends  on  two- 
circiiiuBtaiiceH,  the  jirice  in  tho  controlling  market  and  the  coat  of  tnuisportiiig  it  there. 

Thongh  England  buys  hut  a  small  part  of  our  whoaf  product,  yet  sho  consames  tho 
largest  part  of  our  wheat  export,  and  the  Liveri)ool  wheat  market  controls  the  price  in 
New  York,  Toledo,  and  Chicago,  very  much  as  the  price  of  our  national  honds  at 
AniRtenlani  and  Threiulnccdlo  street  (letermino  the  price  in  tho  United  States,  or  as 
Wall  street  determines  the  price  of  gold  at  Cincinnati.  The  gentleman  from  Missonri 
(Mr.  As]>er)  has  shown  this  in  his  speech  of  March  30,  by  quotations  from  the  New 
York  Journal  of  Conmierce  f>f  March  '-W. 

The  price  of  wheat,  then,  in  Liverpool  has  an  effect  n})on  the  whole  wheat  prodnct  of 
our  country  far  beyond  the  export  demand.  With  this,  then,  as  the  initial  point  in 
tixinff  prices,  it  retjuires  no  argument  to  prove  that  the  cost  of  carrj'ing  wheat  fh>m 
the  idace  where  it  is  producc^l  to  Liverpool  will  ho  deducted  from  the  Liverpool  price, 
and  the  nnnlucing  farmer  will  receive  only  the  residue. 

Dr.  Willium  Elder,  until  recently  in  the  Treasury  Department,  recognizing  this  fact, 
in  a  jtamphlet  just  issued  in  favor  of  a  protective  tariff,  says : 

Putting  a  bushel  of  red  winter  wheat  at  $1  *M),  (nine  shillings  per  one  hundred  pounds,) 
its  price  in  Liverpool  on  Christnuis  Eve,  1869,  we  find  its  value  in  gold  to  tho  western 
fanner  by  the  following  deduction : 

Carriage  from  Chicago  to  New  York 30    cents. 

Marino  freight > 16    cents. 

Marine  insurance '^  cents.. 

Commission 3    cents. 

Handling 2    cents. 

Charges  from  Chicago  Ut  Liverpool 53|^  cents. 


To  this  must  1^  acldcd  tho  expense  of  placing  it  in  Chicago,  (from  place  where  pro- 
dnced:) 

CaTTGBcy. 

Storage  and  commission 5    cents. 

Insurance  and  loss ^  eeat. 

Carriage  to  Chicago 10    cents. 

Handling..,. 3    cents. 

18i  cents,, 
eqnal  in  gold  to  15^  cents. 

Total  deduction  from  price  in  Liverpool,  69  cents.  Leaving  to  the  farmer  61  cents 
in  gold — ^73  cents  currency — per  bushel. 

FIIEIGIIT  AND  DEALKIt'S  PROFITS — MODE  OP  TRANSPORTATION. 

The  secretary  of  the  Chicago  Board  of  Trade  has  fnmislied  to  the  Bureau  of  Statistics 
a  tahle  showing  that  during  tho  winter  months,  in  the  absence  of  canal  and  lake  oom- 
petition,  railroad  freight  from  Chicago  to  New  York  reaches  nearly  thirty  cents  a 
bushel  for  wheat. 

The  ^oat  cost  of  constructing  and  operating  railroads  is  such  that  they  cannot  com- 
pete with  canal,  lake,  river,  or  ocean  transportation  for  heavy  freiffhtl  In  a  report 
made  by  Hon.  Israel  T.  Hatch  to  the  Secretary  of  the  Treasury,  in  January ,  1867,  he 
says,  in  House  Executive  Document  No.  7ti,  second  session  Thirty-ninth  Congress, 
page  4: 

**An  elaborate  investigation  shows  the  following  results  as  exemplified  by  a  fair  com- 
parison of  the  relative  cost  of  transportation  by  rail  and  the  other  means  of  convey- 
ance best  known  in  the  United  States : 

"  By  rail  costs  733.3  per  cent,  greater  than  ocean  transportation ;  by  rail  costs  535 
per  cent,  greater  than  over  great  lakes ;  by  rail  costs  215  per  cent,  greater  than  Erie 
Canal,  (enlarged ;)  by  rail  costs  400  per  cent,  greater  than  over  Hudson  River." 

But  the  western  producer  is  liable  to  suffer,  not  merely  by  reason  of  the  necessarily 
great  cost  of  railroad  transportation,  but  by  extortionate  charges  rendered  practicable 
By  the  monopoly  of  the  recent  immense  railroad  combinations  and  by  the  want  of 
adequate  rival  and  competing  routes  and  modes  of  transportation. 

With  railroad  freight  costing  about  30  cents  to  transport  a  bushel  of  wheat  ftom 
Chicago  to  New  York,  besides  other  charges,  by  far  too  large  a  share  of  the  product  is 
taken  from  the  farmer,  and  he  nee<ls  cheaper  transportation. 

Will  it  be  said  the  lakes,  the  Erie  Canal,  and  the  Hudson  to  New  York  do  or  will 
furnish  all  that  is  necessary  ? 
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Tho  annual  tax  now  imposed  upon  tho  people  of  the  West — these  enormous  charges 
for  tolls  and  freight)  profits  of  dealers,  all  deducted  from  the  final  market  price  of  pro- 
ducts, reducing  the  amount  tho  producers  receive — ought  not  to  ho  longer  endured  if 

it  be  practicable  to  avoid  it. 

•  *  »  «  #  *  # 

Freights  can  be  reduced,  and  thus,  even  without  any  increase  iu  tho  price  of  wheat 
at  its  ultimate  market,  give  to  the  producer  more  of  that  price  than  he  now  receives. 

The  gentleman  from  New  York  (Mr.  Bennett)  has  told  us  that  *^  in  18.36  the  surplus 
breadstufifs  exported  by  the  lake  and  the  Erie  Canal  were  altogether  1,2^)9,351  bushels, 
including  flour  estimated  as  wheat.  In  18G0  Ihe  movement  eastwanl  by  every  avenue — 
by  canal,  by  railroad,  and  by  the  St.  Lawrence  River — had  attained  the  magnitude  of 
78,652,486  bushels,  and  iu  1862  its  enormous  aggregate  was  137,667,870.'' 

And  referring  to  Ohio,  Indiana,  Illinois,  Michigan,  Wisconsin,  Iowa,  and  Minnesota, 
ho  says : 

'*  In  1840  the  cereal  products  of  these  States  amounted  to  267,265,877  bushels ;  in 
1850  they  had  increased  to  434,862,661  bushels;  in  1860  to  670,031,559  bushels ;  and  in 
1870  we  shall  probably  find  them  aggregating  about  a  thousand  million  bushels.'' 

A  considerable  portion  of  all  this  increasing  pro<luct  must  find  an  eastern  market, 
and  to  all  this  must  be  added  lumber,  wool,  and  other  products  of  western  soil,  mines, 
forests,  workshops,  and  factories. 

The  export  of  Indian  corn  to  foreign  countries  in  1868  was  11,147,490  bushels,  valued 
at  $13,094,036,  and  336,508  barrels  oflndian  meal,  of  the  value  of  $2,068,430. 

With  the  rapid  growth  of  western  products  for  export,  more  and  greater  routes  of 
tranq^rtation  must  spee<lily  be  opened  up.  Already  we  have  a  memorial  askingjUie 
aid  of  Congress  for  a  ship-canal  between  the  lakes  and  the  Mississippi,  by  way  ofwis- 
oonsin  and  Fox  Rivers,  and  the  country  is  discussing  the  project  of  a  '^  central  water- 
line  from  the  Ohio  River  to  the  Virginia  capes,  connecting  the  Kanawha  and  James 
rivers,"  one  of  the  publications  in  advocacy  of  which  says : 

**  Cheap  transportation  is  the  great  necessity  of  the  West.  Its  products  exceed  in 
amount  the  means  at  command  of  cheap  outlet  to  the  sea-board,  and  millions  of  western 
producers  are  placed  under  the  power  of  carriers." 

The  gentleman  from  New  York  (Mr.  Bennett)  estimates  that  the  reduction  on  freighta 
bj  the  enlargement  of  the  locks  of  the  Erie  Canal  "  would  equal  a  saving  of  |15,000!000 
per  annnm  on  the  present  movement  of  grain  eastward  by  the  water  routes."  On  the 
CMtward  movement  of  other  articles  it  would  be  a  very  large  sum.  On  the  westward 
iBOvement  of  articles,  the  cost  of  which  would  be  reduced  to  western  consumers,  the 
Mving  would  be  a  vast  sum  also. 


•  * 


In  illustration  of  these  views  I  present  some  statistical  tables  alike  interesting  and 
valuable : 
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[From  report  of  Chicago  Board  of  Trade.] 
LAKE   (STEAM)  AXI>  It  AH.  FKRIGHT8. 

Wei'khj  raicH  of  freight  hy  pi-opeUer  to  linffalo,  and  Ihenct'  hy  rail  to  Xeic  Torli,/or  the  9eQwn 

of  lake  navigation  in  le69. 


Week  ondiu);— 


TO  XEW  YORK. 


'  ProviALODR  and 
Hour,  ]>er  bbl.   foarth  clasAper 

100  poouds. 


Grain,  per  100 
poandA. 


April  S4. 
Mjiy  1.. 
May  H.. 
Hay  15.. 
Hay  22.. 
Hay  21).. 
Jnne  5.. 
Jane  12.. 
Jane  19.. 
Jane  26.. 
Jaly   3.. 


I 


Joly  10 

Jaly  17 

Jaly  24 

Jaly  31 

Aagnst   7 

August  14 

Aagnst  21 

Aagnst  28 

September  4. 
September  11. 
September  18. 
September  25. 

October  2 

October  9.... 
October  16.... 
October  93.... 
October  30.... 
IFoTember  6 . 
Korember  13 . 
November  20 . 
Xorember  27 . 


$0 

eOto 
cfOto 

75  to 
75  to 


e.i 
f5 
85 
85 
85 
H) 
85 
85 
85 
85 
75 
80 
75 

li5  to  75 
65 
65 
75 
75 
75 

75 

1. 1 

75 

4.) 

85 
95 
10 
10 
15 
15 
15 


55  to 

50  to 

50  to 

50  to 

50  to 

50  to 

5«)  to 

50  to 

50  to 

75  to 

85  to 

95t0l 
1 

lOtol 
1 
1 


40 


iO    43^ 
42^ 
42^ 
42^ 

to  m 

42* 

42i 

37|  to  42i 

371 

:r*k  to  40 

37i  to  40 
37t 

32*  to  37* 
32t 

27*to32i 

"t 
37* 

37* 

37* 

37* 

37* 


25  to  37 


37*  to  42* 
42*  to  47* 
55 
55 
55*  to  57* 
57* 
57* 


10    42* 
424 
42*  to  45 
45 
37*  to  45 
37ito39 
37ito39 
40    to  42* 
42   to  42* 
374  to  42 
37* 
374to40i 
37* 
37* 
to37| 
35 
to35 
to  37* 
to  37* 
35 
to  37* 
37*  to  40 
37*  to  40 
37* 
to  40* 
toSO 
50 
to  55 
toOO 
60 
to 


35 

30 
30 
35 

35 


37 
42 

50 
55 


60 
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'  II 


Kl  -IWd.  ninff  I    0     ' 


S         MI  J^  -iwn.  ninff 


I  PI" "f        m         S  13  3 


MBl        3       s  a         s 
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{Should  it  be  decided  by  the  national  authorities  to  proceed  i^ith  this 
work,  additional  surveys  will  be  necessary  for  the  definitive  determi- 
nation of  the  location  in  detail.  These  surveys  should  be  immediately 
undertaken,  and  a  sum  not  less  than  $25,000  should  be  appropriated 
for  them. 

The  followin^j:  papers  accompany  this  repoil: 

1.  Report  of  Mr.  W.  G.  Turpin,  dated  December  28,  1870. 

2.  Report  of  Mr.  Wm.  R.  llutton,  dated  January  21,  1871. 

3.  Printed  pamphlet  on  "Central  Water-line,"  isiso,  in  duplicate^ 
containing  the  interesting  and  instructive  paper  of  Mr.  E.  Lorraine, 
the  chief  engineer  of  the  James  River  and  Kanawha  Company.  This 
paper  contains  an  important  letter  from  Mr.  B.  H.  Latrobe,  whose  known 
ability  and  experience  entitle  his  opinions  about  the  long  tunnel  to  the 
greatest  weight.  ]\Ir.  Lorraine's  i)aper  is  prefaced  by  a  very  forcible 
argument  to  show  the  necessity  of  a  central  line  of  na\'igation  directly 
eastward,  from  the  Ohio  River  to  the  Chesapexike  Bay. 

4.  Memorial  (printed  in  duplicate,  1870)  of  the  general  assembly  of 
Virginia  to  the  Congress  of  the  United  States. 

5.  Printexl  report  of  the  committee  of  National  Board  of  Trade  on 
the  continuous  water-line,  in  duplicate,  1869. 

6.  Printed  remarks  of  T.  M.  Monroe,  of  Dubuque,  before  the  National 
Board  of  Trade  in  December,  1868. 

7.  Printed  memorial  of  delegates  to  the  National  Board  of  Trade^ 
1870,  Cincinnati.    In  duplicate. 

8.  Printed  report  on.phvsical  survev  of  Virginia,  by  W.  F.  Maury, 
1869. 

9.  Letter,  printed,  of  Mr.  Joseph  Segar  on  the  ''  Great  thoroughfares 
and  their  national  aspects,''  October  1, 1868. 

10.  Extract  from  letter  of  Mr.  E.  Lorraine,  dated  November  28, 1870. 
Respectfully  submitted. 

WM.  P.  CRAIGHILL, 

Major  of  Engineers. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  8.  A.,  Washington,  D.  C. 


Q  13,  (2.) 


Baltimore,  Maryland,  Ja/nuary  21, 1871. 

Sir  :  I  have  the  honor  to  submit  the  following  preliminary  report  on 
the  results  of  the  examinations  and  surveys  for  the  extension  of  the 
James  River  and  Kanawha  Canal,  from  the  eastern  base  of  the  Allegha- 
nies ;  together  with  an  approximate  estimate  of  the  cost  of  the  improve- 
ment. 

The  necessity  imposed  upon  me  by  you  to  make  report  early  in  the 
present  year,  to  enable  Congress  to  take  action  upon  the  matter,  has 
not  allowed  time  for  much  careful  preparation  or  detailed  study ;  but 
no  point  of  importance  has  been  overlooked,  and  the  estimate  is  believed 
to  be  sufficient  to  cover  the  cost. 

The  work  was  placed  by  you  in  my  hands  about  the  middle  of  AuguBt 
last,  with  instructions  to  determine  "  the  best  route  for  the  canal  itaelfy 
and  the  means  of  its  ultimate  connection  with  the  Ohio  River,  so  as  to 
open  a  great  central  line  of  water  communication  for  the  West  and 
Northwest  with  the  East.''    The  organization  of  a  corps  of  assistants^ 
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was  immediately  commenced,  and  by  the  24tli  of  August  they  were  in 
the  field. 

The  length  of  line  covered  by  these  instructions  was  two  hundred 
and  twenty-two  miles.  The  amount  appropriated  to  it  being  hardly 
isnfficient  to  organize  one  party,  it  was  evident  that  but  a  small  portion 
of  it  could  be  actually  surveyed.  The  late  period  of  the  season,  as  well 
as  the  smallness  of  the  approx)riation,  rendered  it  necessary  to  make 
use  of  all  available  information  from  reliable  sources,  and  to  limit  our 
own  operations  in  the  field  to  such  points  as  had  not  been  satisfactorily 
determined  before. 

"With  a  view,  therefore,  first  to  decide  as  to  the  best  crossing  of  the 
main  Alleghany  mountain,  the  survey  was  commenced  at  the  mouth  of 
Fork  Run  on  Dunlap's  creek,  at  the  termination  of  the  definitive  loca- 
tion heretQfore  made  for  its  works  by  the  James  River  and  Kanawha 
Company,  and  a  line  was  thence  traced  to  the  Greenbrier  River  near 
the  mouth  of  Howard's  Creek. 

These  mountain  surveys  occupied  more  than  a  month,  and  it  was  not 
until  the  6th  of  October  that  we  were  able  to  begin  the  examination  and 
survey  of  the  Greenbrier.  This  stream  presented  no  difELculties  of  a 
formidable  nature,  while  those  at  New  River  had  been  represented  as 
" appalling "^  and  '^insurmountable." 

Leaving,  therefore,  my  assistants  to  continue  the  survey  of  the  former 
stream,  I  made  a  personal  reconnaissance  of  New  River  as  far  as  Bow- 
yer^s  Ferry,  resulting  in  the  abandonment  of  the  Greenbrier  survey  and 
the  transfer  of  the  party  to  New  River. 

A  fresh  line  was  commenced  just  below  Stretcher's  Neck,  (the  level 
heights  being  kindly  furnished  by  the  engineers  of  the  Chesapeake  and 
Ohio  Railroad,)  and  prosecuted  until  the  20th  of  November,  when  the 
low  state  of  the  funds  rendered  it  necessary  to  disband  the  party  at  a 
point  some  three  miles  below  Bowyer's  Ferry.  The  remainder  of  the 
line  was  gone  over  by  myself  as  far  as  the  mouth  of  the  Kanawha  River. 

OBJECT  OF  THE  EXTENSION. 

The  enlargement  and  extension  of  the  James  River  and  Kanawha 
Canal,  which  is  known  to  our  commercial  conventions  and  others  by  the 
title  of  **  the  Virginia  Water-line,"  is  designed  to  connect  the  Ohio 
with  the  Atlantic,  through  the  valleys  of  the  Kanawha  and  the  James 
and  their  tributaries,  and  to  form  an  interior  water-line  for  the  trans- 
portation at  low  rates  of  heavy  freight,  from  all  parts  of  the  West  to 
the  Atlantic,  combining  river,  canal,  ana  slack- water  navigation. 

The  project  looks  to  the  enlargement  of  the  present  James  River 
Oanal,  already  completed  to  Buchanan,  one  hundr^  and  ninety-one 
miles  from  Richmond,  its  continuation  to  and  across  the  Alleghany 
summit  to  the  Greenbrier  River,  and  by  the  improvement  of  that  and 
New  River  to  the  Ohio. 

From  Hampton  Roads  to  Richmond,  a  distance  of  one  hundred  miles, 
the  James  River  is  navigable  for  vessels  of  one  thousand  tons.  Thence 
to  the  Greenbrier  River,  the  length  of  the  proposed  canal  is  274.1  miles. 
The  total  length  of  Greenbrier  and  New  Rivers  to  the  foot  of  Lyken's 
shoals  on  the  Kanawha  124.2,  and  thence  to  the  Ohio,  85.1  miles; 
making  the  total  distance  from  Hampton  Roads  to  Mount  Pleasant  on 
the  Ohio  River,  609.7  miles. 

SCALE. 

The  scale  of  the  enlargement  was  not  speciHed  by  the  law  making 
the  ai^ropriation,  or  in  the  formal  instructions  commu.ukA^\i^^\jc^\s\fo. 


iwrtioiis  arc  taken,  cliit'liy,  lipcaiise  tliey  mo  the  b. 
been  written  iiiioii  the  KubjiTt.  niul  particnliii-ly  of  t 
largemcut  Irnni  ]iii-liiiioii<l  tn  I'ork  Kan. 

OlieapiiesH  »t'  t riiiispoitiitioii  is  tlu>  {treat  oltjcet  to 
work  Miulor  (roiisiileration,  ami  this  varies  very  iiearl; 
of  tbc  boats  iiseil.  .V  smaller  canal  vould  b«  built ' 
the  cost  of  traasiioi'tatioii  on  it,  and  of  ma ii.-ij^e incur, 
IiIkIioi''  I  consider  tlie  tlinionsions  ailoptM  as  the  h 
erly  cany  out  the  objf^cts  in  view. 

On  the  other  hand,  any  eonsiderahle  enlarfi:euieiit  o: 
the  cost  in  a  rajiidly  ast-endinK  ratio;  thp,  Avatcr-sui 
more  niieei'tain  or  exiiensive,  and,  in  view  of  the  cap 
ment  of  the  looks  ])i-opo8e(l,  any  iiinterial  chant^o  st 
rahle.  Were  the  iiuestion  ('iitimly  nenr,  however, 
Mimewhat  TTi<Ier  lock  on  the  canal,  as  tctuliiig  to  cliea 
and  oH'erinfr  hotter  faeilitios  for  fntiii-e  enlarjfeuiciit. 

rKEVIOlS   MUI!\Ti:V«. 

in  1817-11)  surveys  were  made  of  Grcenbvier  am 
Jlessi's.  Jlooi-e  and  Jiriggs,  ivith  a  view  to  their  imprc 
for  batteaux  drawing  li'om  lA  to  2  feet  of  water  oulj 
vahiablo  for  the  aeenratv  description  of  the  rivers,  th 

From  Utiuhip's  Creek  to  the  (Jreenbrici-  River  full 
8ur\'eyH  for  a  canal  were  made  in  i&IG-'28  by  Captai 
Estates  Army,  every  routo  heint;  examined  which  g; 
I'esultiiig  ill  u  location  by  way  of  Fork  liuii  and  liowi 
waa  adopted  by  the  James  liivcr  and  Kanawha  Comp 
surveys  by  the  engineers  of  the  company  iiari>  confirui 
of  this  location. 

In  1S3S  Ed.  II.  (iill  made  a  niinnto  and  C:arefal  sun 
the  improvement  of  the  Kanawha  Kiver,  under  tUc  dii 
EUet,  Jr.,  then  chief  engineer,  recominendiug  a  system  < 
to  pool,  combined  with  wiug-diuus,  for  tbe  purposie  of 
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Another  survey  and  estimate  for  improving  the  Kanawha  was  made, 
nnder  the  direction  of  Mr.  Fisk,  in  1855,  by  John  A.  Byers,  on  the  plan 
of  slaice-d.ams,  at  short  intervals,  on  the  rii)ple8,  with  a  view  to  obtain 
5  feet  depth  of  water, 

A  third  project  was  submitted  to  the  directors  of  tlie  Kanawha  im- 
provement, in  1860,  by  Charles  Ellet,  jr.,  their  engineer  at  that  time, 
who  proposed,  after  clearing  out  the  sluices  and  confining  the  water  to, 
the  channel,  to  supply  from  reservoirs  the  quantity  needed  for  purposes 
of  navigation  beyond  the  natural  flow  of  the  stream. 

LOCATION  ACROSS   THE   ALLEGHANY  SU>niIT. 

The  first  point  in  my  instructions  was  to  determine  the  best  route  for 
the  canal  from  the  termination  of  the  definitive  location  made.  As  before 
stated,  the  line  selected  by  Captain  MclN^eil  in  1828  had  been  adopted 
as  the  best  that  could  be  found.  Other  routes  have  been  brought  for- 
ward by  local  advocates,  none  more  i)romineutly  than  that  by  way  of 
Craig's  Creek,  connecting  it  with  Sinkingor  Poverty  Creeks,  (more south- 
ern branches  of  Xew  liiver.)  This  line  was  examined  by  Captain  Mc- 
Neil, and  more  recently  by  other  engineers,  all  of  whom  have  declared 
it  to  possess  no  claims  to  attention.  Under  the  circumstances,  and  in 
view  of  the  little  time  at  my  disposal,  I  have  made  no  farther  investi- 
gations into  the  merits  of  this  route. 

While  the  line  adopted  by  Captain  IMcXeil  has  not  been  improved  as 
to  its  general  location,  an  important  modification  of  it  has  been  recom- 
mended and  urged  by  Mr.  Ed.  Jjorraine,  chief  engineer  of  the  Jam^ 
River  Company.  McNeil's  line  ascended  the  valley  of  Fork  Eun  to  an 
elevation  of  1,916  feet  above  tide,  and  there  pierced  the  ridge  with  a 
tunnel  of  two  and  five-eighths  miles  in  length,  whence  it  descended  the 
valley  of  Howard's  Creek  to  the  Greenbrier.  Mr.  Lorraine  proposes  "  to 
establish  the  summit  at  a  level  1,700  feet  above  tide,  or  twenty  feet 
above  the  level  of  Greenbrier  Eiver,  at  the  mouth  of  Howard's  Creek, 
and  pass  through  the  Alleghany  Mountain  by  a  tunnel  about  nine  miles 
long."  This,  then,  was  the  refil  question  as  to  the  route  across  the 
Alleghany  summit. 

The  line  now  recommended  for  the  canal,  from  the  mouth  of  Fork  Kun, 
ascends  the  valley  of  that  stream  to  an  elevation  of  1,700  feet  above  tide, 
then  passes  through  the  Alleghany  Mountain  by  a  tunnel  7.8  miles  in 
length,  crossingalsounderthesummits  of  Tuckahoe  and  Kate's  Mountain, 
and,  emerging  in  the  valley  of  Howard's  Creek,  follows  it  to  the  Green- 
brier River.  The  whole  distance  is  lli.G  miles.  The  ascent  on  the  east- 
em  slope  is  72  feet,  overcome  by  six  locks  of  12  feet  lift,  and  the  descent 
westerly  from  the  summit-level,  whicli  is  10.55  miles  in  length,  is  by  three 
locks  of  10  feet  lift  to  the  river. 

The  supply  of  water  will  be  taken  from  the  Cireenl)nor  lliver;  but  as 
this  does  not  at  all  times  furnish  a  sullicient  quantity,  recourse  must  be 
had  to  reservoirs  to  meet  the  deficiencv.  These  may  be  constructed  on 
the  river  itself,  but  the  v(*iy  competent  surveys  njade  by  ^Ir.  Lorraine 
for  a  reservoir  on  Anthony's  Creek,  one  of  its  tributaries,  show  that 
site  to  be  a  desirable  one,  both  as  to  cost  and  eillciency. 

The  alternate  route  for  the  passage  of  the  main  divide  continues  up 
Fork  Run  to  an  elevati(m  210  feet  above  the  first-described  line :  the 
tunnel  is  two  and  five-eighths  miles  long,  and  the  whole  nuniber  of 
locks,  ascending  and  descending,  is  forty-six. 

The  tunnel  on  this  route  can  be  worked  with  anv  desired  number  of 

ft. 

shafts,  and  lying  principally  in  the  slate  and  shaly  sandstones,  the  esti- 
mate has  been  made  to  cover  the  cost  ot  arcMug  \j\i^  ^\io\^  \»\av\i'^* 


and  34J  fvet  bigli,  tlio  water-way  being  7  by  4(1  feet, 
6  feet  and  semicircular  roof.  I  Imvo  no  doubt  tUnt 
will  be  used  as  tbc  motive  iwwer  iu  this  tuuuel,  b 
necessary  to  provide  a  narrow  towpatli,  rather  as  ai 
of  accident,  tlian  as  an  auxiliary  to  navif^ation.  This 
extended  through  the  roek-cuttings  of  the  approach 
which  also  the  width  at  water-surface  is  Rome^^~hat  re- 
ing  an  equal  section. 

The  extreme  length  of  tunnel  is  40,380  feet,  and. 
diminishing  the  depth  of  ehnfts,  lias  been  located,  apo 
thirty  miles  nulius,  although  in  construction  tlte  tun 
straight  from  shaft  to  shaft.  The  shafts  vary  in  dej 
^eti  and  the  greatest  distance  between  any  two  of  tl 

The  cost  of  the  tunnel  varies  with  ita  width?  Beii 
it  must  affonl  room  for  the  passage  of  loaded  boats  i 
directions,  and,  for  the  same  reason,  the  resistances 
are  directly  dependent  on  the  width  of  water-way, 
largely  increased. 

The  dimensions  given  allow  0  feet  for  ^ard-timl 
l)etwecn  passing  boats,  and  the  resistances  will  be 
greater  than  on  the  lO-foot  caunl. 

The  rock  through  which  the  excavation  will  be  i 
sandstone,  of  variable  quality,  from  a  sandstone  Bhal 
character  of  rock.  Lying  below  the  summit  crossed  s 
to  1,300  feet,  it  is  reasonable  to  suppose  thnt  a  large  ] 
will  be  sufficiently  firm  and  solid  to  stand  without  a  tin 
however,  included  iu  the  estimate  the  cost  of  arvhi 
whole  length  of  the  tunnel. 
The  eost,  as  estimated,  of  this  line  from  the  moui 

Fork  llun  to  the  Greenbrier  is , 

And  by  the  high-level  route . , , 

Ditterence  again.st  the  low  level 

I>efi>re  comparing  these  two  routes  as  to  the  tela 


BEPOBT  OF  THE  CHIEF  OF  ENGINEEBS.         639 

The  actual  excess  in  length  of  the  high-level  route  is  about  three  and 
one-half  miles;  the  whole  amount  of  lockage  is  432  feet.  This  being 
equated  by  the  rule  deduced  from  observations  on  the  Erie,  is  equal  to 
thirty-seven  miles  of  level  canal,  makiug  the  equivalent  difference  in 
leng^  equal  to  forty  and  one-half  miles  of  level  canal. 

The  cost  of  transportiition  on  canals  of  these  dimensions  is  stated  by 
McAlpine,  in  his  report  of  1854,  to  be  four  mills  per  ton  per  mile.  The 
officers  of  the  Erie  have  found  it  to  vary  from  2.16  to  2.25  mills  per  ton 
per  mile  up  to  1866,  and  in  1868  to  have  reached  4.6  mills.  I  make  the 
cost  on  present  work,  reduced  to  a  level,  2.3  mills.  Applying  then  this 
price  we  have  9,720,000  tons  by  40 J  mills  by  2^^  mills =$905,418. 

Which,  at  7  percent,  is  the  interest  on $12, 934, 542 

We  have  seen  the  excess  of  cost  of  the  low  level  over  the 
higher  route  to  be 7, 677, 193 

But  this  result  shows  that  the  actual  saving  in  cost  of 
transportation  by  the  lower  line  represents  a  capital  of. .      5, 257, 349 


On  the  flat  ground  adjacent  to  the  river  it  is  proposed  to  construct  a 
basin,  in  which  cargoes  can  be  transferred  from  the  large  barges  navi- 
gating the  rivers  to  those  proper  for  use  in  the  canal. 

WATEE-SUPPLY. 

We  have  assumed  a  trade  of  180  boats  per  day,  but  it  will  be  prudent 
to  provide  a  supply  of  water  for  200.  Allowing  them  one  and  one-half 
locks  full  of  water  to  each  boat  passing  the  summit  level,  we  will  require 
three  hundred  locks  full  of  water  i)er  day  for  a  maximum  trade.  The 
greatest  lift  between  Greenbrier  and  Covington,  the  portion  of  the  line 
to  be  supplied  from  the  summit  level,  is  14  feet,  and  the  locks  being  120 
feet  by  20,  we  have  300  locks  by  120  by  20  by  14,  equal  to  cubic  feet, 
per  day,  10,080,000. 

Evaporation  on  21.9  miles,  (the  tunnel  being  excluded,)  ^ 

inch  per  mile  per  day,  cubic  feet 225, 264 

Filtration,  cubic  feet 5, 240, 400 

Waste  at  structures,  cubic  feet. 43, 200 

li^akage  at  lock  gates,  cubic  feet 1, 728, 000 

Total 17,316,864 

The  minimum  flow  of  the  Greenbrier,  as  gauged  by  Cap- 
tain McNeil,  was  97  feet  per  second,  or  per  day 8, 380, 800 

Leaving  to  be  supplied  from  other  sources 8, 936, 064 

Suppose  the  flow  of  the  Greenbrier  to  continue  at  its 
minimum  for  an  average  period  of  120  days,  the  total 

quantity  to  be  furnished  would  be,  cubic  feet 1, 072, 327, 680 

The  reservoir  surveyed  by  Mr.  Lorraine  will  contain 
4,806,000,000  cubic  feet,  and  the  observed  discharge  of 
the  stream  (which  has  been  gauged)  for  a  year  of  much 

less  than  the  average  rain-fall  is 5, 484, 229, 000 

Diminish  this  by  the  evaporation  of  ^  of  an  inch  per 
day  for  one  year  from  the  surface  of  the  reservoir 899, 405, 100 

And  we  have  available  for  the  canal 4, 584, 823, 900 

Or  a  surpl  us  of 3, 512, 496, 220 
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As  fears  have  beeu  expressed  by  some  persons  not  familiar  vith  li* 
subject,  that  a  reservoir  supplied  chiefly  from  rain-fall  might  fiwl  to  fare 
ish  the  anticipated  supply,  it  is  well  to  observe  that  the  valley  of  iLe 
Greenbrier  Kiver  is  extremely  favorable  for  the  construction  of  reaer- 
voirs,  with  which  it  might  be  filled  throughout  it«  length  of  sixty  milii>; 
in  which  any  desired  amount  of  water  from  the  spring  and  winter  floods 
might  be  stored  up  for  use  in  time  of  drought. 

At  the  mouth  of  Howard's  Creek  the  caual,  having  passed  the  All^ 
ghany  summit,  is  terminated.  The  means  of  its  ultimate  connwtkm 
with  the  Ohio  is  next  to  be  considered.  The  valley  of  the  Greenbrier 
River  is  narrow,  limited  on  one  or  both  sides  by  steei>  bluffs  or  clilk 
The  flat  land  is  small  iu  quantity,  and  in  no  place  continues  for  any ft»Ji 
siderable  distance. 

The  improvement  recommended  by  Mr.  Gill,  partly  caual  and  paitiv 
slackwater,  would  be  the  more  economical  for  a  work  of  the  dimenaoc" 
proposed  by  him,  but  the  larger  canal  now  under  consideration  vooW 
not  find  room  in  many  idaces  along  the  river  bluffs  without  too  serioai 
a  reduction  of  the  water-way  of  the  river  itself.     I  therefore  recommeii«i 
a  continuous  slackwater,  (broken  at  two  points  only  by  short  sectiots 
of  canal,)  which  w'ould  be  extended  to  the  mouth  of  the  river  by  nio^ 
teen  dams  of  heights  varying  from  10  to  35  feet.      At  Aldersous.  and 
again  a  short  distance  below  th(i  falls  of  Greenbrier,  short  canals  of 
large  dimensions  are  introduced  to  avoid  very  expensive  locations  for 
dams,  which  would  otherwise  be  required.    The  length  of  the  river  U 
49.086  miles,  and  the  total  fall  31G  feet.    New  Kiver  is,  particularly  init^ 
lower  portions,  of  adiflerent  character,  the  banks  being  composed  nlmo^t 
entirely  of  boulders,  among  or  over  which  the  coiistruction  of  a  canal 
presents  formidable  difficulties.    Tliese,  however,  are  not  in  the  way  of 
a  slackwater  improvement,  as  is  now  recommended.     The  river  and  its 
valley  are  remarkably  favorable  for  a  work  of  this  character,  except  it 
one  single  particular,  and  that  is  the  dilliculty  (on  a  hurried  reconnaiv 
sance)  of  determining  rock  sites  for  dams.    The  river  is  in  many  place< 
filled  with  boulders  of  every  size,  sometimes  immensely  large,  and  iti< 
not  possible,  generally,  to  estimate  their  depths.     At   such  points  the 
cost  of  foundations  cannot  be  determined  in  advance.     I  have  therefort 
deemed  it  necessary  to  locate  dams  at  those  places  only  where  the  letlge- 
rock  can  be  discovered.    In  consequence,  some  of  them  are  higher  tJian 
I  could  have  wished,  and  the  estimate  proportionately  greater.    Itl-J 
probable  that  better  sites  will  be  found  by  a  more  detailed  survey,  aiwl 
that  the  cost  will  thereby  be  reduced.     Indeed,  I  exi>ect  a  thorou^fc 
survey  greatly  to  diminisli  the  estimate.    It  was  not  imssible,  in  tbe 
time  and  with  the  force  at  my  disposal,  to  undertake  an  examiiiatiou 
in  detail  of  the  pools  and  shoals,  with  a  view  to  make  a  final  location. 
A  height  was  therefore  taken  for  each  dam  suflicient  to  raise  the  water 
7  feet  at  the  foot  of  the  one  next  above,  without  regard  to  its  present 
depth. 

The  lengili  of  New  Uiver  from  the  mouth  of  (ireenhrier  is  GIMM)  niile>: 
the  fall  in  this  distance,  75G  feet. 

The  upi)er  portion  of  the  Kanawha  from  the  mouth  of  Gauley  Kivn 
to  the  foot  of  Lyken's  Shoals  requires  the  same  kind  of  improVeiueut 
as  the  Greenbrier  and  New  Kivers ;  the  fall  being  too  gi"eat  for  any 
open  navigation,  its  cost  is  included  w  ith  those  rivers. 

The  whole  number  of  dams  re(iuiied  is  55.  varying  from  12  to  41  fi*t*t 
in  height,  and  in  length  from  L*(H)  to  (;<H>  feet! 

They  are  to  be  constructed  of  heavy  rubble  masonry,  laidiu  hydraulic 
cement,  and  covered  on  top  with  iiml)er  and  plank. 
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DIMENSIOXS  AND  PLAN  OF  SLACK- WATER. 

The  locks  are  designed  to  be  200  feet  in  length  between  the  gates,  and 
40  feet  in  width  at  the  lower  water-line,  with  7  feet  depth  of  water. 
These  dimensions  will  admit  a  barge  of  700  tons',  or  two  canal  boats  for 
the  enlarged  canal.  The  locks  as  well  as  the  dams  are  to  be  constructed 
of  heavy  masonry,  with  guard  walls  from  10  to  20  feet  above  the  coping 
of  the  dams,  the  head  walls  and  upper  gates  of  the  locks  being  carried 
up  to  the  same  height  as  a  prot^tion  during  floods. 

On  the  Greenbrier  the  maximum  freshet-rise  is  about  20  feet.  It 
varies  on  diflferent  portions  of  New  River,  rarely  exceeding  8  feet  at 
Richman's  Falls;  30  to  35  feet  from  Stretcher's  Neck  to  Bowyer's,  or, 
l>erhaps,  to  Miller's  Ferry,  and  for  a  few  miles  below  the  latter  point 
from  40  to  50  feet.  At  the  Blue  Hole,  where  the  river,  having  fallen  62 
feet  among  precipitous  cliffs  in  the  preceding  two  miles,  turns  at  a  right 
angle  and  meets  a  lighter  grade,  the  engineers  of  the  Chesapeake  and 
Ohio  Railroad  have  found  unmistakable  signs  of  high  water,  GO  feet 
above  the  ordinary  surface.  At  these  points  the  locks  will  be,  of  course, 
submerged,  but  their  construction  will  be  such  as  to  preserve  them  from 
injur3\ 

The  lock-gates  will  be  made  of  iron  frame,  and  covered  with  plank, 
and  furnished  with  suitable  gearing  for  maneuvering  them.  By  reason 
of  the  necessary  height  of  the  upper  gates,  they  will  rest  on  breast  walls, 
and  the  influx-valves  will  be  placed  in  culverts  communicating  directly 
with  the  i>ool.    The  eflflux-valves  will  be  placed  in  the  lower  gates. 

The  large  locks  on  the  slack-wat^r  will  transmit  the  daily  tonnage 
estimated  for  the  canal  in  120  lockages,  requiring  for  a  maximum  lift  of 
15.5  feet,  (on  the  Greenbrier,)  with  25  per  cent,  added 
for  waste,  120  by  200  by  40  by  15.5  by  1.25,  cubic 

feet f        18, 600, 000 

Which  being  supposed  necessary  for  120  days,  the  re- 
quired supply  will  be,  cubic  feet 2, 232, 000, 000 

But  Anthony's  Creek  reservoir  will  furnish,  beyond  the 

quantity  needed  for  the  canal,  cubic  feet 3, 512, 496, 220 

Showing  a  surplus  to  meet  contingencies  of,  cubic  feet. .  1, 280, 496, 220 

During  the  last  summer  and  early  fall  the  Greenbrier  was  very  low,, 
said  to  be  lower,  indeed,  than  ever  before  observed  by  i)ersons  living  at 
Greenbrier  Bridge,  but  \vas  swollen  by  rains  before  an.  opportunity 
offered  to  gauge  it.  I  rely,  therefore,  for  the  low-water  flow  at  the 
bridge  upon  Captain  McNeil,  who  found  it,  as  stated  above,  97  feet  per 
second,  at  the  mouth  of  Howard's  Creek,  just  below  Greenbrier  Bridge. 
A  gauge  made  by  myself,  some  16  miles  lower  down,  gave  1,000  feet  per 
second.  The  river  had  been  much  higher,  but  had  fallen  to  ^vithin  8  to 
10  inches  of  its  lowest  period  at  the  point  where  the  gauge  was  made, 
and  was  very  slowly  falling.  Any  calculation  of  the  relative  dischiuge 
at  its  lowest  stage,  based  only  upon  the  relative  section  and  perimeter, 
must,  in  my  judgment,  be  speculative  when  applied  to  a  river  formed, 
like  the  Greenbrier,  of  alternate  pools  and  rapids.  The  application  of 
the  formula  gives  as  the  low- water  discharge  at  the  point  603  feet  per 
second,  which  must  be  far  in  excess  of  the  truth.  Not  many  streams 
empty  into  the  river  between  Howard's  Creek  and  this  point,  but  I  am 
of  opinion  that  considerable  quantities  of  water  are  furnished  from  the 
limestone  beds  which  ara  here  underlaid  at  a  slight  depth  by  the  sand- 
stone. The  discharge  of  New  River,  when  said  to  be  at  a  low  stage, 
though  not  its  lowest,  was  found  to  be  2,000  feet  per  second* 
41  £ 
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Besides  tlie  Gauley,  several  streams  of  considerable  importance  empty 
into  the  New  River  below  the  [dace  where  the  gaii^e  was  made,  yet  the 
ordinary  low-water  of  the  Kanawha,  which  anit-es  the  discharge  of  New 
Kiver  with  that  of  the  Gauley,  is  but  1,300  feet  per  second,  and  has 
been  as  low  as  1,100  feet  at  Buffalo  Shoals,  thirty-five  miles  below 
Charleston.  If,  therefore,  the  water  of  New  liiver  sinks,  as  has  been 
supposed,  it  does  not  come  out  at  the  Salines  or  any  other  point  of  the 
iipper  Kanawha,  but  the  fact  is,  as  before  stated,  that  the  nnnimumflow 
of  a  stream  of  these  varying  characteristics  cannot  be  directly  deduced 
Ifom  the  observation  made  at  liny  other  stage. 

From  Lykeu's  Shoals  to  the  Oliio,  at  Point  Pleasant^  the  distance  is 
85.1  njiles,  and  the  average  fall  about  .873  foot  per  mile,  and  as  with 
this  fall  an  oi>en  navigation  is  practicable  it  is  also  highly  desirable. 

Among  the  plans  proposed,  that  of  sluice  dams,  by  Mr.  Fisk,  is  the 
most  simple  of  application  and  certain  in  its  results.  His  theory  is  to 
grade  the  river  by  means  of  dams  at  the  shoals,  to  be  spaced  about  one- 
quarter  of  a  mile,  continuing  sluices  of  uniform  dimensions,  (I  would  fix 
them  at  100  by  7  feet,)  and  with  but  6  inches  fall  at  each  dam,  thus 
lengthening  the  steep  grade  of  the  shoal,  and  lightening  it  by  extend- 
ing the  fall  over  more  distance.  The  resistance  to  a  tow  of  loaded  boats 
parsing  these  sluices  up  strt^am  will  be  greater  than  has  been  supposed, 
(for  the  tow  will  completely  fill  the  sluice,)  and  will  require  some  modifi- 
cations of  the  present  method  of  towing. 

The  low- water  fiow  of  the  Kanawha,  being  but  1,100  to  1,300  feet  per 
second,  is  not  sufficient  to  fill  such  a  sluice,  but  will  require  from  800  to 
1,(HM)  fe(»t  more.  To  obtain  this  we  must  have  recourse  to  a  reservoir, 
and  I  therefore  include  in  the  estimate  the  cost  of  one  surveyed  by  Mr. 
Ellet  for  this  ])urpose,  described  by  him  as  Meadow  Reservoir.  His  ^ 
timate,  as  revised,  amounts  to  8529,080,  but  as  one  with  a  tenth  of  its 
capacity  will  be  sufficient,  I  have  i)laced  it  at  $250,000.  To  this  is  added 
the  estimate  for  dams,  &c.,  by  Mr.  Byers,  increased  by  80  per  cent..,  to 
allow  of  more  permam^nt  constructions  than  those  proposed  by  him,  as 
well  as  a  greater  deptii  of  water,  $723,000,  making  a  total  of  $073,900. 

The  mean  velocity  of  current  in  the  sluices  will  be  3  feet  per  seoond, 
or  about  two  miles  per  hour,  which  will  be  encountered  for  a  short  dis- 
taiice  only,  and  the  wide  pools  between  the  dams  will  offer  every  facility 
for  the  passage  of  boats  moviug  in  opposite  directions.  In  case  the 
system  of  towing  cannot  be  changed  to  occupy  less  width  than  is  now 
usual,  (I  see  no  reason  why  it  should  not  be,)  then  recourse  must  be  had 
to  locks  and  dams,  for  which  the  conditions  are  peculiarly  favorable  if 
any  obstructed  navigation  can  be  tolerated.  An  approximate  estimate 
shows  the  cost  of  such  an  improvement  to  be  about  $1,000,000. 

TIME  OF  COMPLETION. 

A  mntcrial  question  is  the  time  which  will  be  require'd  for  the  comple- 
tion of  this  work.  Provided^funds  are  supplied  to  keep  pace  with  their 
economical  expenditure,  the  opening  of  the  lino  will  be  governed  by  the 
time  necessary  tb  complete  the  long  or  Lorraine  tunnel.  If  we  suppose 
a  progress  of  30  feet  per  month  to  be  made  in  each  shaft,  and  100  feet 
per  month  in  each  heading,  (and  double  this  has  been  made  in  the  Mont 
penis  Tunnel,)  then  the  longest  time  will  be  consumed  in  the  west  bead- 
ing of  shaft  No.  4,  an<l  the  east  heading  of  shaft  No.  5,  which  will  re- 
quire Ave  years  and  two  months  from  the  date  of  commencement.  Iten 
months  may  be  consumed  iu  preparation  and  in  trimming  up  after  the 
opening  is  made  through  j  we  may  therefore  safely  say  that  the  work 
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can  be  completed  in  six  years  from  tbe  time  it  is  pnt  into  the  bands  of 
a  cora|>etent  contractor. 

As  these  shafts  will  be  the  deepest  on  the  line  of  tunnel,  (the  portion 
between  them  lies  under  the  summits  of  Kate  Mountain,)  I  will  not  ven- 
ture to  predict  what  character  of  rock  will  be  encountered.  If  it  should 
be.  slate  or  shaly  sandstone,  much  more  rapid  progress  can  be  made. 
If  compact  sandstone  or  limestone,  even  then  the  rate  of  100  feet  per 
month  ought  to  be  attained. 

Much  water  will  probably  be#met  witl^,  and  will  require  the  use  of  the 
most  improved  pumping  machinery.  The  great  quantity  of  material  to 
be  removed — about  one  ton  in  every  four  minutes — will  be  facilitated  by 
the  large  area  of  tunnel,  but  will  require  skillful  management,  and  the 
best  mechanical  helps. 

CHESAPEAKE   AND  OHIO   RAILROAD. 

From  the  month  of  Howard's  Creek  to  the  mouth  of  Scary,  about  six- 
teen miles  below  Charleston,  the  Chesapeake  and  Ohio  Railroad  follows 
the  valleys  of  the  Greenbrier,  New,  and  Kanawha  Kivers. 

The  location  made  for  the  Covington  and  Ohio  road,  of  which  this  is 
the  successor,  took  into  view  the  construction  of  the  water-line,  and 
was  placed  at  an  elevation  above  the  reach  of  floods  as  increased  by  tlie 
dams  to  be  erected,  and  high  enough  to  permit  the  passage  of  boats 
l>eneath  its  bridges.  The  location  by  the  present  company,  however,  is 
but  a  few  feet  above  the  maximum  fresliet-height  of  the  river  in  its  un- 
improved condition,  and  will  be  flooded  in  high  water  if  this  project  is 
carried  out.  But  little  work,  however,  has  yet  been  done  on  it  which 
would  not  be  available  for  a  location  high  enough  to  be  out  of  the  way 
of  the  water-line ;  but  it  is  understood  that  the  entire  road  will  be 
placed  under  contract  in  the  spring,  and  it  becomes,  therefore,  of  great 
importance  that  the  question  of  the  construction  of  the  water-line  be 
determined  at  an  early  day,  and  an  arrangement  entered  into  with  the 
railroad  company  for  tie  necessary  changes  in  its  location.  Negotia- 
tion^ have  been  opened,  and  propositions  made,  by  the  James  Kiver 
and  Kanawha  Company,  with  a  view  to  arrange  the  terms  upon  which 
the  alterations  would  be  made  by  the  railroad,  but  so  far,  I  am  advised, 
without  definite  results. 

MODE  OP  TRANSPORTATION. 

Tlirough-freights  will  be  transported  by  barges,  towed  b^'  steam,  from 
the  mouth  of  the  Kanawha  to  Greenbrier  Bridge,  and  thence  by  canal- 
boats  to  Richmond,  moved^  I  would  say,  by  horse-power,  were  1  not 
satisfied  that  steam  will  be  introduced  as  the  motor  on  large  canals  be- 
fore this  work  can  be  constructed. 

For  some  dasses  of  freights  it  may  be  more  economical  to  use  barges 
small  enough  to  go  through  on  the  canal,  two  of  which  can  pass  the 
river-locks  at  once,  and  thus  avoid  the  necessity  of  breaking  bulk.  But 
I  apprehend  that  for  grain,  which  will  probably  form  the  greater  i)art 
of  the  freight,  the  larger  barges  will  be  used,  and  the  cargoes  trans- 
ferred at  Greenbrier  Bridge.  With  proper  elevators  the  cost  of  trans- 
fer need  not  exceed  1  cent  per  bushel. 

In  the  present  uncertain  and  embarrassed  condition  of  the  Ohio  and 
Kanawha  navigation,  heavy  freights  are  carried  for  about  1.8  mills  per 
ton  per  mile.  It  is  not,  then,  too  much  to  assume  that  by  a  systematic 
organization,  and  the  use  of  larger  boats,  the  cost  may  be  reduced  to  1\ 
mUls.    We  will,  however,  put  it  at  2  miUs. 
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I  estimate  the  cost  on  the  Oreenbrier  and  New  Bivera  at  3  mills  per 
ton  i)er  mile,  and  on  the  canal  at  3.6  mills,  making  an  average  of  about 
3.16  mills  per  ton  per  mile,  or  $1  52^  for  the  whole  distaaoe  from  the 
Ohio  to  Eichmond. 

The  entire  cost  of  the  improvement  will  be  about $48, 000, 000 

Six  per  cent,  on  which  is 2,880,000 

Annual  cost  for  maintenance 387, 200 

Total ' 3,267,200 


With  a  trade  of  5,000,000  tons  per  annum  a  charge  of  65.3  cents  per 
ton  on  the  through-route  will  pay  these  expenses,  at  the  rate  of  1.34 
mills  per  ton  per  mile,  making  total  costj  with  tolls,  but  without  profits 
to  caniers,  4.5  mills  per  ton  per  mile. 

The  average  charges,  for  ten  years,  from  Chicago  to  New  York,  have 
been,  by  the  water-lines,  $7  66^  per  ton,  and  by  Central  Eailroad, 
$14  31.  From  St.  Louis,  flour  has  been  carried  to  New  York,  by  rail,  for 
$13  per  ton,  and  by  way  of  New  Orleans  for  $11  50. 

The  actual  cost  of  transportation  per  ton  per  mile  by  the  Virginia 
water-line  would  be  as  follows : 

From  St.  Louis  to  mouth  of  Kanawha,  903  miles,  0.3  cent $2  71 

Mouth  of  Kanawha  to  Hichmond,  480  miles,  at  0.316  cent 1  52 

Bichmond  to  Hampton  Koads,  100  miles,  at  0.25  cent 25 

Two  transhipments 40 

Cost  from  St.  Louis  to  New  York,  without  tolls  on  canal  or  profits 
to  carriers 4  88 


From  Dubuque,  Iowa,  one  of  the  points  on  the  Mississippi  nearest  to 
Chicago,  to  New  York,  by  rail,  is  1,145  miles.  One  ton  of  freight  moved 
over  this  distance,  at  0.12  cent  per  mile,  would  cost  $13  74. 

From  Dubuque  to  New  York,  by  rail  to  Chicago,  and  thence  by  the 
northern  water-lines,  cost  as  follows : 

Dubuque  to  Chicago,  by  rail,  188  miles,  at  0.12  cent $2  25.6 

Chicago  to  Buffalo,  by  the  lakes,  1,042  miles,  at  0.2  cent 2  08.4 

Buffalo  to  West  Troy,  by  Erie  Canal,  350  miles,  at  0.4  cent. . .     1  40 
West  Troy  to  New  York,  by  Hudson  Eiver,  151  miles,  at  0.25 

cent 38 

Three  transhipments 50 

Total 6  62 

.  From  Dubuque  to  Hampton  Eoads,  by  Virginia  water-line,  will  cost : 

Dubuque  to  month  of  Kanawha,  by  river,  1,367  miles,  at  0.3  cent.  $4  10 

Mouth  of  Kanawha  to  Richmond,  480  miles,  at  0.316  cent 1  52 

Richniond  to  Hampton  Koads,  100  miles,  at  0.25  cent 25 

Two  transshipments 40 

Total 6  27 


Showing  a  difference  from  Dubuque  of  29  cents  per  ton  by  the  Vir- 
ginia wat^r-lines  over  that  by  the  lakes,  although  the  difference  of  dis- 
tance against  it  is  two  hundred  and  forty-one  miles.     Of  all  points  on 
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the  Mississippi,  Dabuque  is  one  of  the  most  favorable  to  the  northern 
lakes  iu  this  comparison.  ^ 

The  Virginia  route  is  open  several  months  during  which  the  northern 
lines  are  closed  by  ice,  and  is  free  from  the  dangers  which  affect  that 
navigation  during  the  busiest  months  of  the  grain  movement. 

In  addition  to  through-freights  from  the  West  to  the  seaboard,  the 
tra<le  of  the  Virginia  line  will  be  increased  by  local  developments. 

The  coal  deposits  of  the  Kanawha  have  been  worked  with  marked 
success,  though  to  a  comparatively  limited  extent.  Bitutuinous  cannel 
and  splint  coals  are  found  in  abundance,  and  are  miued  with  very  little 
cost. 

The  iron  ores  of  East  Virginia,  lying  near  the  line  of  the  canal,  cover 
large  tracts  of  country.  They  are  of  excellent  quality,  and  will  be  exten- 
sively developed  by  cheap  coal  from  the  Kanawha. 

Three-fourths  of  the  salt-works  formerly  so  productive  are  now,  I  am 
informed,  "  dead-rented  ^»  to  proprietors  of  other  works  on  the  Ohio,  to 
prevent  their  competition.  They  are  capable  of  any  required  develop- 
ment. 

The  general  argument  for  the  construction  of  this  work  is  to  be  found 
in  the  necessity  for  more  lines  of  transportation,  and  for  cheaper  rates 
from  the  northwest  to  the  Atlantic,  as  set  forth  in  the  memorials  to 
Congress  of  the  States  of  Virginia  and  Iowa. 

Time  has  not  permitted  me  to  present  from  original  sources  such  sta- 
tistics of  western  production  and  transportation  as  would  have  been 
desirable. 

The  surplus  products  of  the  Northwest  exceed  twenty-five  millions 
tons,  of  which  from  five  to  six  millions  come  to  the  Atlantic  States  over 
our  tour  trunk  lines  of  railway  and  the  Erie  Canal. 

The  total  wheat  and  corn  crop  of  1868  was  nearly  1,000,000,000  bush- 
els; of  which  there  were  received  at  the  lake  ports,  84,000,000  bushels; 
shipped  to  New  York  by  water,  53,000,000 ;  by  rail,  14,000,000 ;  and 
exported  30,000,000  bushels.  In  1809  the  receipts  at  lake  port^  were 
113,000,000  bushels;  at  New  York,  62,000,000  bushels;  and  the  exports 
for  the  year  ending  June  30,  1869,  35,000,000  bushels. ' 

Under  the  stimulus  of  high  prices  for  farm  products  since  the  war 
large  quantities  of  grain  have  been  sent  forward  at  rates  for  transporta- 
tion wiiich  they  cannot  hereafter  pay.  During  the  season  of  1870  the 
reduction  of  tolls  and  freights  on  the  Erie  Canal  made  up,  to  some  extent, 
for  the  fall  in  prices,  and  considerable  quantities  were  sent,  by  way  of 
the  St.  Lawrence,  through  Canada. 

The  growth  of  the  West  constantly  keeps  ahea<1  of  the  progress  of  the  railroads,  and 
the  result  is,  the  transportation  companies  absolutely  control  the  rate  of  freight.  The 
present  railroad  lines  having  as  much  freight  sw  they  can  carry,  there  is  no  motive  for 
competition  between  them,  but  rather  for  collusion  to  secure  the  highest  possible 
rates. 

So  heavy  are  the  transportation  tcixes  now  laid  on  this- trade  (that  of  the  Ohio  and 
the  Northwest)  that,  at  the  present  time,  (April,  1870,)  breadstnlis  and  produce  to  the 
value  of  huu<lreds  of  millions  is  perishiuj^  in  the  West,  for  the  reason  that  it  would 
cost  more  to  move  it  to  the  seaboard  than  it  would  bring  when  it  reached  there.  This 
fact  and  the  consequent  discouragement  of  production  is  a  cause  of  serious  alarm,  when 
we  consider  that  it  is  on  a  western  produce  that  we'  must,  in  a  great  measure,  depend 
to  make  up  the  balance  of  our  foreign  trade.  Without  cheaper  trans|>ortation,  however, 
we  cannot  compete  with  Kussia  and  other  grain-pro<lncing  countries  in  foreign  markets; 
but  with  free  navigation  from  the  Mississippi,  via  the  Wisconsin  and  Fox  Kivers,  the 
lakes,  and  the  Erie  Canal,  to  the  seaboard  at  this  point,  the  agricultural  resources  of  the 
country  would  be  more  fully  and  properly  developed,  the  volume  of  our  export  trade 
largely  increased,  and  prosperity  of  our  State  permanently  a-ssuiod. — HunVa  Merchauts* 

Maffazinej  Aprils  1870. 

__ . . t 1 

*  Paid  to  remain  idle.  « 
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But  I  apprehend  that  this  portion  of  the  argument  will  be  admitted 
by  all : 

1.  That  the  depression  of  business  is  greatly  affected  by  the  high 
cost  of  food. 

2.  That  cheaper  transportation  will  give  cheaper  food  at  the  East 

3.  That  western  agriculture  will  be  stimulated  to  increased  produc- 
tion. 

4.  That  the  quantity  and  value  of  our  exi)orts  will  also  be  increased. 
To  those  who  have-  investigated  the  subject  the  great  economy  of 

water  transportation  is  well  known,  and  it  is  generally  conceded  by  the 
mercantile  community.  , 

We  have  but  one  canal  connecting  the  Mrestem  waters  with  the  At- 
lantic— the  Erie.  Of  its  importance,  notwithstanding  the  rapid  growth 
of  the  railroad  system  of  the  State,  as  a  source  of  wealth  and  an  element 
of  commercial  prosperity,  we  can  best  judge  from  the  tonnage  statistics 
of  the  State  engineer's  report,  which  show  that,  during  the  seven  mouths 
of  navigation  in  1869,  the  canals  moved  moi*e  freight  than  were  carried 
by  all  the  railroads  of  the  State  during  the  year. 

The  Erie  Canal  proper  has  cost  in  constniction,  improvement,  rexmirs, 
and  management,  with  interest  on  all  expenditures,  $140,430,953,  and 
has  paid  in  tolls,  with  interest  on  all  sums  received,  $181,828,603,  or  a 
net  prolit,  over  principal  and  interest,  of  $41,397,650. 

Notwithstanding  the  high  rate  of  tolls  which  produced  this  enormous 
profit,  the  charges  for  transportation  by  canal  have  generally  been 
about  half  as  much  as  by  rail.  Although  at  times  the  railroad  rates 
have  been  reduced  to  the  same  as  the  canal,  they  have  then  been  less 
than  cost,  and  required  the  imposition  of  excessive  charges  on  local 
trade  to  make  up  the  loss. 

For  the  year  1807,  canal  charges,  on  the  round  trip  from  Buffalo  to 
Albany,  were  averaged  at  1  cent  per  ton  per  mile,  44  per  cent,  of  which 
was  toll. 

The  average  receipts  per  ton  per  mile  during  the  years  1865, 1866, 
and  1867  were,  on  New  York  State  canals,  1  cent ;  New  York  Central 
Railroad,  2.92  cents ;  Erie  liailroad,  2.42  cents. 

The  policy  of  low  tolls  on  her  canals  has  been  inaugurated  by  the 
State  of  New  York  with  the  view  to  retain  and  increase  the  immense 
trade  brought  by  them  to  her  emporium.  The  profits  of  transporting, 
handling,  selling,  and  shipping  will  advance  her  prosperity  far  more 
than  the  receipts  for  tolls.  Another  enlargement  of  the  Erie  Canal  is 
urged,  at  a  cost  of  $10,000,000,  for  the  purpose  of  reducing  cost  of  trans- 
portation from  2.16  to  1.7  mills  per  ton  per  mile. 

The  Pennsylvania  canals,  so  long  a  burden  and  expense  to  that  State, 
though  of  small  dimensions  and  unfitted  for  the  most  economical  trans- 
portation, having  passed  into  the  hands  of  the  Pennsylvania  Central 
Eailroad  Company,  under  the  skillful  management  which  has  accom- 
plished such  gi*eat  results  for  the  railway,  are  being  brought  into  con- 
dition to  facilitate  and  cheapen  transportation  on  their  lines. 

Hon.  William  I.  McAlpine,  one  of  our  most  eminent  engineers,  in  an 
address  delivered  by  him  in  1868,  states  the  case  with  so  much  force 
and  with  such  authority  that  I  introduce  here  his  remarks  : 

The  Erie  Caual  now  conveys  one-fourth  of  the  whole  of  the  exp<>rt«  of  that  vast 
interior  region  which  I  have  already  described,  and  as  much  of  it  during  its  six 
months  of  uninterrupted  navigation  as  all  of  the  trunk  railways  together  during  the 
same  term. 

Everjr'  canal-boat  which  conies  to  this  city  with  an  average  cargo  is  more  than  the 
average  of  the  New  York  Central  Kailroad  trains.     In  the  busy  canal-  season,  more 
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than  one  liunditMl  and  fifty  such  boats  come  daily  to  tide-wat<ir,  and  the  New  York 
Central  Railroad  traffic  never  reaches  thirty  trains  per  dny. 

Such  a  canal  traffic  would  make  more  than  twenty  miles  of  railroad  cars,  aiH^  there 
is  neither  room  nor  convenience  for  discharf^ingf  one-fourth  of  that  number.  The  slow 
plodding  canal-boat  attracts  no  attention,  while  the  bustle,  noise,  and  wliirl  of  a  freight 
train  creates  a  sensation  in  every  village  through  which  it  passes  The  locks  ou  the 
canals  act  as  regulators  of  the  boats,  which  are  separated  Just  the  distauce  which  they 
would  move  during  one  lockage,  and  hence  the  canal  bnsmess  proceeds  methodically, 
and  gives  no  idea  of  its  great  volume.  Nor  is  this  appreciated  until  some  stoppage 
■  occurs,  and  then  a  delav  of  twenty-four  hours  will  accumulate  hundreds  of  boat.s, 
enough  t4>  hll  the  Central  track-half  way  from  here  to  Utiea. 

One  of  the  commissioners  told  me  to-day  that  a  break  at  Schenectady,  which 
requircMl  six  days  to  repair,  filled  the  canal  to  Utica  on  one  side,  and  to  the  Hudson  on 
the  other. 

Mr.  Dnillard  told  me  last  fall  that  the  freight  which  has  frozen  up  on  tlie  canal 
would,  (with  their  other  business,)  occupy  all  the  power  of  the  Central  six  months  to 
transport  it  to  the  Hudson.  Six  days  more  of  canal  navigation  would  have  brought 
every  ]>ound  of  this  freight  to  tide-water. 

Imagine,  if  you  can,  what  would  be  the  effect  of  a  catastrophe  that  should  stop  the 
navigation  of  the  canals  for  one  season.  All  of  the  New  York  roads  could  not  trans- 
]>ort  one-tenthj  and  all  of  the  roads  to  the  seaboard  j>u(  together,  not  one-fifth  of  it.  Half 
the  merchants  of  New  York  connected  directly  or  indirectly'  with  this  canal  traffic 
would  be  bankrupted,  and  their  rivals  in  Portland,  Boston,  Philadelphia,  and  Bal- 
timore, wonld  be  correspondingly  profited. 

It  is  evident  that  all  the  channels  of  trade  in  operation  between  the  Atlantic  and 
the  West,  as  now  managed,  are  inadequate  to  acconunodate  or  perform  it  at  a  cost 
which,  in  time  of  low  prices,  will  allow  the  agricultural  products  of  the  West  to  bo 
transported. 

In  a  broad  view  of  the  subject,  there  is  no  antagonism  between  the  interests  of  the 
canals  and  railways  of  this  State.  They  have  each  their  appropriate  functions  to  per- 
tbrm,  and  while  accomplishing  these,  each  of  them  is  adding  to  the  business  of  the 
other.     . 

A  prominent  cause  for  the  transfer  of  much  of  the  legitimate  .business  of  the  canals 
to  the  railways  [of  our  State  arises  from  the  fact  that  the  former  is  under  individual 
management,  and  th6  latter  is  controlled  by  politicians.  As  the  manager  of  several 
western  railways,  where  the  direction  and  route  of  a  large  transport  was  controlled,  I 
can  safely  say  that  I  was  never  for  a  week  without  the  presence  or  a  solicitor  of  freights 
from  one  or  more  of  the  New  York  railways,  and  in  ten  years  of  such  m!tive  manage- 
ment I  never  once  had  an  applicant  to  direct  our  freights  over  the  Erie  Canal.  All 
that  took  that  direction  (and  it  was  no  inconsiderable  amount)  was  from  the  sheer 
force  or  iufiuence  of  its  own  merit. 

The  reports  of  the  railroad  companies  do  not  furnish  the  means  of 
determining  the  cost  to  them  of  transportation.  Tlie  most  favorable 
statements  represent  it  to  be  1.2  cent  per  ton.  Coal  in  large  quantities 
can  be  carried  at  less  cost. 

It  has  been  urged  as  against  the  project  of  a  new  water-line  that 
railroads  of  easy  grades  and  cui'ves,  and  running  at  low  rates  of  speed, 
could  carry  freights  at  almost  nominal  rates.  Undoubtedly,  by  such 
means,  with  a  track  exclusively  for  slow  freights,  and  perhaps  by  adopt- 
ing, to  some  extent,  the  lessons  of  the  narrow-guage  rjiilway,  railroad 
transportation  may  be  very  much  cheapened.  Good  authorities  maintain, 
however,  that  a  reduction  of  sj)eed  below  eight  to  ten  miles  i>er  hour  is 
not  economical,  and  the  third  track  adds  materially  to  the  expense.  But 
the  first  argument  is  the  fact  that  none  of  our  through  lines  have 
thought  it  worth  while  to  inaugurate  such  a  system,  while  they  have 
plenty  of  freights  at  higher  and  better  paying  rates.  Freights  of  cer- 
^  tain  classes  belong  legitimately  to  the  railroad ;  they  are  of  greater 
*  value  and  can  aft'ord  to  pay  higher  rates,  and  for  such  articles  the  great 
sa\ing  in  time,  by  which  a  larger  business  can  be  done  on  the  same 
capital,  will  always  give  it  the  preference.  To  these  the  water-line  can 
lay  no  claim.  Its  specialty  will  be  the  trausportation  of  such  as  wouUl 
scarcely  be  borne  by  the  railway  in  any  case,  such  as  are  now  "  perish- 
ing in  the  West  because  it  would  cost  more  to  move  them  to  the  sea- 
board than  they  would  bring  when  they  reached  there." 
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Over  the  water-line,  by  the  lakes,  this  one  has  the  advantage  of  being 
bat  little  obstructed  by  ice,  and  it  is  free  from  the  heat  and  dampness  of 
the  New  Orleans  route,  which  for  more  than  half  of  the  year  cannot, 
without  risk,  be  used  for  grain  and  other  articles. 

But  the  tendencies  of  the  great  railway  companies  are  towards  con- 
solidation. Among  them  there  can  be  no  real  competition,  attempts  at 
which  always  end  in  combination.  "•  It  is  on  the  water-way,  •  • 
ratber  than  on  new  linos  of  railroad,  that  we  nuist  chiefly  rely  for  the 
accomplishment  of  the  much  needed  reforms.  Lakes,  rivers,  and^ canals 
are  the  only  sure  protection  against  railroad  monopoly." 

If  it  should  be  determined  to  prosecute  tliia  work,  although  it  is  of 
the  greatest  im[)ortxince  to  the  interests  involved  that  its  comi)letion 
should  not  be  deUiyed,  at  least  one  season  will  be  required  for  the  proper 
examiimtion  of  the  line,  its  relocation,  survey,  preparation  of  plans, 
and  getting  it  ready  for  contract. 

Some  time  might  be  saved  by  commencing  work  on  the  deep  shafts 
of  the  Lorraine  tunnel  as  soon  as  a  careful  location  could  be  made. 

These  necessary  surveys  and  preparations  will  cost  about  $80,000. 
Work  on  the  tunnel  shafts  to  the  amount  of  $10,000  to  $15,000  could  be 
done  before  the  spring  of  1872. 

The  above  estimate  is  not  intended  to  provide  further  information  to 
enable  Congress  to  decide  the  question,  but  supposes  the  prefect  adopted 
and  the  work  to  be  prepared  for  contract. 

The  estimated  cost  being  nearly  $48,000,000,  and  the  time  required 
six  years,  an  average  expenditure  of  $8,000,000  i>er  annum  will  be 
necessary. 

Considering  that  this  water-line  will  be  closed  at  its  junction  with 
the  Ohio  lor  about  three  months  in  each  year  by  low  water  in  that 
stream,  I  was  at  first  disposed  to  recommend  the  improvement  of  the 
rivers  to  a  less  depth  than  that  adopted  for  them,  but  there  is  no  rea- 
son why  the  capacity  of  the  line  should  not  be  kept  up  during  such 
periods  as  furnish  suflicient  water,  more  particularly  as  at  such  times 
transportation  may  be  cheapened  by  the  use  of  boats  made  to  pass 
through  the  canal,  without  breaking  bulk,  from  the  point  of  shipment 
on  western  waters  to  Kichmond  or  Hampton  Eoads. 

At  the  risk,  however,  of  touching  questions  not  committed  to  me,  I 
will  call  attention  to  the  fact  that  tlie  water-line  involves  the  improve- 
ment of  the  Ohio  River  from  the  mouth  of  Kanawha  down.  It  is  diffi- 
cult to  explain  why  a  river  of  such  capacities  should  have  been  left  in 
its  present  condition.  With  a  loW-water  discharge  of  3,500  cubic  feet 
per  second,  suflicient  at  such  times  to  All  a  channel  200  feet  wide  and  7 
feet  deep,  it  attbrds  on  its  shoals  a  depth  only  one-fourth  as  much, 
spread  over  a  width  of  about  one  thousand  feet. 

The  following  is  the  estimated  cost,  in  detail,  of  the  improvement,  as 
recommended,  from  mouth  of  Fork  Run  to  mouth  of  Ksmawha  River : 

Estimate  from  Fork  Run  to  Greenbrier  River. 

Grubbing  and  cleaning  67  miles,  at  $200 $13, 400  00 

141,700  yards  of  embankment,  in  addition  to  price  for  ex- 
cavation, at  10  cents 14, 170  00 

313,149  yards  earth  excavation,  at  30  cents 93, 945  00 

1,203,805  yards  rock  excavation,  at  81  25 1, 504, 831. 00 

13,000  yards  of  slope-wall,  at  $1  50 19, 500  00 

6,500  yards  of  lining,  at  40  cents 2, 000  00 

8  locks,  at  $27,000 216, 000  00 
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1  lock,  at  $50,000 $50,000  00 

3  culvert* 6,000  00 

2wa8te-weirs 3,000  00 

7  overfall  wastes 5,600  00 

1  aqneduct  wooden  trank,  to  carry  Fork  Eun  over  cut. .  5, 000  00 

2  bridges,  at  $4,950  and  $5,625 10, 525  00 

Tunnel : 

40,580  fe«t  long^=2,333,350  yards,  at  $5, 
including  excavation  for  arch-shafts, 
2,700  feet  linear .• $11,666,750  00 

14,400  yards,  at  $20 288, 000  00 

Masonry  of  arch  and  tow-path,  162,320 

yards,  at  $8 1, 298, 560  00 

•  13, 253, 310  00 

Feeder : 

16,000  feet  long 112, 000  00 

Dam,  with  abutment  and  guard-gates. . .  41, 000  00 

Embankment,  8,000  yards 2,000  00 

155, 000  00 

Anthony's  Creek  Reservoir^  (Mr.  Lorrain^s  estimate.) 

456,000  yards  embankment,  at  30  cents.      $136, 800  00 

977  yards  masonry  arch,  at  $12 11,  724  00 

2,989  yards  masonry  abutments,  at  $8  . .  23, 912  00 

14,000  bushels  cement 10, 500  00 

9q0,000  pounds  iron  pipes,  at  8  cents 76, 000  00 

258, 936  00 

Land  damage,  200  acres,  at  $40 ;  3,000  acres,  at  $10 38, 000  00 

15, 636, 757  00 
Oreenbrier  and  New  Rivers. 

989,130  cubic  yards  of  masonry,  at  $10 $9, 891, 300  00 

22,852  cubic  yards  concrete,  at  $5 114, 260  00 

400,000  cubic  yards  riprap,  at  $1  50 600, 000  00 

6,882,000  feet,  board  measure,  of  timber  and  plank,  at  5 

cents : 344, 100  00 

1,401,622  cubic  yards  of  earth  excavation,  at  40  cents  . .  560, 648  00 
168,600  cubic  yards  of  rock  excavation,  (partly  under 

water,)  at  $1  50 252, 900  00 

1,470,000  cubic  yards  embankment,  at  20  cents 294, 000  00 

77,333  cubic  yards  of  puddling,  at  25  cents 19, 333  00 

Timber  and  iron  in  coping  of  dams 99, 000  00 

550,000  cubic  yards  of  graveling,  at  40  cents 220, 000  00 

Lock-gates,  $8,000  per  lock ;  valves,  &c.,  $1,200  per  lock  552, 000  00 

55  lock-houses,  at  $1,000 55, 000  00 

For  dam  and  lock  at  Ly ken's  Shoals 130, 000  00 

Land  damages,  150  aci*es,  at  $100 $15, 000  00 

Land  damages.  9,600  acres,  at  $10 96, 000  00 

Ill,  000  00 

13,243,541  00 
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RECAPITULATION. 

From  mouth  of  Fork  Eun  to  Greenbrier  Eiver tlS,  036, 757  00 

Greenbrier  and  New  River , 13,243,541  00 

Kanawha  River 973, 900  00 

Add  10  per  cent  for  contingencies 2, 986, 420  00 

Total  from  Fork  Run. 32, 840, 618  00 

•  

Respectfull}'  submitted. 

WM.  R.  BUTTON,  Civil  Engineer. 
Major  \Vm.  P.  Craighili., 

United  States  Engiiieers. 


Q 13,  (3.) 


Buchanan,  Virginia,  December  28, 1870. 

Colonel  :  This  survey  of  the  eastern  division  of  the  James  River  and 
Kanawha  Canal,  which  is  made  under  an  appropriation  by  Cougi'ess, 
and  by  you  committed  to  my  charge,  with  instructions  to  "  embrace  that 
portion  of  the  canal  definitelj"  located  and  in  use,"  begins  at  the  month  of. 
Fork  Run,  in  Alleghany  County.  It  includes  a  portion  of  the  located 
route  known  as  the  fourth  division,  which  extends  to  the  town  of 
Covington,  in  Alleghany  County,  and  is  17.37  miles  in  length."  This 
portion  of  the  fourth  division  is  common  to  either  line  that  may  be 
selected  for  the  passage  of  the  AUeghany  Mountains. 

The  third  division  extends  from  the  town  of  Covington  to  Buchanafb, 
m  Botetourt  County,  and  is  47.27  miles  in  length.  The  i)ortion  of  the 
fourth  division,  above  alluded  to,  and  the  third  di\i8ion,  comprise  a  part 
of  the  canal  that  has  been  "  definitely  located,"  and  is  64.64  miles  in 
length. 

The  second  division  extends  from  the  town  of  Buchanan  to  the  city 
of  Lynchburgh,  and  is  fifty  miles  in  length.  The  first  division  extends 
from  Lynchburgh  to  and  including  the  basin  in  the  city  of  Richmond, 
and  is  one  hundred  and  fprtysix  and  a  half  miles  long,  and,  with  the 
connection  through  the  city  of  Richmond,  one  mile  in  length,  known  as 
the  tide-wat<^r  connection,  comprises  all  that  portion  of  the  eastern 
division  in  use,  and  is  one  hundred  and  ninety-seven  and  a  half  miles 
long,  making  the  aggregate  length,  from  tide- water  at  the  city  of  Rich- 
mond to  the  mouth  of  the  Fork  Run  at  the  eastern  base  of  the  AUe- 
ghany Mountains,  262.14  miles. 

Before  proceeding  with  the  details  of  the  cost  of  the  respective  sub- 
divisions, I  will  give  tbe  dimensions  which  have  been  assumed  as  the 
basis  of  the  calculations  of  the  cost  of  the  work,  viz : 

A  canal  of  70  feet  water-surface  and  a  depth  of  7  feet;  towing-path 
12  feet  wide  and  berm-bank  8  feet  wide ;  the  interior  slopes  to  be  3 
base  to  1  perpendicular,  and  exterior  slopes  1^  base  to  1  i>eri)endicular. 
The  locks  to  be  120  feet  long  between  the  gates,  and  with  a  width  of 
20  feet  in  the  chamber.  The  locks  to  be  of  cut-stone  throughout,  and 
in  all  respects  of  first-class  masonry.  The  estimate  contemplates  first- 
class  work  of  all  descriptions. 

The  fourth  diWsion  is  located  in  the  valley  of  Duidap's  Creek,  and 
consists  of  4.19  miles  of  slack-water  navigation  and  13.16  miles  of  canal. 
On  this  subdivision  the  works  of   art   are  thirty-five  lift-locks  and 
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guard-locks,  having  an  aggregate  lift  of  376  feet;  eight  dams,  seven  to 
be  built  of  timber  and  one  of  stone,  varying  from  104  to  390  feet  in 
length,  and  ranging  from  10  to  35  feet  in  height;  thirty-four  road, 
fai*m,  and  towing-path  bndges;.one  culvert;  two  waste-weirs  and  one 
waste ;  one  aqueduct  across  Dunlap's  Creek  of  two  spans  of  05  feet 
each,  and  one  across  Jackson  River  of  two  spans  of  100  feet  each,  the 
last  one  connecting  it  with  the  third  division.  The  cost  of  this  portion 
of  the  fourth  division  is  $2,200,795  45,  or  $127,040  60  per  mile. 

The  third  division  extends  from  Covington  to  Buchanan,  distant 
forty-seven  miles,  of  which  forty-one  miles  are  canal  and  six  miles 
slack-water  navigation. 

On  this  division  the  principal  mechanical  structures  are  thirty-six 
lift-locks,  two  guard-locks,  and  one  guard  and  lift  lock  combined,  with 
a  total  lockage  of  430f  feet ;  five  aqueducts  across  James  River,  each 
about  320  feet  long;  aqueducts  across  Long's  Entry  and  Sinking 
Creeks  and  Pounding  Run  of  50  feet  span  each  ;  fifty -three  farm,  road, 
and  towing-path  bridges;  one  towing-path  and  road  bridge  across 
James  River,  393  feet  long ;  eleven  culverts,  from  4  to  10  feet  span ; 
thirty-three  square  drains,  2  and  3  feet  span ;  three  dams  across  James 
River,  from  250  to  365  feet  long,  one  to  bo  constructed  of  timber  and 
two  of  stone ;  and  two  tunnels,  the  Marshall,  1,900  feet  long,  and  the 
Mason  Tunnel,  198  feet  long,  by  which  five  and  five-eighths  miles  in 
distance  are  saved.  The  first  fifteen  miles  of  this  work  above  Buchanan 
were  put  under  contract  in  1853,  but  for  want  of  funds  operations  were 
suspended  in  1856.  Of  this  work  there  are  completed  ten  lift-locks,  the 
abutments  and  piers  of  three  of  the  aqueducts  across  James  River,  and 
the  abutments  and  piers  for  the  bridge  across  James  River.  The 
foundation  of  two  of  the  dams  up  to  the  surface  of  low  water  have 
been  put  in,  about  800  feet  of  the  Marshall  Tunnel  has  been  excfivated, 
and  work  as  follows  has  been  completed,  viz  :  the  Mason  Tunnel,  two 
culverts,  abutments  for  three  towing-path  bridges,  and  several  miles  of 
towing-path  on  the  slack-water  navigation  made  by  the  Catawba  and 
Gwynn  Dams.  Much  of  this  work  is  available  for  the  enlarged  dimen- 
sions proposed.  Where  the  dimensions  of  the  structures  completed 
and  begun  are  not  suited  to  the  enlarged  dimensions,  the  estimate 
covers  the  cost  of  taking  down  and  rebuilding  on  the  enlarged  plan. 

The  cost  of  this  division  will  be  $4,036,577  11  or  $86,097  38  per  mile. 

The  third  division,  and  the  portion  of  the  fourth  division  for  which 
estimates  of  cost  are  submitted,  were  located  with  great  care  by  Mr.  E. 
Lorraine,  chief  engineer  of  the  canal,  after  repeated  examinations  had 
been  made  on  every  route  through  the  valley  of  Dunlap's  Creek  and 
Jackson  and  James  Rivers  which  ottered  any  advantages  for  the  loca- 
tion of  a  canal.  These  various  surveys  were  made  by  and  under  the 
direction  of  Judge  Benjamin  Wright,  Messrs.  Charles  Ellet,  E.  II.  Gill, 
Walter  Gwynn,  and  other  engineers  of  experience  and  skill  in  the 
location  and  construction  of  canals.  The  location,  as  finally  adopted, 
is  believed  to  occupy  the  route  ottering  the  greatest  facilities  for  the 
judicious  and  economical  constiiiction  and  maintenance  of  a  canal. 

My  oi)erations  in  the  field  began  on  the  21st  of  September  last,  and 
were  ex])e(ited  to  include  also  a  survey  of  the  first  and  second  divisions, 
with  a  view  to  their  enlargement  to  the  dimensions  mentioned  in  the 
beginning  of  this  report.  The  dimensions  of  these  divisions  are  gen- 
erally a  width  of  50  feet  at  the  water- surface,  an  intended  depth  of  6 
feet  of  water,  locks  100  feet  long  between  the  gates,  with  a  width  of  15 
feet  in  the  chamber.    The  survey  of  the  second  division  was  completed, 
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and  is  50  miles  iu  length,  comprising  twenty-two  miles  of  canal  and 
twenty-eight  miles  of  slack-water  navigation. 

The  principal  mechanical  structures  on  this  division  are  37  lift  and 
guard  locks,  having  a  total  lift  of  299  feet ;  four  stone  dams  and  seven 
timber  dams  across  James  River,  varying  from  354  to  850  feet  in  length, 
and  from  14  to  36  feet  in  height ;  one  aqueduct  of  50  feet  span ;  forty- 
eight  s(juare  drains,"2  and  3  feet  span  ;  seventeen  towing-path  and  farm 
bridges;  one  towing-path  ami  road  bridge  across  North  River,  253  feet 
long;  seven  waste.s  and  one  waste- weir. 

Tlie  estimate  covers  the  enlargement  of  the  trunk  of  the  canal,  raising 
the  towing  i)ath  and  berm  banks,  increasing  the  height  of  the  locks  in 
use  two  feet^,  giving  the  same  increase  of  height  to  the  dams,  length- 
ening the  culverts,  the  construction  of  new  locks  of  enlarged  dimen- 
sions and  of  the  same  lilt  alongside  the  locks  now  in  use,  and,  in  all  the 
details,  to  make  the  improvement  first  cla^s. 

I  made  changes  in  the  location  at  lock  No.  25,  the  outlet-lock  into  the 
pond,  created  by  the  Indian  Rock  Dam,  the  entrance  being  very  obje<5- 
•  tionable.  With  the  location  now  proposed,  the  entrance  at  both  ends 
of  the  lock  will  be  very  good.  At  Indian  Rock  the  estimate  embraces 
an  amount  sufficient  to  change  and  improve  the  entrance  to  the  guard- 
lock  at  that  point. 

The  estimate  contemplates  the  erection  of  a  towing-path  and  road 
bridge  across  James  River,  at  the  Blue  Ridge  Ferry,  a  few  hundred  yards 
above  the  Cushaw  Dam,  high  winds  and  water  frequently  making  the 
crossing  dangerous,  and  at  times  impracticable.  The  erection  of  this 
bridge  obviates  these  delays.  If  the  work  was  to  be  put  under  contract, 
I  would  advise  that  the  pond  be  entered  about  half  a  mile  further  from 
the  dam  than  at  present,  and  that  the  crossing  be  made  the  same  dis- 
tance from  tlie  dam.  The  canal  here  passes  from  the  north  to  the  south 
side  of  the  river. 

At  lock  No.  6,  the  outlet  iuto  the  pond  created  by  the  Coleman  Falls 
Dam,  another  change  is  proposed,  viz,  to  cross  Read  Creek  by  an  aque- 
duct of  50  feet  span,  and  to  enter  the  pond  some  distance  below  the 
mouth  of  the  creek.  The  object  of  this  change  is  to  avoid  the  deposit 
of  sand  made  at  the  entrance  to  the  lock*by  the  creek,  the  site  selected 
for  the  new  lock  being  more  favorable  than  one  alongside  the  present 
lock.  At  present  frequent  delays  are  caused  to  navigation,  and  much 
expense  incurred  in  removing  these  deposits  by  dredging. 

Admonished  by  the  fresh  of  Septeml)er  la^t,  the  highest  which  has 
occurred  witbin  a  ceiitury,  and  from  an  inspection  of  the  injuries  re- 
ceived at  several  of  the  dams,  I  am  convinced  that  they  resulted  from 
the  water- wa3-  being  too  much  contract^!.  The  abutments  of  the  dams 
are  connected  with  the  head-walls  of  the  guard  locks  by  walls  of  rubble 
masonry,  generally  25  feet  high  above  canal  bottom,  and  varying  from 
40  to  3G0  feet  in  length.  At  Big  Island,  Coleman  Falls,  and  Judith 
Creek  Dams  they  were,  respectively,  250,  354,  25<)J  feet  long,  and  the 
fresh  swept  them  down  to  the  level  of  the  dams.  I  "have  estimated  for 
lengthening  the  Big  Island  Dam  150  feet,  making  the  entire  length  577 
feet;  for  .Coleman  Falls  Dam  an  increase  of  108  feet  is  proposed, 
making  the  entire  length  522  feet ;  for  Judith  Creek  Dam  an  increase  of 
150  feet,  making  the  entire  length  575  feet.  These  additions,  and  other 
safeguards  estimated  for,  will  render  these  dams  safe  against  such 
freshes  a^  that  which  induced  these  alterations.  With  the  exception 
of  Quany  Falls  Dam,  the  water-way  of  the  dams  above  the  mouth  of 
North  River  is  sufficient,  and  no  danger  is  to  be  apprehended.  I  have 
provided  for  lengthening  the  Quarry  Falls  Dam  100  feet. 
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By  the  second  division  the  passage  of  the  Bine  Bidge  Mountains  is 
made.  The  length  of  canal  through  the  mountains  is  seven  and  a  half 
miles.  From  the  mouth  of  North  Biver,  in  Bockbridge  County,  where 
the  gap  in  the  mountains  begins,  the  work  is  heavy  and  of  an  expensive 
character,  as  is  also  generally  the  case  from  this  point  to  Lyuchburgh. 
The  valley  is  narrow,  and  the  river  hills  leave  but  little  space  between 
their  bases  and  the  river. 

The  estimated  cost  of  this  division  is  $2,092,008  51,  or  $41,840  17  per 
mile. 

The  first  division,  extending  from  the  city  of  Lynchburgh  to  and  in- 
cluding the  basin  in  the  city  of  Bichmond,  is  one  hundred  and  forty-six 
and  a  half  miles  long,  comprising  one  hundred  and  thirty-seven  and 
three-fourths  miles  of  canal,  and  eight  and  three-fourths  miles  slack- water 
navigation.  The  dimensions  of  the  first  division  are  generally  the  same 
as  those  of  the  second  division,  the  locks  being  of  the  same  size. 

The  lockage  firom  the  basin  in  Bichmond  to  the  city  of  Lynchburgh  is 
429  feet 

.The  principal  mechanical  structures  are  fifty-two  lift-locks;  four  guard-  < 
locks;  four  principal  dams,  viz:  Waterworks  Dam,  Lynchburgh,  Joshua 
Creek,  Tye  Biver,  and  Maiden\s  Adventure  Dams ;  nine  other  dams  across 
James  Biver,  or  to  islands  in  the  river  which  serve  as  feeders  to  the  canal, 
or  for  connections  with  the  south  side  of  the  river;  eleven  a<iueducts,  three 
of  which  have  wooden  trunks,  the  remainder  being  of  cut  stone,  with 
spans  varying  from  20  to  65  feet;  one  hundred  and  ninety-one  culverts, 
with  spans  from  2  to  30  feet ;  one  hundred  and  thirty-three  farm  and 
wood  bridges ;  three  towing-path  bridges ;  nine  waste-weirs.  Of  the 
locks,  twenty-two  are  built  of  cut  stone,  the  remainder  of  rubble  masonry, 
faced  with  timber,  and  of  the  class  known  as  composite  locks. 

The  survey  of  this  division  was  principally  confined  to  the  enlarge- 
ment of  the  trunk  of  the  canal,  construction  of  new  locksf  raising  the 
dams,  and  altering  such  other  mechanical  structures  as  may  be  made 
available.  The  estimate  embraces  the  construction  of  a  towing-path 
bridge  a<5ross  James  Biver,  at  the  head  of  Joshua  Creek  Pond^  550  feet 
long.  It  provides  also  for  the  continuation  of  .the  thirty-third  level, 
(entered  by  combined  locks  of  17  feet  10  inches  lift,)  from  pond  created 
by  Tye  Biver  Dam,  around  this  pond,  crossing  Tye  Biver  by  an  aque- 
duct of  three  spans  of  100  feet  each,  and  locking  into  the  thirty-second 
level,  about  1,000  feet  below  the  present  guard-lock.  Instead  of  having 
combined  locks,  I  divide  the  lift,  and  substitute  two  locks,  having  lift« 
respectively  of  9  feet  10  inches,  and  8  feet,  with  a  level  between  them  of 
near  1,000  feet  in  length.  The  inducements  to  make  this  change  are,  to 
avoid  the  danger  and  detentions  to  navigation  caused  by  frequent  rises 
in  Tye  Biver,  which  enters  James  Biver  a  few  hundred  yards  above  the 
guard-lock  and  dam.  The  deposit  of  sand  made  by  this  stream  is  im- 
mense, causes  frequent  detentions  to  navigation,  and  entails  a  large  and 
yearly  increasing  expense  for  dredging.  The  dam  is  needed  as  a  feeder, 
and  will  still  serve  the  local  trade  troin  the  south  side  of  the  river. 

The  time  at  my  command  for  field-work  being  insufficient  for  the  com- 
pletion of  the  survey  of  this  division,  field  operations  were  suspended  at 
the  sixty-ninth  mile  west  of  Bichmond.  Hence  this  estimate  is  an  ap- 
proximation. The  cost  of  the  enlarged  locks  is  accurately  given,  and 
the  quantity  of  other  mechanical  work  is  known,  and  can  be  closely  es- 
timated. Average  sections  are  taken,  and  their  cost  applied  to  similar 
sections. 

This  and  all  other  preliminary  estimates  can  but  approximate  the 
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actual  cost  of  construction,  but  I  feel  confident  that  this  will  be  found 
as  nearly  correct  as  such  estimates  can  be  made. 

The  cost  of  this  division  is  taken  to  be  $4,811,326,  or  $32,841  81  per 
mile. 

An  estimate  has  been  made  for  a  new  connection  between  the  first 
division  and  tide- water,  one  mile  in  length,  amounting  to  $334,037.  The 
lockage  between  the  basin  and  dock  is  69  feet. 

Tide- water  is  reached  bj"  a  ship-lock  180  feet  long  between  the  gates, 
35  feet  wide  in  the  chamber,  having  a  lift  of  15  feet,  and  16  feet  of  water 
on  the  miter-sills.  The  dock  is  4,900  feet  long,  and  varies  in  width  from 
100  to  200  feet.  From  the  ship-lock  to  Seventeenth  street,  4,100  feet, 
the  depth  of  water  is  from  11  to  15  feet.  Above  Seventeenth  street  the 
depth  is  from  5  to  8  feet.  It  is  proposed  to  enlarge  this  dock,  and  con- 
struct a  new  ship-lock  of  such  dimensions  as  will  admit  the  largest 
steamers  and  sail-vessels  into  the  dock  that  can  navigate  the  James 
Kiver,  which  is  now  being  improved  under  liberal  appropriations  made 
by  Cougress  and  the  city  of  Richmond.  -The  estimate  for  the  enlarge- 
ment of  the  dock  and  new  ship-lock  is  $1,300,000. 

Estimates  in  detail  will  be  made  and  submitted  as  soon  sb  they  can  be 
l)repared,  giving  by  sections  the  quantities  and  classification  of  excava- 
tions and  embankments,  quantities  of  masonry  and  prices  applied,  and 
generally  a  minute  description  of  the  whole  line.  Such  plans  and  maps 
as  will  elucidate  them  will  be  submitted  with  the  detailed  estimates.  It 
being  desirable  that  at  least  a  partial  report  of  the  surveys  committed 
to  my  charge  should  be  hi  your  hands  by  the  Ist  of  January,  I  have 
been  induced  to  devote  the  time  s[>ent  in  estimates  to  the  most  promi- 
nent and  expensive  points  and  class  of  works,  and  to  make  as  close 
approxiiiiations  as  time  allowed  to  the  cost  of  less  important  and  less 
expensive  i)ortions.  The  notes  taken  in  the  field  were  so  extended  as  to 
enable  me  to  prepare  estimates  for  a  canal  with  a  water-surface  of  85 
and  100  feet  in  width,  if  you  should  desire  such  estimates. 

It  will  require  about  one  month  to  complete  the  field-work  on  the  first 
division,  and  make  the  surveys  for  the  new  tide- water  connection. 

The  total  cost  of  tliQ  portion  of  the  line  considered  in  my  e^^timates, 
202.14  miles  in  length,  with  a  total  lockage  of  1,624^  feet,  is  as  follows: 

Fourth  division $2, 20G,  795  45 

Third  division 4, 036, 577  11 

Second  division 2, 092, 008  51 

First  division 4, 811, 326  00 

Tide- water  connection 334,937  00 

Dock  and  ship-lock •. . .  1, 300, 000  00 

14, 781, 644  07 


Exclusive  of  the  tide-water  connection  and  enlargement  of  dock  and 
new  ship-lock,  the  cost  is  $13,146,707  07,  or  an  average  of  $50,408  45 
per  mile.  Includiug  these,  the  total  estimate  is  $14,781,644  07,  or  an 
average  of  $56,418  10  per  mile. 

No  jjhysical  difficulties  will  be  encountere<l  in  the  construction  and 
enlargement  of  the  portion  of  the  line  herein  reported  on,  that  have  not 
been  overcome  in  the  construction  of  the  first  and  second  divisions  of  the 
canal,  including  the  old  Blue  liidge  Canal,  and  its  enlargement  to  the 
dimensions  of  the  canal  now  in  use.  Far  greater  difficulties  have  been 
repeatedly  met  and  surmounted  in  this  country  and  in  Europe.  In- 
creasing the  water-surface  to  70  feet,  and  building  locks  120  by  20  feet, 
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involves  simply  so  many  cnbic  yards  of  rock  and  earth  excavation  and 
so  many  cubic  yards  of  masonry.  Many  miles  of  canal  in  this  country 
have  cost  as  much  per  mile,  with  dimensions  less  than  here  pi^]K)sed; 
some  have  cost  more,  and  in  Europe  the  cost  has  largely  exceeded  the 
amount  estimated  in  this  report  for  the  extension  and  the  coutemx>lated 
enlargement  of  the  first  and  second  divisions. 

The  capacity  of  a  canal  of  the  dimensions  assumed  in  this  report  is 
well  known,  and  has  been  clearly  stated  in  tables  which  show  the  relative 
capacity  and  length  of  this  and  other  lines  between  the  East  and  West,  as 
well  as  the  cost  of  transportation  by  each. 

This  information  will  be  found  in  a  report  on  "  The  Central  Water- 
line  from  the  Ohio  River  to  the  Virginia  Capes,"  prepared  by  the  officers 
of  the  James  Kiver  and  Kanawha  Company  and  other  gentlemen  inter- 
ested in  the  proposed  improvement.  The  question  of  tonnage  that  would 
seek  this  route  to  tide-water  is  speculative,  and  its  consideration  does 
not  fall  within  the  range  of  my  present  duties.  The  practicability  of 
the  construction  along  this  route  of  an  enlarged  canal,  within  reasonable 
bounds  as  to  cost,  having  been  shown,  and  its  utility  too  clearly  estab- 
lished to  require  discussion  at  this  late  date,  there  can  be  no  doubt  as  to 
the  importance  of  its  speedy  execution. 

liespectfully  submitted. 

W.  O.  TURPIN, 

Civil  Engineer. 

Colonel  William  P.  .Craighill, 

U.  8.  Engineer  Corps,  in  charge  of  Surveys  in  Virginia^  etc. 


Q  14. 


Baltlviore,  Maryland,  Kovcmber  19, 1870. 

General:  I  have  the  honor  to  submit  the  following  report  of  mj' 
examination  at  Nag's  Head,  North  Carolina,  with  a  view  to  the  re-open- 
ing of  Koanoke  Inlet,  near  that  place.  The  act  of  Congress  ajiproved 
July  11, 1870,  provides  for  either  a  survey  of  an' examination.  No  sur- 
vey has  been  made,  but  only  an  examination,  for  the  reason  that  already 
we  are  provided  with  Coast  Survey  charts,  which,  with  the  reports  of 
officers  of  the  Corps  of  •Engineers  and  of  civil  engineers,  are,  in  connec- 
tion with  the  examination  referred  to,  abundantly  sufficient  to  infoi'm 
us  with  regard  to  the  feasibility  of  the  project. 

This  project  was  first  sUirted  in  1820  by  the  State  of  Nortli  Carolina, 
which  employed  Mr.  Hamilton  Fulton,  civil  engineer  to  the  State,  to 
make  the  necessary  examinations  and  estimates.  The  project  was  to 
reopen  Eoanoke  Inlet  to  an  extent  sufficient  for  the  passage  of  vessels 
of  considerable  draught  to  and  from  the  ocean.  (See  two  accompany- 
ing tracings  of  Albemarle,  Croatan,  Roanoke^  and  Pamlico  Sounds,  and 
of  the  "banks"  or  island  of  Nag's  Head,  from  Coast  Survey  maps.) 
The  reasoning  of  Mr.  Fulton  after  his  examination,  according  to  his 
report,  dated  Raleigh,  September  15,  1820,  to  the  "  president  and  di- 
rectors of  the  board  for  the  internal  improvements  of  North  Carolina,-' 
may  be  summed  up  as  follows : 

There  is  no  doubt  from  an  inspection  of  Wimble's  map,  published  by 
act  of  Parliament  in  1738,  that  there  was  an  inlet  near  Nags  Head,  by 
which  vessels  drawing  less  than  six  feet  of  water  could  enter  from  the 
Atlantic  into  Albemarle  Sound.    That  inlet  became  clo%^d  ^ovoi  NJsjvfe 
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operation  of  two  causes.  The  opening  between  the  main  land  and  Boa- 
noke  Island  called  Croatan  Soand,  and  that  between  Boanoke  Island  and  . 
Nag's  Head  Island,  or  the  "  banks''  called  lioanoke  Sound — originally 
comparatively  narrow — from  the  great  pressure  of  the  water  from  Albe- 
marle and  Pamlico  Sounds,  accx)rding  as  the  wind  would  force  the  water 
through  these  sounds,  eventually  became  so  enlarged  by  erosion  as  to 
weaken  the  ebb-current  flowing  through  Boanoke  Inlet  into  the  Atlantic, 
and  thus  permitted  the  silt  along  the  coast  to  encroach  upon  and  close 
the  inlet. 

Mr.  Fulton  reasoned  further,  that  as  the  closing  of  the  inlet  was  un- 
doubtedly mainly  caused  by  the  enlargement  of  Croatan  and  Boanoke 
Sounds,  so  it  was  reasonable  to  conclude  that  the  damming  of  those 
sounds,  by  an  embankment  across  each,  in  connection  with  some  dredg- 
ing at  the  Old  Inlet,  would  again,  by  the  head  of  water  thus  produced, 
open  the  inlet,  and  so  long  as  the  same  condition  of  things  remained, 
the  channel  would  continue  permanently  open  and  be  available  for  navi- 
gation.   . 

He  proposed  two  plans  for  these  embankments — one  of  stone,  15  feet 
wide  at  top,  with  a  slope  of  3  to  1  on  the  north  side,  and  a  slope  of  2  to 
1  on  the  south  side ;  the  other  plan  to  consist  of  two  rows  of  piles, 
hewn  or  sawed,  on  two  parallel  sides,  driven  side  by  side,  20  feet  apart ; 
the  interior  space  filled  with  mud  and  sand,  and  the  piles  protected  from 
the  worms  by  a  sloping  bank  of  earth  or  sand,  with  an  inclination  rising 
to  the  ordinary  surface  of  the  water. 

His  estimate  for  the  stone  embankment  was  $2,363,483 ;  for  timber 
and  stone  embankment,  $1,200,297;  which  estimates  should  be  in- 
creased 100  per  cent,  for  .  present  valuations,  making  the  former 
$4,720,966,  the  latter  $2,412,594. 

REPORT  OF  BOARD  OF  U.  S.  ENGINEERS  ON  MR.  FULTON'S  PLAN. 

On  the  29th  of  December,  1820,  Hon.  John  C.  Calhoun,  Secretary  of 
War,  transmitted  to  the  governor  of  North  Carohna  a  report  of  the 
Board  of  Engineers  to  the  Chief  Engineer,  Colonel  W.  K.  Armistead, 
dated  December  15,  1820,  upon  the  plans  of  the  civil  engineer  of  North 
Carolina,  Mr.  Fulton,  fbr  the  internal  improvement  of  that  State,  made 
in  compliance  with  a  request  from  the  board  of  public  works  of  North 
Carolina.  This  board,  consisting  of  S.  Bernard,  brigadier  general,  C. 
Gratiot,  lieutenant  colonel  of  engineers,  and  Joseph  Gr.  Totten,  major  of 
engineers  and  brevet  lieutenant  colonel,  with  some  exceptions,  approves 
the  plan 

2d.  In  regard  to  the  expense,  the  board  remarks : 

Mr.  Fnltou,  for  the  stone  embankment  proposed  l)y  him,  finds  an  expense  of  $2,363,- 
483,  and  for  that  of  earth  and  timber,  $1,206,297.  It  occurs  to  ns  that  clearing  out  the 
channel  and  inlet,  unless  it  be  thought  improper  to  give  thus  much  toward  tho  forma- 
tion of  a  bar,  may  be  chiefly  committed  to  the  current,  especially  if  advantage  be 
taken  of  a  moment  of  greatest  elevation  within  and  depression  without.  . 

3d.  In  regard  to  the  advantages  resulting  to  the  State,,  tho  board  re- 
marks : 

If  the  design  can  be  proved  practicable  and  of  permanent  utility,  the  propriety  of 
its  abandonment  or  of  its  completion  wiU  depend  chiefly  as  respects  the  State  on  the 
answer  to  this  question.  Desirous  as  we  are  to  aid  in  the  solution  of  this  iniportant 
question,  it  is  one  so  involved  by  the  particular  interests  of  the  State,  with  wnicb  we 
are  not  at  all  conversant,  and  by  a  species  of  commerce  not  submitted  to  registry, 
and  of  the  value  of  which  we  can  make  no  estimate,  that  we  find  ourselves  ouable  to 
offer  an3'  assistance.  It  is  certaui,  however,  that  the  observation  of  Mr.  Fulton  on  the 
greater  safety  from  shipwreck,  and  the  economy  of  time  which  will  result  to  the  oom- 
merce  of  Albemarle  Bound,  poVutA  out  advantages  which  deserve  to  be  highly  rained. 
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4th.  The  board  remarks  in  regard  to  the  execution  of  the  project  on 
the  interests  of  the  Union,  as  follows: 

Without  entering  into  an  examination  of  the  political  effects  of  the  proposition 
which  has  come  under  oar  consideration,  and  in  which  the  particular  interests  of  the 
State  may  possibly  run  counter  to  those  of  the  Union,  an  examination  to  which  wo 
do  not  consider  onrselves  called  by  onr  instructions,  nor  qualified  by  due  preparation, 
ire  shall  merely  remark  that  if  the  plan  be  carried  into  successful  execution,  whether 
we  consider  the  profits  of  commerce,  the  dangers  of  shipwreck,  pursuit  by  an  enemy, 
or  convenience  as  a  point  of  departure  and  refreshment  for  our  own  privateers  and  ves- 
sels of  war,  a  harbor  will  be  formed  precisely  in  that  part  of  the  coast  where  it  is 
most  needed. 

PLAN  OF  CAPTAIN  HABTMAN  BACHE,  COBPS  OF  TOPOGBAPHICAL  ENGIN- 

Under  date  of  February  12, 1829,  Captain  Hartman  Bache  made  his 
report  upon  the  result  of  the  operations  called  for  by  the  instructions 
of  the  board  of  engineers,  prepared  by  order  of  the  Engineer  Depart- 
ment, and  predicated  upon  the  act  of  Congress  of  May  20, 1826,  requir- 
ing a  survey  of  Roanoke  Inlet  and  Sound,  with  a  view  of  ascertaining 
the  practicability  of  making  a  permanent  ship-channel  between  Albe- 
marle Sound  and  the  Atlantic  Ocean,  at  Roanoke  Inlet  or  elsewhere, 
and  a  statement  of  the  cost  of  effecting  the  object. 

Captain  Bache  says : 

That  there  was  orijpnally  an  inlet  at  Roanoke  Island,  admits  of  no  donbt.  Indeed, 
if  the  fact  could  not  be  established  as  a  matter  of  history,  we  have  the  evidence  of 
those  DOW  living  for  the  truth  of  such  an  opinion. 

Mr.  John  B.  Etheridge,  now  sixty  years  of  age,  living  on  the  north  side  of  Oregon 
Inlet,  nine  mUes  below  r^ag's  Head,  has  informed  me  that  Roanoke  Inlet  closed  in  IdlD, 
to  his  personal  knowledge.  When  a  boy,  he  recollects  X)as8iug  through  the  inlet  in  a 
fishing- boat,  and  that  they  had  to  wait  for  nigh  water. 

But  in  the  "  History  of  Carolina,  by  John  Lawson,  Gentleman,  Sur- 
veyor (General  of  North  Carolina,''  London,  1709,  we  have  on  page  61 
a  general  description  of  the  coast  in  the  following  words: 

This  part  of  Carolina  is  faced  with  a  chain  of  sand-banks,  which  defends  it  from  the 
Tiolence  and  insults  of  the  Atlantic  Ocean,  by  which  banier  a  vast  sound  is  henimed 
in,  which  fronts  the  mouths  of  the  navigable  and  pleasant  rivers  of  this  fertile  coun- 
try, and  into  which  they  disgorge  themselves.  Through  the  same  are  inlets  of  severaL 
depths  of  water.  Some  of  their  cbaimels  admit  only  sloops,  brigaiitines,  small  barks,  and 
ketches,  and  such  are  Currituc,  Roanoke,  and  up  the  sound  above  Hatteran,  whilst 
others  can  receive  ships -of  burden,  as  Ocracock,  Topsail  Inlet,  and  Cape  Fair,  as  appears 
by  my  cliart. 

Captain  Bache  expresses  in  his  report  a  general  concurrence  in  the 
correctness  of  the  views  taken  by  the  engineer  of  North  Carolina,  Mr. 
Fultftn,  and  then  gives  the  following  as  the  result  of  his  observations : 

1st.  That  Roanoke  Inlet  existed  from  the  time  of  the  earliest  settlement  of  the 
country  to  it>s  final  closing  within  a  few  years. 

2d.  That  although  its  capacity  for  entrance  might  have  been  good,  yet  in  consequence 
of  the  limited  depth  of  water  within  the  sound,  its  usefulness  was  confined  to  vessels 
of  a  light  draught. 

3d.  That  it«  gradual  filling  up  and  final  disappearance  was  in  consequence  of  the 
continual  increasing  vent  given  to  the-  waters  of  the  sound,  because  of  the  washing 
away  of  the  marshes  near  Roanoke  Island. 

4tb.  That  if,  in  the  foregoing,  the  proper  reasons  had  been  assigned  for  such  a  result, 
the  plan  proposed,  by  restoring  the  original  state  of  the  topography  of  the  country, 
thereby  forcing  the  suri)lus  waters  of  the  sound  to  pass  directly  to  sea,  aided  in  the 
first  instance  by  art,  would  give  a  result  corresponding  to  its  original  state. 

5th.  That  because  of  the  presence  of  the  same  causes  which  gave  to  the  inner  navi- 
fl»tion  at  Ocracock  so  limiteil  a  depth,  we  cannot  hope  for  the  creation  of  an  inlet  at 
Roanoke  which  would  better  subserve  the  interests  of  the  upper  country,  excepting  by 
its  directness,  than  exists  at  the  former  place. 

6th.  That  no  human  foresight  can  predict  the  precise  result  of  any  operations  of  a 
■imilar  character,  when  the  causes  to  be  governed,  when  known,  are  so  various  and 
powerful;  and, 

42^ 


iiow  labors.  Ttii?  f^eiieml  t'etitnres  of  his  plnn  are  tl 
cliaiinvl  tliroiigli  tbe  sboal  Kronml,  cnttiii};  across  tbe 
it  and  tbe  st-a,  and,  by  tbe  intervention  of  a  tide-It 
trade  an  ontwurd  navigation  between  balf  tide  and  hi 
This  plan,  it  will  be  perceived,  contemplates  a  cba 
only  available  tor  outward-lmiind  vessels,  and  not  tc 
ward.  He  estimates  tbe  total  cost  of  his  project  at 
estimnlB  was  made  in  18:^0,  it  sbould,  ou  accouQt  of  e 
present  d4ite,  be  iucreased  at  least  100  i«?r  ceut.,  or  m 

PLAJI  OF  WALTER  OWTNN,  CIVIL   KSQIS 

Mr.  Walter  Gwynn,  an  eminent  civil  enjrineer,  ii 
"board  of  internal  improvements  for  North  Carolina 
ing  of  lioanoke  Inlet,  dated  May  27,  1840,  diacuRsi 
causes  wbicb  led  to  tlie  closing  bf  that  inlet,  iiiul,  1 
wbo  preceded  him,  attributes  it  to  the  gradual  eularg 
and  Ituanokp  SoumlK,  and  the  corresponding  weakne 
waters  of  Alliemarle  Sound  to  resist  tbe  i>owcr  of  t 
silt  up  tbe  inlet.  Tbe  plan  he  proposed  is,  like  Mr. '. 
ombaukments  across  Cruatan  and  Itoaiioke  Sounds,  i 
the  "  batiks  "  to  low  water.  The  force  of  the  current 
in  his  judgment,  would  then  be  sufficient  to  oi>en  and 
nel  of  ade«]unte  depth  for  the  purposes  in  view.  H 
make  of  crib-work,  kept  in  place  by  piles,  tho  cribs 
earth  and  eajtped  witL  large  Hat  stones  0  feet  abov< 
and  to  have  slopes  of'  earth  on  each  side,  and  to  be  i 
shore  with  sloped  walls  of  stone.  Tbe  total  cost  of 
mates  at  9U.'}7,t70,  which  at  ])reseut  date  should  be 
cent.,  making  estiiiiute  $1,641,097. 

I'LAN  OF  lieute:tamt  d.  p.  VOODBU] 

Under  date  of  February  21, 1853,  Lieateuaut  D.  P. ' 
of  Engineers,  United  States  Army,  submitted  to  C4 
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He  is  eqnally  opposed  to  Falton^s  second  plan  of  timber  and  earth  for 
his  embankment,  and  his  reasons  are,  that  the  wash  from  the  dashing  of 
the  "waves  would  gradaally  remove  the  eiirth  and  expose  the  timber  to' 
the  action  of  the  salt-water  worm,  an(jl  decay  from  exposure  to  the 
weather,  and  thus  the  whole  fabric  be  rendered  worthless  for  the  object 
in  view. 

He  is  equally  opposed  to  the  plan  of  Captain  Bache,  of  a  tide-lock  at 
the  inlet.  ^*  The  scouring  power  of  all  the  water  that  can  flow  out  of  a 
tide-lock  does  not  seem  sufficient  to  keep  the  outlet  open.  Every  flood- 
tide,  and  the  ebb  also,  until  the  gates  are  opened,  will  bring  a  great 
deal  of  sand  along  the  beach  and  leave  it  in  the  channel.  The  overflow- 
ing water,  if  able  at  flrst  to  remove  all  the  sand,  will  carry  it  out  into 
deeper  water,  where  a  part  will  be  carried  away  and  a  part  left  to  aocn- 
mulate  from  day  to  day,  and  form  a  bar  too  distant  to  be  removed  by  so 
small  a  cause,  the  smail  current  from  the  lock  losing  its  power  by  diffu- 
sion." 

He  objects  to  the  plan  of  Mr.  Gwynn,  for  the  reason  that  the  incessant 
play  of  the  waves  between  high  and  low  water  in  every  wind  and  during 
high  winds,  the  violent  action  of  the  breakers  caused  by  the  sloping 
sides,  and  extending  for  some  distance  below  low  water  to  the  top  of 
the  embankment,  would  derange  the  stone  revetment  directly  and  let  it 
down  in  places ;  in  others,  loosen  and  remove  the  mud  beneath  the 
revetment.  The  effect  of  all  this  wonld  be  eventually  to  expose  the 
logs  and  cause  them  to  rot,  the  result  being,  in  a  few  years,  the  demoli- 
tion of  the  dam^  and  the  total  failure  of  the  project  to  shut  oft'  the- 
waters  of  -Albemarle  and  Pamlico  Sounds. 

He  then  proposes  a  plan  which,  if  ineffectual,  will  not  exclude  dams,. 
which  he  prefers  to  be  made  of  concrete.  He  proposes  by  excavation 
and  dredging  to  reopen  the  inlet  about  150  yards  wide  and  6  feet  deep/ 
at  the  ordinary  stage  of  the  water;  and  at  the  proper  time  to  run  out  a 
jettee  of  large  stones  or  cubic  masses  of  concrete,  resting  on  grillages 
of  pine  logs,  on  each  side  of  the  opening,  giving  to  them  and  the 
exposed  points  the  necessary  protection.  These  operations,  in  his 
judgment,  woul^  give  a  harbor  and  channel  of  entrance  for  vessels 
drawing  from  12  to  15  feet.  He  estimates  the  cost  at  $500,000,  which, 
adding  75  per  cent,  on  account  of  enhanced  prices,  would  amount  to 
$875,000. 

Captain  Woodbury,  it  would  appear,  on  an  appropriation  by  Congress 
of  $50,000,  commenced  operations  on  his  phm,  and  continued  the  same 
till  the  13th  of  March,  1856,  when  Lieutenant  W.  H.  C.  Whiting,  Corps 
of  Engineers,  was  assigned  to  the  work.  Subsequently  to  this  Lieu- 
tenant Whiting,  with  Brevet  Lieutenant  Colonel  W.  Tunibull,  Cori:)s  of 
Topographical  Engineers,  inspected  the  operations  together,  and  the 
following  was  the  latter's  report  on  the  subject,  which  is  so  terse,  and,  as 
1  think,  pertinent  in  the  matter,  bating  some  errors  of  statement  to  be 
hereafter  noted,  I  cannot  refrain  Irom  extracting  nearly  the  whole  of  it 
in  his  own  language.  The  report  was  made  to  Colonel  J.  J.  Abert, 
Chief  of  Corps  of  Topographical  Engineers,  September  1, 1857 :  • 

The  subject  of  re-opening  Roiiuoke  Inlet  has  been  reported  upon  by  several  enpjiueera 
of  distinction :  first,  by  Mr.  Fulton,  an  English  engmoer,  employed  by  the  Stat«  of 
North  Curolinaiu  1820;  second,  by  Captain  Bache,  Topographical  Engineers,  in  1H29; 
and  by  Mr.  Gwynn,  a  weU-known  civil  engineer,  employed  by  the  State  of  North  Car- 
olina ;  and  fourth,  by  Lieutenant  Woodbury,  Corps  of  Engineers,  in  1853 ;  all  of  whom 
agree  in  the  necessity  of  building  dams  across  Croatan  Sound,  which,  according  to 
Lieutenant  Woodbury's  report,  is  three  miles  over  and  averages  8  feet  deep,  with  a 
greatest  depth  of  13  feet ;  another  comomnication  east  of  Koanoke  Island^  called 
KoMioke  Sound,  with  a  principal  cliannel  one-half  mile  on«i  «axCl  v7^T^\^\\i%  \.  WtX 
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deep,  and  several  smnller  clmnneK  abont  tliree-fourtliB  of  a  mile  over  aniH  i>  i-" 
in  addition  to  which  tire  the  luarHlies,  16  iiicliOH   above   iiriliuanL'  level,  one  j::"^- 
qnarter  miles,  iiijikin^  the  dam  w^veii  miles  in    leii<^t]i,  for   which  tlif  it^-r: •:*>■■ 
alone  is  eNtinialt-d  l»y  Mr.  Fulton  at  ft'2.4n),OnO. 
Lientenniit  \Voo(li)nry  proposeH,  lifrtt,  to  excavate?!  a   cliiiniiol    IW  vjipIa  ri-.  ■• 

iiiencin*;  at  (>  feet  water  in  tlie  sand,  and  coutiuiiiii<;:  in   'the   Biiud-baiik;*.  t\.'r  «l>:  ' 
estimates  s  I  O.V,r  10. 

He  then  priJpoNes  to  <-nt  a  eanal  WO  yards  in  leii;rMi,  150  yards  wiiie.  amir:-''- 
from  the  sand  to  tiie  ocean,  for  which  he  estimator  :?40.r>f.»0 :'  the  tK'ean-«rin»'f  it^  ^ 
to  be  i>rotretiMl  l»y  piers  of  masonry  extendinj;,  respect i  vol y,  ono-half  ami  n-.r--..-: 
of  a   mile    into    the   sea,   the   estimate  fi»r  which    is    ^^i  <H»,lHM"»,    which  uwk-. ii- 
$G4(),(M.M),  whieh  added  to  tlie  estimate  of  Mr.  Fulton  for  the  item  of  stonr*  ai-v  ".j- 
$i\jVM\0()V,  ti)  wliicli  nnist  he  a<ldeii  other  items  of  material.  uia«'hineiy. 'a'-'-c.r' ' 
goncies,  iVe.,  whieh  wonhl,  in  my  opinion,  swell  the  estininfo  to  So.iH>ji.riii.i. 

Conj^n-ss  a]»])ropriated  J?r>iUM)0  t«>  «ymmenee  0|>orati«>iis  ;  $4n.<NJf)  have  Ivrnrisv 
and  at  this  time  there  is  scarcely  a  trace  to  ho  st'en  nf  what  h:UH  been  done,  i.:- - 
ing  sand  lillin*;  in  tlie  trench  as  fast  as  it  was  excavat«.'il  by  the  dn'di^Tr;:-nia  i:-'    j 
fact,  the  maehine  was  very  near  hein;;  imbed<h>d  in   the  sand,  ir  lilirn"-'^iiii  ?•  "'. 
behind  it.  hnt  was  ^rotten  out  in  time  to  save  it. 

Onmylirsl  visit  to  Na^s  Head,  in  company  with  I^i«>nt(*iiant  Whitiiej,  nf  tV.' 
of  Engineei-s,  pn«vionsly  in  charp>  of  the  work,  I  w:i.s  perfectly  Rjitistieil  •..;  :tx  ■- 
impracticability  of  the  sehenie,  and,  in  consequcnice,  reported  to  thi*  harns.r 
mendinj^  that  the  w(»rk  should  he  abandoned  and  tho  iiiueliiiicry  and  other  ip'.l''!i  ■" 
erty  sold,  whieh  report  was  approved  by  the  H<»n.  Se«7r«»rary  of  War.  .md  tlM-r?'^ 
was  sold  on  the  l;»ih  of  Au«i:ust.  On  refen-nce  to  the  oornrs'p(»ndene«'  on  tlji^v);"  { 
tile  in  tlie  oili<e  here,  1  find  that  Lieutenant  Whiting,  of  the  Corps  of  Kiiu'.a-^-V'! 
vionsly  in  ehar;^*' of  the  work,  a  yt)nnp  gentleman  of  a  liijjh  or«ler  »»!*  talrii.-'l 
judgment  and  dis<-rimiiiation,  had  frequently  reiMH'ted  to  his  Depaitnitiit. fx?f-] 
"his  want  of  faith  in  the  ]»lan  adopted  to  make  a  ooninnmioation  l»ftwi-»ii  A*.'**!. 
Sound  and  the oeean.  and  also  his  doubts  as  to  its  [iracrieability  at  all.  slf^r  • 
enormous  ex])en(liture,  alto;;<»ther  disproiX)rtionate  to  thr»  object."  In  bM-"' 
General  T()tt«*n,  <lated  March  IJl,  lt?o7,  after  referring  to  the  fact  of  the  ties'* 
having  tilled,  he  remarks: 

"  By  H'terring  to  my  letter  to  you  of  September  :\  lsr»G,  yc»u  will  soe  fhaT  li^■^j[ 
was  fully  predietcd  and  exi)osed  by  nic.     Never  havin$r  hatl  any  faith  at  :iil  ii:'^ 
cess  of  the  plan,  with  the  iiieans  at  hand,  these  appearanco<!i  <iecifh-d  me  to  ^=^ 
work  until  I  shouhl  hear  from  you.     Any  further   prosi.'ciition    with  a  siiii'lrJ^'i 
boat  and  the  fon.-e  available,  I  cannot  but  consider  au   unwarrant^-il  waste':  P' 
nionev.*' 

III  ropu'd  to  tho  foro^oiii)2:  report  of  Colonel  Tnniliiill,  I  w«I' 
mark  that  lio  luts  fallen  into  an  error  repi'e.seiitin<jr  Cantaiu  '^ivi^ 
as  report  ill  <r  tlu^  total  length  of  the  proposed  dam.s  across  Cp-UiM 
lioanoke  Sotinds  as  seven  miles.  The  total  len«^tll,  aeeonlin; ' 
report,  now  Ix^fore  ine,  is  six  miles,  lie  has  errcnl  also  in  stjiliae 
Fnlton's  estimate  to  have  been  $L^450,000.  It  was  d2,'ir>:j,4S;>,  :idi! 
inelndes  (hvcl;-!!!;!:  the  ehaunel  and  excavating*  the  baiiks. '  UehA* 
fallen  into  an  error  in  the  detailsand  total  anioiuit  of  Lieutenant^ 
bury's  estimate,  which  should  be  $r>()0,000,  instead  of  $i)4<i,(NM>.  D- 
also  eired  in  a(ldiii,«j:  Lieutenant  Woodbury's  ostiinattrfor'dmlipn: 
excavation  to  Mr.  Hilton-s  estimate  for  his  stone  enihaukment.tkr 
ter  already  iiiclinlin*^  the  items  of  dredging  and  excavation.  Tw' 
figures,  thercfon*,  would  be,  Fulton's  estimate  for  stone euikinkni^ 
cludiii^r  divd-iiiiy:,  82,:{(»:5,4vS3,  ])lus  Woodbury's  estimate  for  pies 
contiu^eiicies,  ><:5.")L0()() :  total,  82,717,483.  But,  as  1  have  statetllk" 
in  my  jnd^jfincnt  the  more  proper  way  to  arrive  at  the  tnith  of  Fi^ 
estimate  of  82,:>n;5,4S3,  at  the  i)resent  time,  would  be  to  iiierv.i^i 
least  WO  |)er  cent,  on  account  of  enhanced  values  thus  niat^ 
$4,72(),l>Gt»,  to  which  should  be  added,  as  above,  Lieutenant  WmiP' 
estimat^*       '  '   — "'  '"  ^o^- .....v 
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Engineer  Department  in  the  preliminary  operations  of  re-opening  Roa- 
noke Inlet,  should,  it  appears  to  me,  without  any  further  investigation^ 
satisfy  any  reasonable  mind  that  the  whole  project  is  impracticable. 
But,  having  been  required  by  your  instructions  of  July  23  last  to  make 
an  examination  or  survey,  and  report  on  the  subject,  1  will  endeavor  to 
fortify  this  position  by  the  following  considerations : 

1st.  That  while  Fulton  and  Gwyun  report  the  practicability  of  the 
project,  the  board  of  engineers,  to  whom  was  submitted  the  plan  of  Ful- 
ton, express  themselves  as  exceedingly  doubtful  on  this'  point.  They 
say,  as  before  quoted, ''  in  regard  to  the  advantages  resulting  to  the  State 
if  the  design  can  be  proved  practicable  and  of  permanent  utility,  the 
propriety  of  its  abandonment  or  of  its  completion  will  depend  chiefly,  as 
respects  the  State,  on  the  answer  to  this  question.^ 

2d.  Captain  Bache  remarks,  in  relation  to  the  feasibility  of  the  plan 
of  damming  Croatan  and  Koanoke  Sounds,  and  dredging  out  the  old 
inlet,  accoi^ing  to  Fulton's  plan,  ^^  that  no  human  foresiglit  can  predict 
the  precise  result  of  any  operations  of  a  similar  character  when  the 
causes  to  be  governed  when  known  are  so  various  and  powerful  f  and 
again,  in  relation  to  the  cost,  he  remarks,  ^^  that  the  enormous  amount  of 
the  cost  of  eflFecting  the  object,  joined  with  a  degree  of  doubt  which 
hangs  about  the  result  of  every  operation  of  a  similar  nature,  renders 
it  highly  probable  it  may  never  be  carried  into  etfect."  lie  therefore 
devises  a  more  economical  plan — that  of  a  tide-lock,  to  admit  only  of 
the  passage  of  vessels  bound  outward,  which  Captain  Woodbury,  as  I 
have  before  stated,  believes  impracticable  for  any  remunerative  par- 
pose  ;  and  I  cannot  but  concur  in  his  views. 

3d.  Captain  Woodbury  proves  that  Fulton  and  Gwynn's  plans  would  * 
be  ineffective ;   and  resorted  to  dredging,  with  the  use  of  protecting- 
piers  at  each  end  of  the  cut,  as  sufficient  to  oiien  the  inlet. 

4th.  From  the  report  of  CoT6nel  Turnbull,  above  given,  we  learn  that 
both  he  arid  Lieutenant  Whiting  had  no  faith  in  Captain  Woodbury's 
plan,  and  the  history  of  the  operation  shows  that  after  Captiiin  Wood- 
bury had  cut  a  trench  through  the  sands  on  the  Albemarle  Sound  side 
of  the  inlet,  the  two  officers  named  inspected  the  same  soon  afterward, 
and  couhi  scarcely  find  a  trace  of  it ;  and  not  only  so,  but  that  one  of 
the  dredges  came  near  being  lost  by  the  sands  tilling  in  so  rapidly  be- 
hind it.  The  consequence  was  that  Colonel  TunibuU  reported  the  whole 
project  impracticable,  and  by  direction  of  the-  honorable  Secretary  of 
War  it  was  abandoned  and  the  machinery  and  other  property  sold. 

5th.  Supposing  that  Fiilton's  plan  of  stone  embankments  across  Oro- 
aton  and  Roanoke  Sounds  were  carried  out,  with  the  dredging  and  pier- 
work,  the  cost  at  present  valuations,  as  stated  before,  would  most  prob- 
ably exceed  $5,000,000,  an  amount  of  money  greatly  disproportioned  to 
the  advantages  gained.  •  % 

6th.  In  my  tours  of  inspection  of  the  construction  of  the  new  light- 
house at  Cape  Hatteras,  I  have  several  times  crossed  Albemarle, 
Croatan,  and  Pamlico  Sounds,  and  have  also  taken  soundings  at  the 
east  end  of  Albemarle  Sound,  in  Koanoke  Sound,  on  the  slioals  at  the 
mouth  of  Roanoke  Sound,  and  in  Oregon  Inlet,  and  have  also  examined 
the  supposed  site  of  Roanoke  Inlet,  and  of  Captain  Woodbury's  cut  for 
the  new  inlet;  and  independent  of  the  reason^  given  under  the  above 
five  heads  of  the  impracticability  of  the  project,  I  believe  the  opening 
of  Oregon  Inlet,  near  the  south  end  of  Roanoke  Sound,  for  the  first 
time,  September  8,  1846,*  has  so  completely  changed  the  topography 

*  Mr.  John  B.  Etheridge,  before  referred  toaB  living  at  Or^gion  1tv\^\».  yx^^^^^yvv^  tsl^  ^C^'t^ 
the  breach  now  called  Oregon  Inlet  (>ocared8eptem\>ei%,  V^*5,  «>AiiiX\^aX\i&H«^:^^^ 
first  man  to  cross  it 
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of  that  sound  (not  before  adverted  to  by  ray  predecessors)  as  toi& 
^e  impracticiibility  of  re-opening  Boanoke   Inlet   still  more  cM. 
The  effect  of  the  opening  of  Oi-egon  Inlet  has  been,  as  the  dM  >3 
vey  map  shows,  to  narrow  in  five  years,  between  1846  and  1851  tm 
the  hydrography  was  made,  the  channel    of  Boanoke  Soand.  <  ^ 
point  "where  Fulton's  Dam  would  cross  it,  from  a  width  of  one  half  lii 
with  nine  feet  water,  as  reported  by  bini,  to   a   breadth  of  only* 
eighth  mile,  and  8  f(^t  of  water.    The  reason  of  tbis  has  UD(louiw< 
b^n  on  account  of  the  shoaling  of  the  water  at  tlie  south  end  of  ft 
sonnd,  caused  by  the   meetihg  of  the  influx    current  of  the***! 
through  Oregon  Inlet,  with  the  southerly   current  through  Koia** 
Sound,  this  making  a  shoal,  the  effect  of  whicb  bas  l>een  in  a  maaner.' 
dam  up  this  sound,  and  thus  weaken  the  current  to  suchade^^is'  | 
cause  all  the  sediment  which  had  before  came  clown  from  Alb^mr  > 
Sonnd,  and  freely  passed  through  Koanoke  into  Paiulieo  Sound.  w»*  r 
up  and  contract  the  channel  of  Koanoke  Sound.     It  has  als<ibi^~-^ 
doubtedly  due  to  this  cause  that  the  water  has  shoaled  to  sncliadfj?!- 
as  the  Coast  Survey  maps  show,  at  the  foot  or  east  end  of  Albfttf: 
Sound.    Now,  suppose  a  channel  dredged  through  these  la^t  4dK 
auxilary  to  the  reopening  of  lioanoke  Inlet,   what   would  he  m\i<^ 
doubtedly  the  effect  after  every  western   grale  t     Most  assnwlly  tL* 
light  sands  of  the  shoals  would  be  lifted  from  their  resting  itec": 
carried  along  until  they  could  find  a  lodgment  in  the  new  cat  chai^- 
and  this  operation  wotfld  so  invariably  and  fi-equently  owurasiovtr 
rapidly  efface  every  trace  of  the  cut,  just  as  was  the  ca^^e  with  the  trfi: 
made  by  Captain  Woodbury. 

'  7th.  Again,  admitting  that  Congress  should  appropriate  the  hip 
sum  estimate<l  for  the  project,  ()$5,345,1)66,)  and  the  work  carried  onri 
the  utmost  dispatch,  it  is  very  certain  every  westerly  gale  wouU  t 
the  new-cut  channel  to  such  a  degree  as  to  make  it  an  everrecunc: 
necessity  to  dredge  it  over  again ;  and  it  is  equally  certain  that  on* 
count  of  the  exposed  situation  of  the  channel-piers,  making  thea^ 
ject  to  the  severest  shocks  and  washings  of  the  oce^n,  tliev,  too,  voi^ 
require  repairs  to  such  an  extent  and  so  often  as  in  airprobabilityw^f 
to  allow  a  channel  to  be  of  any  practical  use. 

8th.  For  the  above-mentioned  reasons  I  respectfuUv  submit  tltfi^ 
would  he  an  unwarrantable  waste  of  the  public  moneV  to  apply  ii> 
any  such  object,  and  none,  in  my  humble  judgment,  should  be  appnKC 
ated  by  Congress  for  the  purpose. 

All  of  Avliich  is  respectfully  submitted. 

^  ,      ,  ^    .  ,       J.  H.  SlMPSOy, 

Colonel  Engineers  and  Bvi.  Brig.  Gen  I,  F.  &  A 

Brigadier  General  A^  A.  Humphheys, 

Chic/  of  Engineers,  U.  S.  A.,  ^VtkhingtonJ  B.  C. 


APrENDIX  R. 


United  States  Enginbeb  Opftck, 

Philadelphia,  Pennsylvania,  September  8,  LC 

General  :  I  have  the  honor  to  transmit,  herewith  my  anneal  Kf** 

for  the  year  ending  June  30, 1871,  for  the  river  and  harbor  iBp** 

ments,  surveys,  &c.,  in  my  charge,  viz:  Delaware  Breakwater Hitf^ 

construcUou  «i:  \i\eT  «Lt  or  near  Lewes,  Delaware  j  improTing  btft^^ 


il 
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Marcas  Hook,  Pennsylvania;  improvement  of  Wilmin^n  Harbor, 
Delaware ;  repairing  the  stone  piers  belonging  to  tlie  United  States  in 
the  harbor  of  New  Castle,  Delaware ;  clearing  and  buoying  the  channel 
of  the  Schuylkill  Eiver;  Ice  Harbor  at  Iteedy  Island^  Delaware;  re- 
moval of  obstructions  of  Salem  River,  New  Jersey ;  improvement  of 
South  River,  New  Jersey ;  improvement  of  the  north  and  south  branches 
of  the  Shrewsbury  River,  New  Jersey ;  survey  of  Horseshoe  Shoals, 
Delaware  River,  Pennsylvania ;  survey  of  Chester  Harbor,  Delaware 
River,  Pennsylvania,  and  survey  of  Delaware  River  between  Trenton 
and  Bordentown. 

Very  respectfully,  your  obedient  servant, 

J.  D.  KURTZ, 

•  Lieutenant  Colonel  of  Engineers. 

Brigadier  Greneral  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  8.  A.^  Washington^  D.  C 


R  1. 


BELAJVAKE  BBEAKWATEB  HASBOB.     . 

The  completion  of  this  harbor,  according  to  the  original  project, 
was  reported  in  last  year's  annual  report.  This  project  was  devised 
mofe  than  .forty  years  ago. 

It  is  the  case  here,  as  in  many  other  Government  works,  buildings, 
and  establishments,  that  the  growth  of  the  country  has  far  exceeded  the 
provision  made  for  its  probable  wants.  This  harbor  is  quite  too  small 
for  the  accommodation  of  the  vessels  which  now  resort  to  it.  Its  posi- 
tion-on the  coastline  is  admirable  for  the  use  it  was  designed  to 
subserve,  that  of  a  harbor  of  refuge  for  vessels  plying  north  and  south 
along  the  Atlantic  seaboard.  It  is  situated  just  half-way  from  Sandy 
Hook  Bay  to  the  mouth  of  the  Chesapeake,  and  vessels  can  enter  it  with 
very  little  deviation  from  tfieir  routes,  and  resume  their  voyages  again 
with  a  minimum  loss  of  time. 

It  is  a  national  work  in  the  highest  sense.  While  the  commerce  of 
Philadelpliia  and  of  all  the  other  ports  in  the  Delaware  resort  to  it,  a 
great  number  of  other  vessels,  coming  from  and  bound  to  ports  outside 
of  the  Delaware,  avail  themselves  of  it  just  as  freely,  and  take  refuge  in 
it  from  any  stress  of  weather  which  makes  it  prudent  for  them  to  seek 
a  harbor  for  a  season. 

Last  year's  report  shows  that  fifteen  thousand  vessels  were  recorded 
as  visiting  this  harbor.  Adding  those  entering  and  leaving  without 
being  noted,  twenty  or  twenty-five  thousand  may  be  taken  as  the  number 
that  used  the  harbor  during  fiie  year.  Its  present  capacity  is  deter- 
mined by  the  space  that  is  sheltered  by  the  breakwater  proper.  This  is 
a  straight  line  nearly  half  a  mile  long,  and  it  may  be  taken  as  the 
diameter  of  the  half  circle  behind  it,  the  area  of  which  will  represent 
approximately  the  sheltered  harbor.  Northeastwardly  of  the  break- 
water is  the  ice  breaker. structure,  a  quarter  of  a  mile  in  length,  but 
separated  from  the  breakwater  proper  by  a  gap  of  nearly  equal  extent, 
through  which  the  sea  rolls  in  northeastwardly  weather  without  hinder- 
ance.  If  the  sea  whigh  now  rolls  through  this  gap  were  excluded,  the 
diameter  of  the  sheltered  area  would  be  about  doubled,  and  that  area 
would  be  increased  to  between  three  and  four  fold  its  present  extent. 
This  would  add  very  greatly  to  the  capaeity  of  the  harbor. 
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A  succession  of  careful  surveys  of  the  harbor  shows  plainly  tiat>  I 
depth  of  water  it  aftbrds  has  been  sensibly  and  steadily  duDinii:. 
since  the  great  stone  mounds  which  compose  the  works* were fm 
At  the  same  time  the  point  of  Cape  Henlopeu  has  advanced  to  \hri' 
with  remarkable  rapidity,  the  shore  havin^r  grained  in  thatdimt^:^' 
feet  in  forty-three  years,  while  the  vertical  deposit  of  sand  hasrwAp*/* 
feet.  These  facts  exact  the  greatest  caution  iu  devising  aud  ei*^;:::- 
additional  works  here,  and  call  for  very  c*aref  ill  scrutiny  of  their pj^' 
and  possible  effects  upon  the  harbor.  Before  the  moide  of  shattiii:^: 
the  sea  from  the  gap  between  the  works  is  decided  on,  the  sy* 
should  receive  the  consideration  and  study  of  more  than  oneexiHV> 
engineer.  My  oi)inion  is  that  the  safest  method  is  the  preferabj''^ 
There  will  be  opportunity  now  for  a  yeiir's  observation,  by  an  eDri- 
oflScer  on  the  spot,  of  the  action  of  sea,  waves,  cun'ents,  windA.a&i- 
the  physical  aud  meteorological  features  of  the  position,  so  that  rtJ»' 
data,  running  through  the  four  seasons,  may  be  collecte<l,  whenrn: 
it  has  been  found  impracticable  to  obtain  deliuite  particulars  tbj;t 
bo  relied  on. 

The  thre<>  practidil  methods  of  enlarging  the  harbor  are  as  folk'* 

First.  Fill  the  gap  between  the  breakwater  and  ice-breaker  with  s- 
uniting  the  two  structures  and  making  the  whole  a  contiuooos  l>ajrt 
to  the  sea. 

Second.  Prolong  the  ice-breaker  to  the  eastward  till  it  laps  the  br* 
water  sufficiently  to  exclude  the  sea. 

Third.  Construct  a  detached  work  in  advance  of  the  gapofsoi-'' 
length  to  cover  it  at  both  ends. 

The  first  method  is  the  cheapest,  but  it  i)re vents  all  access  o'* 
harbor  by  the  gap,  and  requires  vessels  coming  down  thebav.a?^- 
as  those  going  up,  to  pass  to  the  southern  end  and  enter  between U? 
Heniopen  and  the  breakwat4.*r. 

The  third  method  allows  access  by  the  gap  to  vessels  enterin?f^' 
either  direction.  Moreover,  it  interferes  in  the  least  de<n*e«^iit^ 
currents  and  tides  of  the  harbor,  and  so  best  avoids  the  riskofiuja^- 
the  depth  of  water  and  of  disturbing  the  shore  lines. 

The  lirst  project  will  require : 

112,000  tons  of  stone,  at  $4  50  per  ton . .  ^ fii^f 

180,000  tons,  at  $3  50  per  ton "...  I (WL> 
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The  second  project  will  require: 

177,300  tons  of  stone,  at  $4  50  per  ton . 
260,000  tons,  at  *3  50  per  ton 
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The  third  project  will  require : 

207,700  tons  of  stone,  at  $4  50  per  ton , .  .• $934, 650 

311,500  tons,  at  $3  50  per  ton 1, 090, 250 

2, 024, 900 
Add  for  contingencies  12Ji)er  cent  •-      253, 100 

Total 2,278,000 

The  existing  works  have  cost $2, 127, 403 


A  plan  of  the  harbor,  with  sketches  of  the  three  projects  here  indi- 
cated, is  transmitted  with  this  report.  This  subject  is  fully  discussed  in 
the  reports  of  Major  Hartman  Bache,  Corps  of  Topographical  Engineers, 
dated  15th  October,  1844, 16th  September,  1839,  and  others. 

The  views  which  I  have  presented  are  in  accordance  with  those  enter- 
tained by  that  officer. 

STATEMENT  OF  FUNDS. 

In  hands  of  officer  June  30, 1871. $1, 711  93 

In  Treasury  June  30, 1871 1, 961  17 

Total  on  hand 3, 673  10 


It  is  recommended  that  there  be  appropriated  for  the  service  of  the^ 
fiscal  year  ending  June  30,  1873,  for  increasing  the  capacity  of  the  Del- 
aware Breakwater  Harbor,  or  for  continuation  of  operations  at  the 
Delaware  breakwater  Harbor,  $300,000. 


R  2.  * 

CONSTRUCTION  OF  PIER  AT  OR  NEAR  LEWES,  DELAWARE. 

The  appropriation  for  the  construction  of  a  landing-pier  at  the  Dela- 
ware Breakwater  Harbor,  was  made  at  the  close  of  the  session  of  Con- 
gress in  Xhe  ^summer  ot  1870.  Ever  since  the  construction  of  this  break- 
water, by  which  an  important  artificial  harbor  of  refuge  was  constituted 
at  the  mouth  of  the  Delaware  Ba^,  it  Ims.been  very  desirable  for  vessels 
using  the  harbor  that  convenient  means  of  communicating  with  the 
shore  should  be  provided  for  their  use.  A  boat-pier  was  first  construct- 
ed by  the  United  States,  and  since  its  decay  Congress  has  several  times 
called  for  information  as  to  the  best  means  of  replacing  it.  Recently  a 
railroad  has  been  constructed  connecting  the  harbor  with  the  region  in  its 
iiearand  with  the  general  railroad  system  of  the  country.  At  tiie  session 
of  1870-71  an  a|>propriation  of  $225,000  was  made  for  the  construction 
of  a  landing-pier  of  stone  or  iron  at  this  locality.  After  the  collection 
of  all  practicable  information  on  the  subject  a  project  for  a  pier  on 
wrought-iron  screw-piles  was  submitted  to  the  Chief  of  Engineers,  and 
the  proposed  structure  was  approved  by  him,  with  the  concurrence  of  a 
board  of  engineer  officers  in  the  project,    Ewittxet  luivycvxi'^CCvsvv  ^^ss^ 
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deBiretl  by  tlie  board  before  deciding  upoD  the  position  fix  Ar[^ 
This  iuformation  has  been  obtaiuud,  aud  the  question  of  site  my  tti^r 
be  passed  upon  by  it.  In  tUe  mean  time,  such  other  measusbt^ 
practitsable  bave  been  taken  to  expedite  the  work. 

Arrangements  have  becD  effected  for  procnriug  the  matemlf  troi 
for  the  work ;  expcrimenta  on  the  soil,  and  the  means  of  peaectKiui 
have  been  made;  measures  for  securing  a  site  from  thr  int^ 
Delaware  liave  been  effected,  and  such  steps  as  will  fadliu>> 
deteniiiiiiition  of  the  leg^il  questions  concerned  are  in  progre$.-i  C;<i 
the  transfer  to  the  United  Sbites  of  tbe  site  for  the  sbore^Ddit'-c 
pier,  and  tlie  approval,  by  tbe  Attorney  General  of  tbe  UoiM  ^id- 
of  the  acHon  of  the  State  of  Delaware  in  tlie  matter,  tbe  colsitto: 
can  bo  coninieueed.  Abstracts  of  proposals  for  tbe  iron  andtuuln: 
this  pier  are  transmitted  herewith. 

To  complete  the  structure  the  sum  of  ^35,000  will  be  re<iiured.tt 
is  asked  that  this  sum  be  appropriated  for  the  service  of  tbe  an  t^^ 
year, 

STATEMENT  OF   FUNDS. 

Appropriation  by  act  of  July  11, 1870 (235.i»*' 

KxpeuditurcH,  (surveys,  plans,  services,  &;c.) 3.K' 

Balance  available  July  1, 1871 il\M 

Appropriation  asked  for  year  ending  June  30, 1873 8^***' 


AMract  of  propoiaU  foriron  for  pier  at  Letn»,  Delarair. 


iiiJIhk 


1,  l-i-iilt 


AlliritHx    ik    tilioiF/Uaiich  Chi 

PMiIiIIiic,  Ki'iiit<iri(trn.;'#ri>tmnt 
Fonnilrrr.  Cobi  Hprinir.  ^~rw  Ynrk . 

X.  B,  Slnim-tilinrK  &  Cu.,  Wilmlue- 
(nu.  ItrlUH-iitf 

Pitrrwin    Inni  Cumpanjr,  Patcrnoii, 

Kpihwu   Drlilirc  CDmruuiy,    BaBlila. 

K.T»Ywk  

L    P    MmtIk  h.   Co..   PMUdi'tphlii. 


IIATKRIALS. 


ir.»!«!o  I. 


j   3,bei  GO  I    43,001  OB 
3^t».i\    4G,  11-;  OT 


DrlliRTj  •!  l/«> 
PritMlllfcBr«* 

Prkr,  lilt's"* 
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AbBtraet  cfprojpoidU — lumber  for  pier  near  Lemeey  Delaware. 


No. 


Kama  of  bidder. 


White  pine. 


Yellow  pine. 


1 
S 
3 
4 

5 
6 

7 

8 

9 

10 

11 


8.  B.  Garrimm  &,  Co.,  Camden,  New  Jersey 

J.  Bigler  6l  Co..  Kewbargh,  Orange  Comity,  New  York. 

Bigler  &  Son,  Harritibnrch,  Pennsylvania 

Shiirtsnen  Sl  Broner,  Cc^ombia,  Pennsylvania 

WUllam  M.  Shakespeare,  Dover,  Delaware 

Heikel  &  Harrin,  Daaphin,  Pennsylvania 

R.  J.  du  W.  Neoly  &  Co.,  Portsmouth,  Virginia 

Cook  Si.  Pardee,  Watsonstown,  Pennsylvania 

S.  B.  Garrison  it,  Co.,  Camden.  New  Jersey 

Watson  it.  Pittinger,  Brooklyn,  New  York 

Eppinger,  Kusseu  d&  Co.,  New  if  ork  City 


$15. 944  00 
15, 744  70 
15, 146  80 
13, 544  Oa 
17,  419  60 
13, 570  65 


15,585  80 
i5^'545'46 


116, 416  05 


16, 416  00 

iisifo'io 


18, 445  00 
14,387  10 
16,600  50 


E  3. 


United  States  Engineer  Office, 

Philadelphiay  Pa.j  April  5,  1871. 

General  :  I  have  the  honor  to  report  as  follows,  upon  the  subject  of 
the  construction  of  ^'  a  good  and  substantial  pier  of  stone  or  iron  in  the 
Delaware  Bay,  at  or  near  Lewes,  as  provided  for  in  section  12  of  the 
act  of  July  15,  1870,  (public,  Np.  183,)  making  appropriations  for 
sundry  civil  expenses,"  and  to  submit  the  accompanying  project  for  the 
construction  of  a  pier,  in  compliance  with  your  instructions  of  July  28, 
1870,  placing  this  matter  in  my  charge. 

As  soon  as  tbe  artificial  harbor  the  of  Delaware  Breakwater  came 
into  use  by  vessels,  the  want  of  a  ianding-pier  to  enable  them  to  com- 
municate with  the  shore  was  realized ;  and  proWsion  was  thereupon 
made  by  Congress  for  such  a  pier,  to  enable  boats  to  land,  provisions 
and  supplies  to  be  obtained,  and  to  give  access  to  the  lines  of  travel 
and  afford  mail  accommodations. 

Accordingly,  in  1837,  a  wooden-pile  landing-pier  was  constructed 
by  General  (then  Captain)  R.  Delafield,  of  the  Corps  of  Engineers,  for 
these  purposes.  This  pier  was  about  1,200  feet  long,  with  a  uniform 
width  of  20  feet,  and  had  8  feet  of  water  at  the  pier-head  at  low  water. 
The  bays  of  the  ])ier  were  19  feet  wide,  with  four  rows  of  piles  between 
them.  The  structure  was  guarded  by  a  series  of  six  ice-breaker  piers 
on  the  seaward  side,  and  a  like  series  on  the  inner  side,  these  piers 
being  placed  at  distances  of  75  feet  from  the  landing-pier,  and  100  feet 
to  150  feet  from  one  ice-breaker  to  the  next.  This  structure  cost  about 
$60,000,  and  lasted  eleven  or  twelve  years.  It  was  not  injured  by  the 
ice.  A  vessel  adrift  once  broke  through  it,  after  the  piles  bad  been 
honeycombed  by  the  boring-worms,  which  were  the  cause  of  its  failing 
after  twelve  years'  service. 

In  1859  Lieutenant  Colonel  (then  Captain)  John  Newton,  Corps  of 
Engineers,  in  compliance  with  instructions  from  the  Chief  of  Engineers, 
presented  a  proje<t  for  a  landing-pier  at  the  harbor.  He  proposed  a 
wharf  90  feet  by  90  feet,  supported  on  16  stone  piles,  to  be  connected 
with  the  shore  by  the  shortest  line,  about  north  and  south,  the  distance 
being  a  little  over  a  thousand  feet.  The  connection  was  to  be  a  wooden 
trussed  bridge  14  feet  wide,  with  bays  of  a  hundred  feet,  to  besup|)orted 
upon  two  sets  of  stone  piers.  Depth  of  water  at  the  pier  head  9  feet 
at  low  water.  The  stone  piers  to  rest  upon  iron  screw-piles.  Colonel 
Newton  presented  his  project  as  an  illustration  of  the  general  principles 
upon  which  such  a  structure  should  be  erected.  The  estimate  of  thia 
project  was  $88,000. 
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In  ISCi  tlio  Seuate,  by  resolution  of  February  3,  directe.1  it? '  ■. 
mittee  on  Conunerce  "  to  inquire  into  the  expediency  or  i>h-r«;- 
constructinj;  a  ])ier  n(»ar,  or  opposite  to,  the  town  of  Lewes,  in  :*!0"  >  f 


i 


of  Delaware,  for  the  i>rotection  of  vessels  iiavi^^atinj?  the  Di-hi-^ai":' 
and  Kiver."     Under  this  resolution  Lieutenant   Colonel  Ilriin  1> 
ton,  and  (Jnptain  F.  E.  Prime,  Corps  of  Engineers,  \rere  eoa^tiii:*-^  . 
board  of  engineers,  and  instructed  to  examine  the  (|nestionsiir*^> 
and  to  rej)<)rt  a  plan  of  piers  with  estimates,  for  strneture.s  oi' >■»:.:- 
of  iron.    In  their  report  they  state,  respecting  the  necessity  iu-:*  , 
of  a  pier :  *  ! 

The  lar^e  number  of  vessels  that    seek  for  shelter  at  thf  tar*- 
the  supplies  tliey  need;  vessels  calling  for  orders;  the  ikv'*-*'; 
means  of  ccunmunicatin^  with  the  shore   and   witli  rhiljulrl:iit:»  " 
difficulty  of  crossing  the  bar  which  lies  Otf  the    beach  ah.mr  >»'> 
and  the  ice  tlmt  fi>rms  alonj^  the  shores,  too  compact  for  boiii>t"!'' 
trate,  yet  not  strong  enough  to  pass  over  conveniently.  i 

They  inopose  a  pier  reaching  to  1)  feet  at  low  water,  anil  irc-ji 
a  length  of  about  1,LM)0  feet.    The  location,  the  same  as  tharrbi-^- 
Captain  Newton,  a  short  distance  nearer  the  cai>e  than  the  sjMt  oo.q  - 
by  the  former  (lovernment  wooden  pier. 

Their  i)r(>ject  for  pier,  with  stone  substructure,  proposed  mr^:^- 
l)ier-head  on  three  rows  of  stone  piers,  4  feet  by  4  leet,  tw^i'l^^iB*: 
20  feet  froni  center  to  center;  the  area  to  be  04' feet  by  U  iVtt:  :; 
stone  i)iers  to  be  supi)orted  by  screw-piles  penetrating  the  j^kI ''- 
depth  of  8  feet;  lloor  timbers  of  12  inches  by  12  inches.  i»lart.Hl':''' 
piers,  to  cross  each  other  and  sustain  the  floor  of  .■^inrll  ]>lank>:- 
whole  well  tied  together  with  iron;  the  piers  of  the  briili:**  ir-t;^ 
shore  to  be  10  feet  by  4  feet;  the  bridge  to  be  14  feet  wide,  aiiilisp 
22  feet  from  center  to  center,  and  supported  on  screw-piles;  t'l'^' 
like  the  ])ier-head. 

T1m\v  i)n»f(M-  a  ])ier  to  be  obtained  by  hollow  tubular  beam >  of  ^-^-^ 
iron  resting  on  piers,  40  to  50  feet  apart;  the  i>ier-head  tu  n»st  oab" 
iron  i)iles,  4  to  0  feet  diameter,  sunk  by  atmospheric  pressuiv.  iin«U' 
with  conirrete.    The  estimated  cost  of  pier,  built  on  stone  sul>Mni«''=' 
is  8147,000. 

For  an  iron  i)ier  they  proi)ose  screw-piles,  6i  inches  in  ilJaT'- 
braced  by  3-inch  bars,  and  screws  of  3  feet  diameter  for  the  sii^**:^ 
ture;  the  top  work  to  be  of  timber  similar  to  the  stone  pier  p.- 
Their  estimate  for  pier  on  screw-piles  is  8114,000. 

On  the  4th  February,  1800,  the  House  of  Representatives  calW? 
the  Secretary  of  the  Treasury  to  connnunicate    to   the  Hoiisi'i'-' 
information  in  his  ])ossession  relating  to  surveys  made  in  thelVia'*^ 
Breakwater  Harbor,  with  a  view  to  the  erection  of  a  pier. 

Upon  this  eall  the  survey  of  Lieutenant  Fniuk  liarr,  of  tbereve. 
service,  was  forwarded  to  the  Speaker  of  the  House,  and  als*'.  fr»*'" 
War  Department,  the  report  of  Colonel  Brewertou  and  Captaiui- 
of  whir'h  an  outline  is  given  above. 

Lieutenant  Harr  states  the  large  number  of  vessels  that  Si^t^! 
harbor  for  refug(»,  its  advantitgeous  situation,  the  iiecessitv  foratiiii^*^ 
protection,  and  for  facilities  for  communicating  witli  the  short-. 

The  main  deliciencies  of  the  harbor  are,  he  states:     1st.  Iiiflift*^ 
capacity.     IM.  I nadcipiate  protection.     3d.  Insufficient  depth  of  ^^ 
4th.  Want  of  i)rotection  against  ice.     5th.   I>illieultv  of  iaiHlir::*-* 
obtaining  supplies.     He  inditrates  four  points  in   the  liarbt»r  wl'^' 
depth  of  15  feet  at  low  water  can  be  had,  and  recommends  a  ^^ 
irott  pWoii  wt  W\\i  \\\o^V,  ^wWaiViV^  \\lace. 
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Within  comparatively  a  few  years  the  peuinsnla  of  Delaware  has 
beeu  traversed  from  north  to  south  by  a  trunk  raikoad,  and  a  large 
number  of  lateral  roads  have  beeu  constructed,  connecting  the  main 
trunk,  at  various  points,  with  the  Delaware  and  Chesapeake  Bays. 
One  of  these  connecting  roads,  the  Junction  and  Breakwater  llailroad, 
has  recently  been  completed  to  the  shore  of  the  Breakwater  Harbor,  so 
that  the  harbor  is  now  in  connection  with  the  railroad  system  of  the 
country,  it  was  indis{)ensable  that  a  suitable  landing-pier  should  enable 
vessels  to  receive  and  discharge  cargoes  from  the  railroad,  and  the 
company  have  accordingly  constructed,  at  a  cost  of  $37,000,  a  pile-pier 
1,000  feet  long,  with  the  requisite  track  room  and  shipping  facilities  at 
the  terminus  of  their  road.  This  landing-pier  has  14  feet  water  at  its 
head  at  low  water.  It  was  completed  in  the  early  part  of  the  summer 
of  1570.  During  the  busy  season  of  1870,  a  steamer  of  1,200  tons  bur- 
den made  constant  trips  to  New  York,  carrying  the  freight  from  the 
line  of  the  railroad,  and  also  passengers  and  the  return  freight  from 
New  Yort 

Congress  by  the  twelfth  and  thirteenth  sections  of  the  act  of  July  15, 
1870,  (public,*  No.  183,)  appropriated  the  sum  of  $225,000,  or  so  much 
thereof  as  may  be  necessary,  to  construct  a  good  and  substantial  pier 
of  stone  or  iron  in  the  Delaware  Bay,  at  or  near  Lewes,  and  provided 
that  the  Junction  and  Breakwater  liailroad  may  extend  their  railroad 
upon  and  over  said  pier,  and  freely  use  said  pier  in  connection  with 
their  road,  subject  to  such  regulations  and  charges  for  maintenance  and 
repairs  as  the  Secretarj-  of  War  may  adopt. 

The  first  question  to  be  det^^rmined  respecting  the  construction  of  this 
pier  is  the  position  it  should  occupy  in  the  harbor.  This  depends  upon 
the  draught  of  water  that  it  is  to  attbrd,  and  the  class  of  vessels  that 
will  make  use  of  it.  The  first  pier,  built  in  1837,  extended  into  9  feet 
water,  and  was  designed  to  enable  vessels  to  communicate  with  the 
shore  by  means  ot  their  boats.  The  railroad  pier  just  finished  has  14 
feet  water  at  it^  head,  and  afforded  a  shipping  place  during  the  last 
summer  to  a  large  steamship. 

I  consider  tliat  the  pier  now  appropriated  for  by  the  United  States  is 
intended  to  afford  all  necessary  facilities  to  all  vessels  seeking  the  pro- 
tection or  use  of  the  harbor  of  refuge  at  this  breakwater,  and  that  with 
the  means  of  transportation  to  the  liarbor  supplied  by  the  railroad  just 
completed,  all  kiiuls  of  supplies  and  means  of  i^efitment  maybe  provided 
at  this  place,  and  especially  that  coal  for  fuel  for  sea  going  steamers 
may  be  put  in  depot  for  that  use.  Heretofore  this  has  not  been  practi- 
cable. Steamers  in  want  of  fuel  have  occasionally  come  into  the  harbor, 
and  I  believe  have  used  such  coal  as  has  been  collected  from  vessels 
wrecked  in  the  vicinity.  It  is  not  supposed  that  the  use  of  a  pier  for 
such  purposes  will  grow  up  suddenly,  but  rather  that  it  will  gradually 
he  availed  of,  as  its  value  comes  to  be  realized.  The  naval  steamers  of 
the  Government,  as  well  as  merchant  vessels,  should  be  able  to  use  the 
pier  for  supplies.  The  existing  pier  is,  no  doubt,  sufficient  for  present 
purposes,  and  will  be  serviceable  for  a  number  of  years. 

Following  these  considerations,  I  am  of  opinion  that  the  pier  should 
be  so  located  that  it  will  be  practicable  by  additions,  if  necessary  to  its 
length,  to  reach  as  deep  water  as  the  harbor  affords,  or  as  may  be 
required  by  any  vessels  resorting  to  it  for  refitment  or  sup][)1ies.  Five 
positions  for  the  pier  are  marked  on  the  chart  of  the  harbor  accom- 
panying this  report.  The  first  will  afford  16  feet  water,  with  a  length 
of  l',5(>0  feet;  the  second  17  to  18  feet,  with  a  length  of  1,680  feet;  the 
tiiurd  19  to  20  feet,  with  a  length  of  1,680  feet*,  tUe  iovkxtXi ^V X/(^ 'I'^ i^\>^ 


Belection  is  to  bo  mniie  for  the  Htrnctiirp.  A.  pier-bead  i 
small  (Umeti^ioua,  isolated  at  the  end  of  a  lunff  coiin< 
liable  to  receive  the  seveitat  presaiire  of  ice-flelds  and 
to  be  exj)oseil  to  the  accutniilnted  force  of  larf^e  vesi 
Bide  and  riding  acniiiHt  it  with  the  roll  of  n  moderate 
lars  of  moilenite  diinunBions,  Imilt  in  horizoutal  com 
open  a  subHtructnre  of  iron  or  other  material,  are  liaNe 
by-8iK'li  an  enormous  miiRs  in  motion,  while  tbe  croRs  d 
Btone-work  are  still  ko  large  and  the  interspaces  so  sn 
that  floating  iec  will  not  pasa  through,  but  will  acctimn 
pierhead  an<l  form  fields  of  large  extent.  For  these 
narrow  pier-head  is  proposed,  and  iron  is  preferred  af 
the  pier,  in  piles  having  no  joint  or  horizontal  i>Iane  of 
top  to  L)ottoni,  the  lineM  of  piles  to  bo  placed  at  short 
aud  the  whole  stnictiire  to  be  bound  together  b,v  ties  a 
to  receive  the  i)reNsni'C  of  vessels  and  of  ice  at  alar^^e  n 
and  distribute  it  through  as  many  members  as  possible, 
this  general  arrangement  a  series  of  idle  feodcrs  is 
placed  along  the  outer  part  of  the  strnctnre,  connected 
izontal  ties,  but  entirely  disconnected  from  the  m&uil 
proper.  This  entire  system  will  have  to  yield. the  dim 
and  the  pier  (taken  at  l'  feet)  before  any  pressnre  will 
hitter.  A  series  of  mooring  and  windiug  buoys  will  b 
Bides  of  the  wharf,  to  which  ves^ls  lying  alongside  wil 
as  to  i-elii-ve  the  fenders  of  most  of  the  pressure  that  ni 
them.  Vessels  Xan  always  lie  alongside  in  raoderat 
when  ice  forms  it  will  be  resisted,  bodily,  by  the  who 
Btrncture  in  to  its  shore  end,  the  presaare  being  grsxdn 
the  iee  takes  the  bottom.  Ko  attempt  is  made  to  pro' 
sage  of  floating  ice  between  the  lines  of  piles.  It  is  be 
would  not  be  practicable,  even  with  bays  of  .50  or  100  t^ 
wind  would  set  the  lloating  ice  against  the  flranie  work  ( 
and  the  wiiler  the  bays  (within  such  limits  as  am  ] 
greater  the  mass  that  would  press  against  each  indiri 
fields  of  ice  are  a  more  serious  diffleultv.     i^Ikm^  i* 
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This  arratigement  would  at  the  same  time  give  inridental  protection  to 
the  lauding-pier.  Such  a  series  of  works  is  suggested  by  Lieutenant 
Barr  in  his  report  mentioned  above. 

If  observation  should  show  that  special  ice-breakers  must  be  used  for 
protection  of  the  pier,  they  will  probably  be  required  to  be  placed  at 
Buch  positions  as  are  indicated  on  the  chart  herewith  by  the  letters  i,  t,  t. 

The  position  for  the  pier,  having  the  deei>est  water,  as  indicated  above, 
is  necessarily  more  exposed  to  the  action  of  the  sea  than  those  lying 
farther  up  the  harbor  where  the  water  is  shoaler.  This  would  be  cause 
of  anxiety  if  experience  had  not  shown  more  satisfactorily  than  is  the 
case  with  respect  to  ice,  that  no  apprehension  need  be  felt  of  injury 
being  done  to  the  structure  by  the  force  of  the  waves.  In  1847  Alex- 
ander Mitchell,  the  originator  of  the  iron  screw-pile,  was  led  to  apply 
his  invention  to  the  construction  of  a  landing-pier  at  Courtown,  on  the 
southeast  coast  of  Ireland.  An  open  sea  of  seventy  miles  in  front 
beats  on  the  shore  at  the  point  selected  for  the  work.  It  has  stood 
without  injury,  and  has  shown  that  there  need  be  no  hesitation  in  apply- 
ing his  method  in  the  heaviest  sea-way. 

An  examination  of  the  chart  of  the  harbor  herewith  will  show  that 
the  general  effect  of  the  breakw^ater  structure  has  been  to  shoal  the 
water  through  the  harbor. 

A  special  shoal  has  been  formed  just  within  the  northwest  end  of  the 
main  work,  while  deep  excavations  of  the  bottom  have  been  produced 
where  the  confined  waters  pass  near  the  works  through  the  contracted 
water-ways..  In  general,  the  lines  of  deep  water  have  moved  eastwardly 
toward  the  lower  end  of  the  harbor.  At  the  same  time  a  verj^  remark- 
able action  has  taken  place  along  the  eastern  beach  toward  the  point  of 
the  cape.  It  might  have  been  expected  that  the  ebb-current,  directed 
southeastwardly  along  the  line  of  the  breakwater,  would  have  swept 
over  to  the  beach  and  washed  it  away  pretty  freely.  Instead  of  this, 
however,  this  beacTi  has  made  out  extensively,  so  tJEiat  the  point-beaeon 
was  advanced,  in  1864,  to  a  position  833  feet  north  of  where  it  stood 
since  1789,  and  there  are  now  400  feet  of  beach  in  advance  of  this  build- 
mg. 

The  comparative  lines  of  1828  and  1870  show  that  a  large  strip  of 
beach  has  probably  been  swept  away  on  the  ocean  shore,  abreast  of  the 
cape  light,  and  a  like  strip  been  added  within  the  cape,  from  east  to 
west.  This  sort  of  action  is  going  on  elsewhere,  under  the  influence  of 
natural  causes ;  but  the  interposition  of  a  great  artificial  obstacle  like 
the  stone  mound  of  the  breakwater  would  seem  to  be  sufficient  to  have 
produced  a  modification  of  the  action  at  least.  These  disturbing  causes 
are  at  work  along  the  beach  where  any  site  of  a  landing-pier  must  be 
fixed,  and  it  is  necessary  to  give  some  weight  to  the  probability,  greater 
or  less,  that  the  sand  may  be  swept  away  hereafter  by  the  operation  of 
a  compensating  or  oscillatory  phase  of  the  action.  The  profiles  along 
the  several  sites  proposed  for  the  pier  show  the  extent  of  the  changes 
from  time  to  time.  It  is  proposed  to  carry  the  piles  down,  if  it  be  prac- 
ticable, below  the  lowest  level  of  the  bottom  shown  by  the  surveys. 

The  fact  that  the  bottom  is  sand,  without  cohesion,  and  everywhere 
moving  under  the  influence  of  the  currents  of  the  harbor,  is  a  forcible 
reason  for  using  piles  of  the  smallest  cross-section,  (wrought  iron,)  in- 
stead of  stone,  for  the  supports  of  the  structure.  Stone  would  require 
8apiK)rts  of  considerable  area,  and  these  would  either  accumulate  the 
sand  so  as  to  increase  the  shoaling  of  the  water,  or  they  would  act  as 
material  obstacles,  and  quicken  the  currents  to  the  danger  of  their 
fi>andations  being  undermined  and  cut  away.    TiobdoiV^  \a^>3tL  "e^^q^^ 


oreauwayjr  ami  luo  ite-ureaKer.  mis  step  will  make 
spnc«  tUree  or  four  times  as  large  as  it  uow  is. 

There  are  three  ways  of  closing  this  gap  : 

First.  To  extern!  the  ice-breaker  eastWHrdly  till  it  laps 
to  exclmle  efl'ectually  the  heavy  sL-aa  whieh  now  come  iu  ' 
wiiuls,  the  extension  to  be  eiuvud  gitLtluull}-  inn-nnls  t 
almut  parallel  to  the  main  work. 

Second.  To  place  a  third  structure  outsitlo  the  gup,  at 
taiKx-,  itud  ot'len);^h  euougti  to  sliut  out  the  sea. 

Thinl.  To  pnlloiig  the  west  end  of  tlie  breatwater  til 
ice  breaker.  This  last  mettio<l  wonld  prevent  all  access 
the  gap,  and  require  the  harbor  to  be  entered  betn-een  tl 
and  the  beacb  of  Cape  Ucnlopeii.  The  first  method  w< 
gap  open  to  vessels,  but  make  it  of  inconvenient  access  tc 
down  the  bay.  The  seeoiul  method  would  leave  two  op 
Hse  of  vessels,  and  would  disturb  the  currents  the  least  ] 
this  reason  1  prefer  it.  In  view  of  the  great  and  uulik 
currents  wliicli  the  chart  shows  to  have  taken  place,  extieii 
be  taken  to  do  nothing  the  results  of  wbich  cannot  be 
the  one  hand,  a  forced  diversion  of  the  water  may  swt 
structure  placed  along  the  beach.  On  the  other,  the  sup 
existing  channel. way  may  greatly  inere^iac  the  shoaling  acti 
on,  and  result  in  the  ruin,  practically,  of  this  great  artificiii 

Tbe  description  of  the  pniject,  which  will  dow  be  j 
specially  to  a  pier  along  the  liucEK',  but  it  is  applical 
modification,  to  any  of  the  live  ])o.sitions  marked  in  the  cU 

The  earthen  approach  will  reach  the  work  at  high-water 
this  the  structure  extends  out  l,SOb  feet  to  a  depth  of  2 
water.  The  bridge  conntH-ting  the  pier-liead  with  the  si 
wide,  with  a  length  of  1,200  feet*  Thence  it  widens,  in  1 
feet,  tbe  width  of  the  pier-head.  Tbe  pier-hend  is  300  ft 
The  iKwr-Ievel  is  tukeu  at  13  feet  above  the  low-water  line, 

The  bridge  is  sup[>orted  by  lines  of  wrotight-iron  screw 
apart,  with  three  piles  in  each  niw.  Tbe  iticr-head  has 
row,  the  intervals  being  '21  leet,  like  those  of  the  bridge. 
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at  1,470  feet  from  the  shore,  and  extends  out  to  the  outer  end  of  the 
structure.  These  are  placed  below  the  water  level,  and  are  connected 
with  the  collars  mentioned  above,  and  with  another  set  near  the  level  of 
the  bottom.  These  braces  are  placed  under  watijr,  to  avoid  obstructing 
the  bays  of  the  pier,  or  affording  a  resting-place  for  ice  to  form  upon  or 
lodge  against.    Their  size  is  from  2^  to  3  inches  diameter. 

The  caps  on  the  shaft-head  are  cast  with  seqts  to  receive  the  longi- 
tudinal girders  that  carry  the  8Ui)erstructure.  Timber  girders,  12  by  14 
inches,  rest  on  these,  and  extend  the  entire  length  of  the  structure.  These 
are  crossed  by  beams  9  by  10  inches,  by  which  the  whole  structure  is 
stiffly  unite(T  together.  The  cross-beams  and  girders  are  bolted  together 
by  bolts,  which  also  pass  through  the  metal  seats  and  attach  the  wooden 
^frames  to  the  pile-heads.  Between  the  crosQ-beams,  floor  joists^  9  by  4 
inches,  are  i)laced  to  carry  the  road-ways.  Half  the  floor  is  fitted  with 
string-pieces,  8  by  12  inches,  for  railway  tracks,  and  half  with  a  plank 
covering  for  the  use  of  ordinary  wagons. 

The  outer  part  of  the  pier  is  protected  against  the  pressure  of  vessels 
and  of  ice  by  a  system  of  fenders,  formed  as  follows :  At  the  ends  of  each 
line  of  pilies  and  2  feet  from  the  pier,  two  piles,  5  indies  in  diameter,  with 
screws  of  2  feet  diameter,  are  inserted  into  the  bottom,  a  little  obliquely,, 
and  their  heads  brought  together  at  the  level  of  the  floor.  These  are 
united  by  clamps,  to  which  are  attached  2inch  longitudinal  tie-rods  that 
connect  the  fenders  to  one  another.  At  intervals  ol  five  bays,  a  fender 
of  three  piles  is  formed,  to  which  a  mooring-ring  is  fastened  for  the  use  of 
vessels.  ' 

Opposite  the  pier-head,  on  each  side,  a  series  of  mooring  and  winding 
buoys  is  placed  at  convenient  distances  from  the  pier  and  from  each 
other,  for  vessels  to  make  fast  to  on  their  off  sides.  The  use  of  these 
buoys  will  prevent  the  pressure  of  vessels  lying  at  the  pier  from  coming^ 
against  the  work. 

It  is  considered  that  the  works,  as  now  described,  will  meet  the  require- 
ments of  the  law,  and  answer  a  good  purpose.  A  design  for  super- 
structure of  iron  is,  however,  also  supplied  for  comparison  with  the 
w  ooden  one. 

The  substructure  is  the  same  as  for  a  timber  top,  except  that  a  series- 
of  horizontal  diagonal  ties  are  now  introduced  under  the  floor.  The 
wooden  structure  is  stiff,  and  is  not  expected  to  require  this  provision^ 
though  the  jnle  caps  will  be  provided  with  lugs,  to  which  such  ties  may 
be  attached,  if  experience  should  show  their  employment  to  be  advisable. 

Woofl  being  without  sensible  expansion  from  increase  of  temperature^ 
the  main  timber-girders  are  designed  to  be  eontinuous  string-pieces  from 
end.to  end  of  the  pier,  and  they  are  rigidly  bolted  to  the  crossbeams 
and  to  the  pile  caps.  But  if  iron  top-work  be  used,  the  girders  must 
have  an  open  through-joint  over  each  pile  to  provide  for  expansion  and 
contraction  of  the  metal,  and  the  bolt-holes,  by  which  the  girders  are 
secure<l  to  the  chairs,  must  be  oblong,  and  the  bolt  fitted  loosely.  On 
this  account  the  horizontal  ties  are  introduced  into  this  project.  It  will 
be  observed,  also,  that  the  under- water  longitudinal  diagonal  ties  are  not  • 
proposed  for  the  inner  end  of  the  pier.  It  is  considered  that  the  rigidnes* 
of  a  timber  top  will  allow  of  their  being  dispensed  with  in  shallow  water. 
But  with  an  iron  superstructure  they  could  not  so  safely  be  neglected. 

The  pier  with  a  wooden  top  is  regarded  as  the  preferable  project,  and 
it  is  materially  the  cheaper,  viz,  by  about  $49,000. 

The  coefficient  of  security  has  been  taken  at  5  throughout  the  calcu- 
lations.   The  work  is  designed  to  carry  with  safety  a  full  train  of  heavy 
locomotives  on  each  track.    With  a  15-inch  guxv  ow  ^sxviVi  \^^-\x^Oi.  ^'Vk 
each  bay,  the  coeMcient  will  be  4.3+.    Witti  a  iO-VviC^  ^xxtl  *\X»\ivyc\^\ife. 

43  s 
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2.15+  ;  bat  this  last  weight  should  be  placed  only  on  ahordoi^ii 
pot  upon  the  floor. 

The  inshore  piles  which  are  not  braced  with  longitadinaloDdff^iB 
ties  will  be  prepared  with  necks,  so  that  in  the  event  of  the  beidtf 
ting  out,  collars  and  braces  may  be  applied  to  them. 

The  work  should  be  executed  by  successive  steps,  beginninffifc 
shore  end  and  advancing  bay  by  bay  to  the  cater  end.  The  d/xsatfi 
the  dimensions,  and  their  being  flxed  beforehand  within  namriiiL 
requires  this.  In  this  way  the  structare  will  ^^erve,  too,  asiipun* 
ging  for  the  greater  part.  'This  determines  the  rate  of  progrearf* 
construction. 

In  light-housework  from  two  to  seventeen  hours  are  required  ii<| 
pile,  after  it  has  been  adjusted  over  its  place.  In  pier- work  fwo  *■ 
piles  a  day  is  an  average  day's  work.  Many  of  the  piles  in  thep* 
project  being  of  large  dimensions  and  weight,  it  is  estimated  itei; 
shore-end  may  be  executed  at  the  rate  of  three  piles  jier  day.  a4* 
outer  end  at  the  rate  of  two  piles  per  day.  Two  hundred  and  fiftrpfc 
at  three  per  day,  gives  eighty-three  and  one-third  days.  Tffobaiii 
and  fifty-four,  at  two  per  day,  gives  one  hundred  and  twenty-sevend? 
together,  two  hundred  and  ten  working-days.  Add  for  non  »«ta 
days,  two  fifths,  or  eighty-four  days,  the  totaris  two  himdredandiiiip 
four  days'  time,  being  from  nine  to  ten  months. 

This  is  the  greater  part  of  two  w  orking-seasons,  which  time  the 
will  probably  require. 

The  materials  can  be  procured  from  the  mannfacturers  of  ir» 
the  dealers  in  lumber,  by  contract,  with  due  provision  for  insp*^ 
them  while  in  preparation.     . 

It  is  recommended  that  the  workmanship  be  by  days'  laNir, 
careful  and  intelligent  supervision.    The  work  is  novel  in  its  chiiJ 
and  of  a  kind  of  which  little  is  known  in  this  country  by  the  d* 
persons  undertaking  contract- work.    It  will  be  to  some  extent  t(  "" 
in  the  process  employed,  and  will  require  exactness  of  adjust 
parts  and  careful  check  of  errors  at  their  beginning.    Exi)erifa« 
shown  that  the  contract  method  is  not  advantageous  in  several  9t 
work,  and  leads  to  the  conclusion  that  it  should  not  be  employed  a 
work  as  that  now  under  discussion. 

The  principal  recommendations  of  this  report  are  the  following: 

1st.  Tliat  the  pier  be  placed  at  the  position  marked  in  the ^ll^ 
the  letters  E  EK 

2d.  That  the  material  be  wrought  iron. 

3d.  That  the  superstructure  be  of  wood, 

4tli.  That  materials  may  be  procured  by  contract. 

5th.  That  the  workmanship  sliould  be  executed  by  days  labor. 

An  estimate  of  the  cost  of  the  work  is  ti^ansmitted  with  the  i 
It  is  believed  that  the  amount  of  the  estimate  will  constract  the 
the  dimensions  and  in  the  position  proposed. 

Four  sheets  of  drawings  illustrating  the  protect  are  transmits^ 
exi)ress,  as  follow  s : 

1st.  Plan  and  sections  Delaware  Breakwater  Harbor. 

2d.  IMan  and  elevation  of  proposed  iron  landing-pien 

3d.  Plan  and  section  of  outer  end  of  pier-hc^ad. 

4th.  Ditto,  ditto.     (Iron  superstructure.) 
Kespectfully  submitted. 

Chief  0/  Eug\T(ic€T%^TJ,ia.  -^-^"^ojifiiccw^lfti^X*  O 
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EsUmaie  of  probdhU  O09t  of  om  iron  landing-pier  at  Ike  harbor  of  the  Delaware  Breakwater. 


45  piles,  45 
S5  piles,  40 
30  piien,  33 
85  piles,  30 
76  piles.  25 
111  piles,  22 


MATBHIALS  OF  SUBSTRUCTURE  OP  FIRR. 

feet  by  8  inches,  (45  by  45  by  167.5) pounds. 

feet  by  n  inches,  (25by  40  by  142.65) do... 

f(»et  by  6{  inches,  (30  by  35  by  123.7) do. . . 

feet  by  6}  inches,  (25  by  30  by  96.2) do. . . 

feet  by  5|  inches,  (76  bv  25  by  82.63) do. .. 

feet  by  5i  inches,  (111  by  22  by  68.76) do... 


312 


80  longl  braces,  28  feet 
50  long'l  braces,  25  feet 
60  long'l  braces,  22  feet 
50  long'l  braces,  22  feet 
72  cross-braces,  144  feet 
40  cross-braces,  14*  feet 
48  cmss-braces,  14|  feet 
40  cmssbraces,  144  feet 
252  cross-braces,  14}  feet 


bv  3  inches,  (80  by  28  by  23.56) .  .pounds. 

by  2f  inches,  (50  by  25  by  19.8) do. . . 

by  24  inches.  (60  by  22  by  16.36) do. . . 

by  2i  inches,  (50  by  22  by  13.25) . . .  .do. . . 

by  2i  inches,  (72  by  14.5'by  16.36) .  .do. . . 

by  2|  inches,  (40  by  14.5  by  14.76) .  .do. . . 

by  ^  inches,  (48  by  14.5  by  13.25) .  .do. . 

by  2|  inches,  (40  by  14.5  by  11.82). .do. . 

by  2  inches,  (252  by  14.5  by  10.47) . . do. . 


Designation. 


692 


692  screw-buckles,  average  60  pounds  each pounds. . 

1,384  bolts  and  nuts,  average  10  pounds  each do 

624  collars  for  braces,  aventgo  200  pound.s  each do — 

312  cast-iron  screws,  2  ft.  6  in.  diam.,  average  350  pounds do 

312  cast-iron  caps,  525  pounds  e-aoh do 

WORKJCANSHir  OF  SUPERSTRUCTURE  OF  PIER. 

KeceiWn^  and  putting  down  312 piles days. 

Blacksmith's  labor do. . 

Adiutttiug  caps  and  braces,  sniithery do. . 

AiQusting  caps  and  braces,  labor do. . . 

Services  of  divers do. . . 


MATERIALS  OF  SUPER8TRUCTURE  OF  PIER. 

9.570  lineal  feet  string-timbers,  12  by  14  inches M  b.  m . . 

30,000  lineal  feet  cross-timbers,  9  by  4  inches do 

5,046  lineal  feet  cross-timbers,  9  by  10  inches do 

4,600  lineal  feet  railroad-stringers,  8  by  12  inches do 

1.300  feet  length  by  10  feet  planking,  13.000  )  ,„  ^^ .  „  . .         , 
500  feet  length  by  20  feet  planking,  10,000  5  '"'"^  uy  4  in. .  .ao. . . 

Planking  between  railroad-tracks do 

3,600  lineal  feet  white-oak  rail,  6  by  4  inches do 

1,248  bolts  through  string-timber,  5.22  pounds pounds. , 

Other  bolts  and  spikes do. . . 

4,6jO  lineal  feet  rails.  (20  pounds  per  foot) do. . . 

WO^tKMANSHIP  OP  8UPER8TRUCTUUE. 

Cnufttmcting  timber  top,  carpentery days. 

Construcliug  timber  top,  labor do. . 

MATERIALS  OF  FENDERS. 

42  piles,  47  feet  by  5  inches,  1,974  ) 

'Jii  piles,  42  feet  by  5  inches,     924  }  3,860  lin.  ft  by  65.45  .  .pounds. 

26  piles,  37  feet  by  5  inches,     962  ) 

MATERIALS  OF  FENDER  SYSTEM. 


22  piles,  30  feet  by  5  inches,     660 
b }  piles,  25  feet  by  5  iucbcH,  2,000 

102 


2,660  by  65.45 pounds. 


75  fender  caps,  73  pounds  each pounds . . 

14  fender  caps  ami  riugs,  105  pounds  each do 

1.760  lineal  feet  braces,  2  inches  diameter,  (10.47) do  . . . 

an  st^rew-bucklcs,  50  ]>ounds  each do 

176  bolts  and  nuts,  6  pounds  each  do 

192  casi>iron  screws,  2  feet  diameter do 

WORKMANSHIP  OP  FENDER  6THTBM. 

^♦•ceiving  and  putting  down  192  piles days. . 

Blacksmith's  labor do. . . 

Ati^usting  collar  and  braces,  (smithery) do. . . 

▲djjnsting  collar  and  braces,  (labor) do. . . 


338,187 
143,650 
129,885 
73,650 
157,377 
167, 912 


1, 010, 661 


52,724 

24,750 

81,595 

14, 575 

17.090 

8,560 

9.222 

6,855 

38,256 


Price. 


193,627 


41, 520 

13,840 

124,800 

109,200 

163,800 


5,400 
570 
350 
450 


134 

90 
3S 
37 

72 

38 

6.514 

3,000 

92,000 


1.000 
700 


252,637 


174, 097 


5,  475 
1,470 

18.  427 
4,  400 
1,056 

57,600 


2,100 

230 

50 


10  74 


Cost 


10 

25 
124 
11 
5 


1  75 
3  00 
3  00 
1  75 


40  00 
40  00 
40  00 
40  00 

40  00 

40  00 
45  00 
12J 
124 
5 


3  00 
1  75 


71 


\ 


Ti 


11 
10 
10 
25 

5 


1  75 
3  00 
3  00 


175,799  58 


19, 362  70 


10,380  00 
1,730  00 

13,  728  00 
5,  460  00 
9, 009  00 

9.450  00 
1.710  00 
1.050  00 
787  50 
2,000  00 

5. 360  OO 
3.  6«>0  00 
1.:.20  00 
1.  4hO  00 

2,  8<r0  00 

1,520  00 
315  00 
ei4  25 
375  00 

4,600  00 

3.  Or.O  00 
1,225  00 

18,  047  78 


\ 


!3.  057  27 


602  25 
147  00 

1,  H42  70 

1.  10(»  00 
132  00 

2,  »80  00 


3,  675  00 
690  00 
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Cost  of  an  iron  landing-pier  at  the  harbor  of  the  Ddawwre  jBreolnciater— Continaed. 


Designation.     Ptioe. 


C<Mlt. 


BU0T8. 


12  chains,  bars,  swivels,  and  schacles ponnds. 

IS  screws,  2  feet  diameter,  300  pounds  each do. . . 

12  buoys 


MACHIlfKBT  AND  ▲PPABATU8. 


Workshops  and  storehouses 

Scow  witfi  pile-driver 

Portable  eii;jine 

2  boats 


Tein]K>rary  landing 

Cortlapo,  tools,  ^-c 

Labor  in  cai-e  of  and  repair  of  machinery days.. 

CONTINGENT  AND  UKF0RB8EKN  BXFENBBS. 

Superintendent months. . 

Overseer do 

Clerk do 

DntughtHiuan do 

Insi)ector do 

Surveys.  M)andin^s,  &c 

Stationery,  ofticc-rent,  fuel,  transportation,  ft^eight,  postage,  &c  . . 


Total 

Add  for  nnfore9e4*n  expenses 


Total  estimated  cost  of  work. 


E8TIMATKD  COST  OF  IBON  8UFEB8TBUCTUBB. 

6.200  lineal  feet  horizontal  braces,  2  hi.  diam.,  (10.47) ponnds.. 

SB5  screw-bnckles,  (50) do 

450lN)Uaaud  nuts.  (6) do 

9,570  lineal  feet  15inch  beams do 

84,750  liuf r1  IWt  6-iuoh  beams do 

8.900  brack«'t«,  v^ith  bolts,  5  ponnds  each do 

556  separators 

2,300  b<»lt8  and  plates  for  railroad-stringers,  (2.6) do. . . . 

2,496  bolts  to  fasten  beams  to  caps,  (1.85) do 


Total  net  estimated  cost  of  iron  snperstnictnre 
Deduct  net  estimated  cost  of  wooden  superstructure  . 


Xet  difference  of  cost  of  iron  and  wooden  snperstmetnre 
Add,  for  uufoK'seeu  expenses f 


Total  estimated  difference  of  cost  of  iron  superstmcture.. 
Total  estimated  cost  of  work  with  wooden  superstructure. 

Total  estimated  cost  of  work  with  iron  superstructure 


10,800 
3,600 


8,000 


24 
84 
24 
24 
12 


64.914 

11,250 

2,700 

638,000 

330,000 

49,500 


5,980 
3,180 


•om 

5 
SO  00 


1  75 


1  50 
1  90 
1  20 
1  SO 
1  50 


10 
25 
12i 

5* 

5 
10 


12i 
18* 


11,350  OO 

180  m 

600  00 


1,000  00 
1.800  00 
1,500  00 
350  00 
3.000  00 
1,000  0(> 
3,500  00 


3.600  00 
8,880  00 
8,880  00 
3.880  00 
1,800  00 
2,000  00 
8,150  00 


853,112  53 
85. 311  25 


278, 433  7)^ 


6,491  40 

8. 818  50 

337  50 

35,090  00 

16,500  00 

4,950  00 

646  35 

747  50 

3^  00 


67.965  25 
82,689  25 


45.276  00 
4.587  60 


49.803  60 
278,423  7S 


328.227  3^ 


R4. 

Proceedings  of  a  hoard  of  engineer  officers,  convened  at    PhiladelpUaj 

Pennsylvania,  by  virtue  of  ilie  following  order : 

[Special  Orders  No.  42>-Extract.] 

Headquakters  Corps  op  Enoineebs, 

Washbigtony  D.  C,  April  10, 1871. 
•  »  •  ♦  •  •  • 

3.  A  board  of  engineer  oflBcers,  to  consist  of  Lientenant  Colonel  I. 
C.  Woodruff,  Lieutenant  Colonel  John  Newton,  lieutenant  Colonel  J. 
p.  Kurtz,  w  ith  First  Lieutenant  M.  R.  Brown  as  recorder,  will  assemble 
in  Pbiladelpbia,  Pennsylvania,  on  tbe  18tb  instant,  or  as  soon  there- 
after as  practicable,  to  consider  and  report  upon  the  plan  submitted  by 
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Lieutenant  Colonel  Kurtz  April  5, 1871,  for  a  pier  at  Lewes,  Delaware, 
its  proper  location,  and  mode  of  construction. 

By  command  of  Brigadier  General  Humphreys. 

TH03.  LINCOLN  CASEY, 

Major  of  Engineers, 


United  States  Engineer  Office, 
1330  Chestnut  Street^  Philadelphia j  Pennsylvania^  April  18, 1871. 

The  board  met  pursnant  to  the  above  order  at  10  a.  m.  j  present,  all 
the  members. 

Sections  12  and  13,  of  the  act  of  Congress  of  July  15, 1870,  "  mak- 
ing appropriations  for  sundry  civil  expenses,''  were  read,  and  the  board 
proceeded  to  the  consideration  of  the  project  submitted  to  the  Chief 
of  Engineers  by  Lieutenant  Colonel  Kurtz,  Cori)s  of  Engineers,  bearing 
date  April  5, 1871,  for  the  pier  at  Lewes,  Delaware,  provided  for  in  the 
above-designated  sections. 

Mr.  J.  S.  Gibbons,  president  of  the  Junction  and  Breakwater  Railroad 
Company,  was  present  during  the  reading  and  discussion  of  the  project, 
and  afterward  gave  his  own  views  concerning  the  best  loc>atiou  of  the 
pier,  stating  that  he  would  shortly  present  his  opinions  on  this  subject 
more  formally  and  in  writing,  for  the  consideration  of  the  board. 

A  copy  of  a  letter  from  Mr.  Gibbons  to  the  Chief  of  Engineers  is 
herewith  submitted  as  part  of  the  record : 

New  York,  April  13, 1871. 

Dear  Sir  :  I  learned  from  Lieatenant  Colonel  J.  D.  Kurtz,  yesterday,  in  Philadel- 
phia, that  a  board  of  officers  would  meet  in  that  city  on  Tuesday  next,  tile  18th  instant, 
to  examine  his  charts  on  the  survey  of  the  harbor  of  tlie  Delaware  Breakwater,  in 
pursuance  of  the  plan  of  constructing  the  pier,  &c. 

As  president  of  the  Junction  and  Breakwater  Railroad  Company,  which,  as  provided 
by  law,  has  the  right  to  occupy  the  said  pier  with  its  tracks,  I*  respectfully  ask  you 
that  I  may  have  the  opportunity  of  presenting  to  the  board  some  considerations  with 
respect  to  the  location  of  the  pier  in  connection  with  the  road.  I  would  like  also  to 
be  accompanied  by  one  or  two  of  the  residents  of  Lewes,  who  have  long  been  familiar 
with  the  shores  and  currents  of  the  harbor.  I  presume  that  the  board  will  or  may 
get  some  valuable  hints  from  such  persons.  * 

If  you  have  no  objection  to  my  proposition,  I  beg  that  you  will  address  me  a  note 
signifying  as  much,  at  Lewes,  Delaware,  care  of  Jas.  A.  Chase,  superintendent  Junc- 
tion and  Breakwater  Railroad. 
Very  respectfully, 

J.  S.  GIBBONS, 
,  President  of  Junction  and  Breakwater  Railroad  Company, 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  Washington^  D.  C. 

His  letter  bore  the  following  endorsement  from  the  Chief  of  Engi- 
neers : 

Office  Chief  of  Engixeers, 

JVashington,  D.  C,  April  14,  1871. 

Respectfully  referred  to  Colonel  I.  C.  Woodruff,  Corps  of  Engineei*s. 
No  objection  exists  here  to  the  board  of  engineers  inviting  any  one  interested  in  the 
subject  to  appear  before  them  and  present  his  views. 
By  command  of  General  Humphreys. 

J.  B.  WHEEI^ER, 
Major  of  Engineers. 

The  board  adjourned  at  5.45  p.  m.,  to  meet  at  9  a.  m.  to-morrow. 

The  board  met  pursuant  to  adjournment. 

The  board  i)roceeded  to  the  further  discussion  of  the  project,  and, 
after  mature  deliberations,  arrived  at  the  folio wiug  cqucI\\&\^\\%\ 
First. — The  pier  at  Lewes  should  be  adapted  to  \Xi^  ^to\>^>^<^^^:o^.^ 
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of  the  Government  and  to  the  general  convenience  of  oommeroe;  and 
the  arrangement  thereof  should  permit  the  extension  upon  it  of  railroad 
tracks,  and  its  use  by  the  Junction  and  Breakwater  Railroad  Company. 

Second. — The  project  submitted  for  the  consideration  of  the  board 
presents  a  structure  conforming^  in  every  feature  to  the  requirements  of 
the  act  of  Congress  of  "  a  good  and  substantial  pier."  The  iron  screw- 
pile  foundation  is  peculiarly  suited  to  the  locality  of  the  capes  of  the 
Delaware,  where  the  shifting  character  of  the  bottom  would  be  likely 
to  threaten  the  stability  of  a  more  solid  structure,  if- expensive  precau- 
tions were  not  taken  against  such  action. 

Third. — The  position  of  the  pier  is  well  selected,  having  in  view  the 
present  and  prospective  wants  of  commerce;  but  it  opens  the  question 
of  an  extension  of  the  breakwater  towards  the  cape,  as  well  as  the 
closing  of  the  opening  between  the  breakwater  and  ice-breaker,  or  the 
covering  that  opening  by  a  detached  breakwater.  Before  a  decision 
upon  such  modification  of  the  existing  work,  a  careful  series  of  obser- 
vations of  tidal  currents  and  velocities  should  be  undertaken,  and  the 
general  direction  of  the  sea-waves  observed.  The  board  perceive  the 
importance  of  the  suggestions  set  forth  in  the  project  of  the  necessity 
of  an  enlarged  capacity  of  the  anchorage,  and  earnestly  recommend 
the  above  investigations  to  be  made  by  the  officer  in  charge,  that  the 
question  of  the  relative  bearing  of  the  pier  and  breakwater  be  now  defi- 
nitely determined. 

Fourth. — While  the  board,  having  reference  to  the  views  above  ex- 
pressed, hesitates  to  define,  at  this  time,  the  precise  location  of  the 
pier,  no  objection  is  perceived  to  the  necessary  preliminary  measures 
for  the  procuring  of  materials  by  the  officer  in  charge,  if  it  be  deemed 
advisable. 

I.  C.  WOODRUFF, 
Lieutenant  Colonel  of  Engineers, 

JOHN  NEWTON, 
Lieutenant  Colonel  of  Engineers. 

J.  D.  KURTZ, 
Lieutenant  Colonel  of  Engineers. 

The  board  having  no  other  business  before  it,  adjourned  at  2  p.  m.,  to 
meet  subject  to  the  call  of  the  president. 

I.  C.  WOODRUFF, 
Lieutenant  Colonel  of  Engineers. 
M.  R.  BROWN, 
First  Lieutenant  Corps  of  Engineers,  Recorder. 


R  5. 


Office  of  the  Chief  of  Engineers, 

Washington^  D.  C,  July  21,  1871. 

Sir:  Congiess,  by  act  of  July  15,  1870,  (Public  No.  183,)  made  an 
ai)piopriatiou  of  $225,000  for  the  construction  of  a  "  good  and  substan- 
tial pier  of  stone  or  iron  in  the  Delaware  Baj^,  at  or  near  Lewes,"  &c., 
and  the  work  was  assigned  to  Lieutenant  Colonel  J.  D.  Khrtz,  of  the 
Corps  of  Engineers,  w  ho  submitted  a  rei)ort  and  plan,  with  estimate,  on 
the  5th  of  April,  1871. 

The  construction  by  the  United  States  of  the  Delaware  Breakwater, 
and  the  use  of  the  liarbor  made  by  it,  rendered  it  necessary  that  there 
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should  be  a  landing-pier  to  facilitate  communication  from  vessels  lying 
in  the  harbor  with  the  shore,  and  accordingly,  in  1837,  a  wooden  pile- 
pier  was  constructed  by  Captain  (now  General)  K  Delafield,  of  the 
Corps  of  Engineers,  which  served  its  purposes  for  the  period  of  eleven 
or  twelve  years,  when  it  was  rendered  useless  by  boring-worms. 

In  1859  Lieutenant  Colonel  (then  Captain)  John  Newton,  Corps  of 
Engineers,  in  obedience  to  instructions  from  the  Engineer  Department, 
presented  a  project  for  a  landing-pier,  consisting  of  a  wharf,  90  by  90 
feet,  supported  on  sixteen  stone  piers,  to  be  connected  with  the  shore  by 
a  wooden  trussed-bridge  14  feet  wide ;  to  be  supported  upon  two  sets  of 
stone  piers,  &c.    His  estimate  of  cost  was  $88,000. 

In  1864  the  Senate  of  the  United  States,  by  resolution  of  February  3, 
directed  its  Committee  on  Commerce  to  inquire  into  the  expediency  or 
necessity  of  constructing  a  pier  near  or  opposite  the  town  of  Lewes, 
&c. ;  Jind,  in  obedience  thereto,  a  board  of  engineers,  consisting  of  Lieu- 
tenant Colonel  Hedry  Brewertou  and  Captain  F.  E.  Prime,  Corps  of 
Engineers,  were  instructed  to  examine  the  questions  presented,  and 
report  plans  of  piers,  with  estimate  cost  of  stone  or  iron  structures. 
They, accordingly  prepared  plans  for  piers  with  stone  superstructure, 
and  of  iron,  to  be  located  at  the  same  i)oint  chosen  by  Captain  Newton, 
a  short  distance  nearer  the  cape  than  the  position  occupied  by  the  for- 
mer United  States  wooden  pier.  The  cost  of  the  pier  proposed  by  them, 
with  stone  superstructure,  was  estimated  at  $147,000,  and  u)r  the  iron 
pier  on  screw-piles,  ♦114,000. 

In  1869,  February  4,  the  House  of  Kepresentatives  called  upon  the 
Secretary  of  the  Treasury  to  furnish  all  the  information  in  his  posses- 
sion relating  to  survey*  made  in  the  Delaware  Breakwater  Harbor,  with 
a  view  to  the  erection  of  a  pier;  and,  in  obedience  to  the  call,  he  tor- 
warded  to  the  House  the  maps  of  the  survey  of  Lieutenant  Frank  Barr, 
of  the  revenue  service,  and  also  the  report  of  Colonel  Brewerton  and 
Captain  Prime,  above  referred  to.  Lieutenant  Barr  states  the  necessity 
for  additional  protectioi  and  for  facilities  for  communicating  with  the 
shore;  the  main  deficiencies  of  the  harbor  being,  in  his  opinion,  1st, 
insufficient  Ciipacity ;  2d,  inadequate  protection  ;  3d,  insufficient  depth 
of  water ;  4th,  want  of  i»rotection  against  ice,  and,  5th.  difficiilty  of 
landing  and  obtaining  su^iplies ;  and  recommends  a  wharf  of  iron  piles 
at  the  most  suitable  place,  &c. 

Within  a  few  years  the  larbor  has  been  connected  with  the  railway 
system  of  the  country,  aid  the  Junction  and  Delaware  Railroad 
Company  have  recently  constructed,  at  a  cost  of  $37,000,  a  pile-pier 
1,600  feet  long,  for  the  purpcses  of  their  railroad,  having  14  feet  water 
at  its  head  at  low  water.  A  steamer  of  1,200  tons  burden  ma<le  con- 
stant trii)s  to  New  York  from  this  point  during  the  busy  season  of  last 
year,  carrying  freight  and  passengers.  The  greatest  depth  of  water  that 
can  be  reached  by  extending  tlis  i>ier  is  about  14  or  16  feet. 

Colonel  Kurtz,  in  his  report  ibove  referred  to,  expresses  the  opinion 
that  the  i)ier  now  appropriated  for  is  intended  to  afford  all  necessary 
facilities  for  all  vessels  seeking  •^he  protection  of  the  breakwater,  and 
while  the  railroad  pier  may  be  sufficient  for  present  purposes,  it  will  not 
suffice  for  the  growing  commerce  ^f  the  place,  fostered  and  encouraged 
as  it  will  he  by  the  completion  cf  tlie  railroad.  He  therefore  thinks 
that  the  pier  should  be  so  located  that  it  will  be  practicable  by  addi- 
tions, if  necessary,  to  its  length  tc  reach  as  deep  water  as  the  harbor 
affords,  or  as  may  be  required  by  iny  vessels  resorting  to  it  for  refit- 
ment or  supi)lies.  He  indicates  five  positions  for  the  proposed  pier;  the 
first,  affording  16  feet  water,  with  a  hngth  of  1,560  feet  \  the  second^  11[  1<^ 
18  feet  water,  with  a  length  of  l,680feet  •,  tUe  IYiViOl^I^  \ft  'ift  fefc\.^^\Kt^ 
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with  a  length  of  1,680  feet ;  the  fourth,  21  to  22  feet,  with  a  length  of 
1,720  feet ;  and  the  5th,  22  feet  water,  with  a  length  of  1,800  feet,  which, 
by  moderate  prolongation,  will  reach  the  deepest  water  in  the  anchorage! 
He  proposes  to  build  the  pier  of  iron  with  wooden  superstructure,  and 
thinks  that  it  may  be  completed  in  two  seasons'  work  at  the  estimated 
<508t  of  $278,423  78. 

The  plan  of  Colonel  Kurtz  and  the  question  as  to  the  best  position  for 
the  pier  were  referred  to  a  board  of  engineer  officers,  consisting  of  Lieu- 
tenant Colonel  I.  C.  Woodruff,  Lieutenant  Colonel"  John  Newton,  and 
Lieutenant  Colonel  J.  D.  Kurtz,  Corps  of  Engineers,  who,  having  fully 
considered  all  the  questions  bearing  upon  the  subject,  arrived  at  the 
conclusion  that  the  plan  of  Colonel  Kurtz  fulfilled  all  the  conditions 
required  by  the  act  for  "  a  good  and  substantial  pier,"  and,  in  regard  to 
the  question  of  location,  they  recommend  that  the  most  easterly  of  the 
positions  laid  down  by  Colonel  Kurtz  be  adopted. 

Letters  from  the  president  of  the  Breakwater  and  Junction  Bailroad 
Company  and  ex-Senator  Saulsbury  accompany  the  report  of  the  board. 
These  gentlemen  favor  the  building  of  the  pier  at  the  point  now  occu- 
pied by  the  railroad  company,  and  enter  fully  into  the  discussion  of  the 
eligibility  of  that  point,  taking  the  ground  that  it  was  the  design  of 
Congress  in  making  the  appropriation  to  conjoin  t^  the  improvements 
already  made,  and  that  it  was  passed  as  a  substitute  for  a  bill  intro- 
duced in  the  Senate  by  Senator  Saulsbury,  granting  aid  to  the  Junction 
and  Breakwater  Railroad  Company ;  that  the  present  pier  is  protected 
from  the  sea  by  the  breakwater,  so  that  vessels  may  lie  at  it  in  almost 
any  weather,  &c.,  and  that  the  position  selected  by  the  board  is  not  so 
protected.  Ex-Senator  Saulsbury,  it  appears,  had  charge  of  the  appro- 
priation in  the  Senate  of  the  United  States. 

Section  12  of  the  act  making  appropriations  for  sundry  civil  expenses 
of  the  Government  for  the  year  ending  June  30,1871,  and  for  other  pur- 
poses, approved  July  15,  1870,  is  as  follows : 

And  be  it  further  enacted^  That  two  hundred  and  twenty-fi^e  thousand  doUars,  or  so 
much  thereof  as  may  bo  necessary,  be,  and  the  same  U  hereby,  appropriated  to  con- 
struct a  good  and  substantial  pier  of  stoue  or  iron  in  the  Delaware  Bay,  at  or  near 
Lewes,  in  Sussex  County,  in  the  State  of  Delaware,  outof  any  money  in  the  Treasury 
not  otherwise  appropriated,  and  to  be  expended  under  iie  direction  of  the  Secretary  of 
War. 

Section  13  is  as  follows : 

And  hi'  it  further  enacted^  That  it  may  and  shall  be  Irwful  for  the  president,  directors, 
and  conij)any  of  the  Junction  and  Breakwater  Raiload,  in  the  State  of  Delaware,  to 
extend  their  railroad  u])on  and  over  said  pier,  and  fieely  to  use  said  pier  in  connection 
with  their  said  road,  subject  to  such  regulations  and  charges  for  maintenance  and 
rejiairs  as  the  Secretary  of  War  may  adopt. 

It  will  bo  seen  that  the  law  provides  ii\^t  the  appropriation   be  ex- 
pended under  the  direction  of  the  Secretly  of  War,  aud  as  the  views 
of  the  board  of  engineers  in  regard  to  the  point  of  location  appear  to  be 
sound,  tbey  are  concurred  in,  and  respectliilly  recommended  for  approval. 
The  report  of  the  board  of  engineers  is  herewith  transmitted. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier  general  and  Chief  of  Engineers, 
Hon.  W.  W.  Belknap, 

Secretary  of  ^Var,       ^ 

Approved  by  the  Secretary  of  War. 

JOHN  POTTS, 
CJiief  Clerk  War  JJepartment 
July  28,  1871. 
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JS6. 

Proceedings  of  a  board  of  engineer  officers^  convened  at  Phila4elphiaj  Penn- 

sylvaniaj  by  virtue  of  the  following  order. 

New  York  City,  Jime  29, 1871. 

The  board  of  engineer  officers  constituted  by  Special  Order  No.  42, 
paragraph  3,  headquarters  Corps  of  Engineers,  April  10, 1871,  to  assem- 
ble at  Philadelphia,  Pennsylvania,  AprU  18,  to  consider  and  report  upon 
the  plan  submitted  by  Lieutenant  Colonel  Kurtz,  for  a  pier  at  Lewes, 
Delaware,  having  adjourned  on  21st  of  April,  to  meet  subject  to  the  call 
of  the  president,  and  the  proceedings  of  the  board  having  been  approved 
by  the  Chief  of  Engineers,  April  22, 1871,  will  re-assemble  at  Philadel- 
phia, Pennsylvania,  on  Wednesday,  July  5, 1871,  to. conclude  its  pro- 
ceedings. 

I.  C.  WOODRUFF, 
Lieutenant  Colonel  of  Engineers^  President  of  the  Board. 


WEDNE;^DAY,  July  6, 1871 — 10  a.  m. 

The  board  met  pursuant  to  the  above  order.  Present,  all  the  members 
and  the  recorder. 

A  communication  from  Mr.  J.  S.  Gibbons,  president  of  the  Junction 
and  Breakwater  Railroad  Company,  (appended,  marked  A,)  inclosing  a 
petition  (appended,  marked  B)  from  residents  of  Lewes  and  vicinity, 
captains,  pilots,  and  navigators,  regarding  the  location  of  the  pier,  and 
a  copy  of  a  letter  (appended,  marked  C)  from  the  Hon.  Willard  Sauls- 
bury  to  Mr.  Gibbons,  referring  to  the  intention  of  Congress  in  the  act 
of  appropriation  for  the  pier,  were  received  and  considered,  in  connec- 
tion with  deliberations  based  upon  the  results  of  surveys,  ordered  for 
the  information  of  the  board,  set  forth  ill  a  map,  of  which  a  tracing  is 
herewith  transmitted,  marked  E.  Two  communications  from  Captain 
Barr,  United  States  revenue  service,  were  read  and  considered,  (ap- 
pended, marked  F  and  G,)  and  the  board  proceeded  to  examine  all  the 
charts  of  the  vicinity  of  the  Delaware  Breakwater  available,  from  sur- 
veys of  1828,  1842, 1863,  1870,  and  1871. 

Pending  this  consideration,  the  board  adjourned  at  5  p.  *m.,  to  meet 
at  10  a.  m.  tomorrow. 

Thtjesday,  July  6, 1871—10  a.  m. 

The  board  met  pursuant  to  adjournment.  Present,  all  the  members 
and  the  recorder. 

Thfe  consultation  on  the  subject  of  a  proper  site  for  the  Lewes  pier  was 
resumed,  and  after  careful  study  of  the  details,  and  mature  deliberation, 
the  board  respectfully  reports : 

A  reference  to  the  chart  of  1871,  having  upon  it  curves  of  the  surveys 
of  1828, 1842,  18C3,  and  1871,  shows  clearly  a  progressive  filling  up  of 
the  harbor  of  the  breakwater ;  an  action  which  at  present  is  still  going 
on,  and  which  may  ultimately  prevent  vessels  of  deep  draught  from 
seeking  the  i)rotection  of  the  brealjwater,  and  render  this  harbor  of 
refuge  available  only  for  sea-going  vessels  of  moderate  draught,  and  for 
coasters. 

Thus,  between  the  years  1828  and  1842,  the  three-fathom  curve  has 
receded  to  the  eastward  about  1,100  feet;  and  the  four-fathom  curve 
has  receded  1,000  feet.    In  the  internal  between  1842  and  1871^tk^thjcftfe- 
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fatbom  carve  has  receded  1,600  feet,  and  the  foar-fathom  curve  fully 
1,200  feet. 

The  four-fathom  curve  having  already  receded  beyond  practical  reach, 
the  board  have  decided  to  locate  the  head  of  the  pier  within  the  pocket 
formed  by  the  three-fathom  curve,  and  to  locate  the  whole  pier  at  or 
near  the  extreme  easterly  position,  marked  by  Colonel  Kurtz  in  his  report 
of  April  5,  1871. 

The  precise  location  of  the  head  of  the  pier,  and  its  direction  thence 
to  the  beach,  are  left  to  be  determined  by  the  local  engineer,  after  more 
numerous  soundings  have  been  made  in  the  vicinity  of  the  extreme 
easterly  position  of  the  pier,  as  defined  by  Colonel  Kurtz  in  the  same 
report. 

The  board  has  been  led  to  this  assumed  position  of  the  head  of  the 
pier  from  the  information  furnished  by  the  charts,  which  indicate  here 
a  permanent  line  of  deepest  water. 

The  board  has  carefully  considered  the  questions  relating  to  the  modi- 
fications of  the  breakwater;  its  extension,  the  closing  of  the  gap  between 
the  breakwater  and  ice-breaker,  and  the  placing  of  an  independent 
structure  in  front  of  this  gap,  and  have  not  been  able  to  come  to  a  con- 
clusion, but  allow  individual  members  to  present  their  views  upon  these 
subjects  to  the  Chief  of  Engineers. 

I.  C.  WOODRUFF, 
Lieutenant  Colonel  of  Engineer^. 

JOHN  NEWTON, 
TAeutenant  Colonel  of  Engineers, 

J.  D.  KURTZ, 
Lieutenant  Colonel  of  Engineers. 

The  board  having  no  other  business  before  it,  adjourned  at  4  i).  m., 
sine  die. 

I.  C.  WOODRUFF, 
Lieutenant  Colonel  of  Engineers. 
M.  R.  BROWN, 
First  Lieutenant  Engineers^  Recorder. 


A. 

Lewes,  Delaware,  June  19, 1871. 

Dear  Sir  :  I  beg  leave  to  oflfer  for  the  consideration  of  your  board  the  following 
points  and  Huggestions  relative  to  the  location  of  the  iron  pier  in  the  harbor  of  the 
Delaware  Breakwater: 

Ist.  The  design  of  Congress  in  making  the  appropriation  for  the  pier  was  to  conjoin 
the  improvements  already  made,  which  are  auxiliary  to  the  breakwater,  with  that^work ; 
the  appropriation  having  been  passed  in  direct  pursuance  of  a  bill  introduced  by  the 
Hon.  Willard  Saulsbury,  in  aid  of  the  Junction  and  Breakwater  Railroad  Company. 
The  qnestion  of  location,  aside  from  the  existing  improvements,  viz,  of  the  railroad  and 
pier,  already  constructed,  was  not  entertained,  and  nence  no  speciiic  provision  relative 
to  it  was  included  in  the  act  of  appropriation. 

2d.  The  present  pier,  constituting  the  terminus  of  the  Junction  and  Breakwater  Rail- 
road, was  located  by  skillful  engineers  at  that  jioint  of  the  coast  which  was  proved  by 
the  experience  of  pilots  and  captains  of  vessels  to  be  most  under  the  protection  of  the 
breakwater  from  all  the  various  winds,  currents,  and  seas  natural  to  tlie  harbor.  The 
depth  of  water  at  \i^  extreme  end  is  16  feet  mean,  and  at  the  sides  sufficient  for  the 
distance  of  600  feet  for  vessels  drawing  from  13  down  to  10  feet.  This  side  use  of  the 
pier  was  couaidenxl  important,  as  it  makes  a  breakwater  against  strong  waves  in 
either  direction,  and  gives  a  total  whai-fage  of  1,250  feet,  including  the  transverse  at 
its  head.  The  pier  has  been  in  use  since  June,  1870,  and  there  is  no  reason  to  doubt 
that  the  situation  of  it  with  respect  to  the  breakwater  is  as  advantageous  as  any  other 
that  might  have  been  selected. 
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3d.  It  is  presumed  that  the  location  of  the  former  pier  bnilt  by  the  Government  was 
determined  by  the  same  general  design  of  getting  as  mnch  as  possible  under  the  pro- 
tection of  the  work.  The  agreement  of  the  two  surreys,  viz,  that  of  the  Government 
engineer  and  that  of  the  railroad  engineer,  as  to  the  point  of  beach  most  completely 
protected,  is  entitled ;to  weight.  As  evidence  in  favor  of  the  spot  chosen,  accompanying 
this,  I  hand  yon  a  paper  signed  by  captains,  navigators,  and  pilots,  who  have  been 
practically  acquainted  with  tne  harbor  for  many  years,  ana  whose  testimony  is  entirely 
confirmatory  of  the  judgment  of  the  engineers  aforesaid. 

4th.  Assuming  that  tne  location  of  the  proposed  pier  was  intended  by  Congress  to 
be  an  auxiliary  work  to  the  breakwater,  for  the  purpose  of  improving  the  harbor  for 
the  uses  of  commerce,  and  at  the  same  time  auxiliary  to  the  only  approach  by  land 
from  the  interior,  which  is  by  the  railroad,  it  would  appear  that  its  location  on  any 
point  of  beach  distant  from  the  present  pier,  would  be  inconsistent  with  the  design  of 
Congress  in  making  the  appropriation. 

5th.  The  point  noted  on  the  map  of  Lieutenant  Colonel  Kurtz,  (near  Baker's,)  as 
giving  the  deepest  water  nearest  shore,  is  liable,  in  the  opinion  of  residents  at  Lewes, 
and  near  the  spot,  to  the  objection  that  it  is  exposed  to  the  inward  roll  of  the  sea, 
between  the  cape  and  the  main  work,  and  that,  conseouently^  vessels  could  not  lie 
alongside  with  safety,  except  during  a  period  of  entire  calm,  which  would  make  a  pier 
at  that  point  useless  for  commercial  purposes  for  a  great  part  of  the  year. 

6th.  Keferring  to  the  next  foregoing  specification,  the  steamer  Pelican,  drawing  12 
feet  water,  and  pljung  weekly  between  New  York  and  Lewes,  has  found  the  sea  at  the 
pier  to  be  so  broken  and  moderated  by  the  protection  of  the  breakwater,  that  she  was  not 
obliged  to  withdraw  to  the  immediate  shelter  of  the  work  more  than  once  during  the 
whme  of  the  past  winter,  when  it  was  plain  to  the  naked  eye  that  the  violence  of  the 
roll  at  the  point  near  Baker's  would  have  frequently  subjected  her  to  the  necessity. 

7th.  In  view  of  the  changes  marked  on  the  chart  of  Lieutenant  Colonel  Kurtz,  show- 
ing a  wearing  away  of  the  sea-shore  outside  of  the  cape,  and  an  equivalent  accretion 
inside,  it  would  seem  that  a  gradual  filling  up  of  the  beach  near  Barkers  might  be 
expected  to  take  place.  Although  that  point  may  show  the  greatest  depth  of  water  near- 
est shore  at  the  present  time,  it  does  not  follow  that  such  depth  will  continue  for  an 
indefinite  period. 

8th.  The  gradual  process  of  shoaling  going  on  in  the  harbor  is  manifestly  dye  to  the 
division  of  the  ebb-tide  between  the  two  gaps  of  the  breakwater.  It  may  be  assumed 
that  Congress  will  cause  the  upper  gap  to  be  closed  at  no  distant  period,  in  accordance 
with  the  advice  of  all  the  United  States  engineers  who  have  successively  been  stationed 
at  this  post  for  many  years  past.  On  all  plausible  theories  of  the  action  of  currents, 
it  may  be  expected  that  the  union  of  the  present  ebb  in  one  volume,  having  but  one 
escape,  will  gradually  cut  away  the  point  of  the  cape,  and  widen  the  space  to  admit 
the  roll  of  the  sea,  increasing  the  exposures  and  dangers  to  a  pier  located  at  a  point 
so  far  down  the  beach  as  Baker's.  The  united  works  will  greatly  increase  the  capacity 
of  the  harbor  opposite  the  present  pier,  and  afford  a  more  complete  protection  to  ves- 
sels, while  no  such  protection  would  be  given  to  the  location  at  Baker's. 

9th.  See  letter  of  the  Hon.  Willard  Saulsbury,  (copy  inclosed,)  on  behalf  of  our 
company.  I  claim  that  the  question  of  location  was  not  intended  to  be  left  open  by 
Congress.  The  manner  in  which  the  act  originated,  and  the  modifications  it  underwent, 
do  not  prove  any  cognizance  by  Congress  of  the  question  of  location.  That  body  was 
then  in  deliberation  on  the  subject  of  giving  aid  to  the  great  railroad  of  the  Far  West, 
and  the  bill  of  Mr.  Saulsbury  was  drawn  and  presented  by  him  on  the  simple  basis  of 
aflbrding  similar  aid  to  a  raflroad  on  the  eastern  coast.  I  might  refer  to  the  Hon.  Han- 
nibal Hamlin,  of  the  Senate  of  the  United  States,  who  warmly  aided  the  bill,  for  testi- 
mony confirmatory  of  that  of  Mr.  Saulsbury,  if  further  testimony  is  needed  on  this 
point. 

10th.  The  present  terminus  of  the  Junction  and  Breakwater  Railroad  is  laid  on  a 
causeway  constructed  on  a  bed  of  sand  for  the  distance  of  a  mile  or  more.  Together 
with  the  pi<T,  which  project*  1,700  feet  into  the  harbor,  the  cost  of  this  terminus  is 
set  down  at  about  $75,000.  If  the  iron  pier  should  be  located  at  the  point  designated 
as  Baker's,  this  company,  in  order  to  connect  with  it,  would  be  obliged  to  build  a  new 
causeway  over  a  bottom  of  shifting  sand  for  a  distance  of  nearly  two  miles,  at  a 
probable  cost  of  $75,000.  The  uncertainty  of  such  a  foundation,  and  its  contiguitv  to 
vast  bo<lies  of  shifting  sand,  which  cover  portions  of  pine  forests  to  its  top  branches, 
would  be  a  practical  objection  to  the  construction  of  such  a  causewjiy,  even  if  the 
point  of  eniburkution  were  without  fault. 

11th.  It  \H  among  the  probabilities  that  the  Junction  and  Breakwater  Railroad 
Qonipany  will  in  the  course  of  a  few  years  substitute  iron  for  the  wooden  piles  of  the 
present  i»ior.  The  advantage  of  the  new  pier  being  built  in  such  proximity  to  it  as  to 
admit  of  conjoining  the  two  works  at  a  future  day,  and  thus  to  increase  the  value  of 
both,  is  t<)o  obvious  to  need  argument  for  its  support. 

12th.  I  beg  to  offer  for  your  consideration  the  proposition  that  the  single  fact  of 
deepest  water  nearest  shore  on  a  changeable  Band-Deach  doQ«  not  CAt^XNXwXMk  ^1  SXw^ 
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a  sufficient  reason  for  determining  the  site  of  an  important  and  costly  work  ntended 
to  be  permanout,  and  to  furnish  ^  the  conveniences  of  a  capacioos  sea-port  to  com- 
merce. The  part  of  the  Breakwater  Harbor  to  which  veaeets  resort  for  anchorage  is 
immediately  op^xosite  the  present  pier,  where  the  space  is  soffioiant  for  vessels  to  tack, 
and  gain  an  ofiing,  or  to  enter  and  avail  themselves  of  connection  with  the  shore.  On 
the  contrary,  as  1  am  assured  by  skillful  seamen,  the  harbor  opposite  Baker's  is  too 
contracted  to  admit  of  the  same  fEMsilities. 
Respectfully  submitted.  J.  8.  GIBBONS,  PreHdeai. 

Lieutenant  Colonel  I.  C.  Woodrufk, 

Presiding  Officer  of  Board  of  Engineers,  SfC,  • 


B. 

Dear  Sir  :  The  undersigned^  residents  of  Lewes  and  vicinity,  captains  of  vessels, 
pilots,  and  navigatore,  respectfully  represent  that  they  are  well  acquainted  with  the 
waters,  curreuts,  and  shoals  of  the  hai-uor  of  the  Delaware  Breakwater ;  and  they  give 
it  as  their  opiuion  that  the  poiut  of  shore  at  which  the  new  pier  to  be  built  by  the 
Govenmient  ought  to  be  located,  is  in  close  connection  with  the  present  pier ;  and 
that  there  is  no  other  part  of  the  shore  where  the  work  would  be  so  useful  and  so 
well  protected  from  the  eflfects  of  storms,  or  where  there  is  such  an  extent  of  clear  sea 
for  the  working  of  vessels,  both  in  their  approach  and  departure.  This  location  was 
chosen  in  view  of  all  the  practical  advantages  in  loadmg  and  discharging  vessels ; 
and  if  a  greater  depth  of  water  be  required,  it  can  be  obtained  by  a  moderate  further 
extension  of  the  pier  into  the  harbor. 

Cai)tain  Labun  L.  Lyons.  David  S.  Rouland,  Pilot 

Captain  Seth  Messick.  Captain  Jno.  T.  Joiixson. 

Captain  £kra  F.  French.  Jacob  A.  Marshall,  Pilot. 

Captain  E.  D.  West.  Wm.  M.  Maiwhall,  Pilot. 

Captain  George  Chambers.  Jno.  R.  Price,  Pilot. 

Captain  James  Duffey.  Captain  Peter  Chambers. 

Captain  Wm.'M.  Fower.  Henry  Lunz,  Pilot. 

Edward  Maull,  Pilot.  Captain  John  Marshall. 

Captain  F.  G.  Lubker.  Geo.  L.  Chambers,  Pilot, 

Samuel  West,  Pilot,  Geo.  H.  Maull. 

Lieutenant  Colonel  J.  D.  Kurtz, 

United  States  Engineer,  Philadelphia. 


C. 

Georgetown,  Delaware,  June  2, 1971. 
J.  S.  Gibbons,  Esq. : 

I  was  astonished  when  I  learned  this  morning  that  there  was  a  possibility,  jierhaps 
a  prolmbility,  of  the  pier  at  or  near  Lewes  being  located  about  a  mile  distant  from  the 
eastern  term  in  us  of  the  Junction  and  Breakwater  Railroad. 

As,  i)eiliaps,  1  um  more  familiar  with  the  history  of  the  appropriation  of  $22.">,000  by 
Congress  for  the  building  of  said  pier,  and  the  motives  influencing  Senators  and  Rep- 
resentatives in  voting  for  it,  than  an}"  other  person,  I  submit  to  you  the  following  state- 
ment of  facts: 

A  bill,  at  the  session  of  1869  and  1870,  was  under  consideration  in  the  Senate,  devoting 
hundreds  of  thousands  of  acres  of  the  public  land  to  aid  in  the  construction  of  a  rail- 
road or  railroads  in  the  West.  I  believed  the  moment  opportune  to  call  the  attention  of 
Senators  from  the  Atlantic  States  to  the  fact  that  they  were,  year  by  year,  voting  away 
the  public  lands  for  the  interest  exclusively  of  the  Western  and  Pacific  States,  without 
claiming  for  their  own  States  a  reasonable  share  of  interest  in  the  public  lands,  which 
were  the  common  property  of  all  the  States  composing  the  Federal  Union ;  and  while 
expressing  my  gratification  at  the  rapid  development  of  the  West  and  of  the  Pacitio 
slope,  I  appealed  to  the  sense  of  Justice  of  Senators  from  all  sections  to  do  jnstice  to  the 
Atlantic  States. 

Tq  test  that  sense  of  jnstice,  I  offered  an  amendment  to  the  bill,  appropriating  or 
donating  200,000  acres  of  the  public  lands  to  the  Junction  and  Breakwater  Railrcidj 
to  enable  nakX  roa<l  to  construct  a  pier,  in  connection  with  itself,  at  or  near  Lewes. 
My  amendment  was  defeated  by  a  majority  of  eight  votes.  A  number  of  the  Senators 
from  the  Western  and  Pacific  States  waited  upon  me  and  aasured  me  that,  while  they 
could  not  vote  for  the  donations  of  land  situated  within  their  Stittes,  to  aid  an  object 
which  1  siMiuied  to  feel  a  deep  interest  in,  they  would  vote  for  an  appropriation  of  money 
6*0111  the  Treasury  suMcieut  to  accomplish  the  object  contemplated  bv  my  amendment. 
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I  tberenpon  introdaced  a  billy^appropriating  |225yO(X)  to  the  Junction  and  Breakwater 
Bailroad,  to  enable  tbem  to  build  a  pier  in  connection  with  said  road.  In  about  a  week 
i^fterward  the  bill  was  reported  favorably  by  a  unanimous  Yote  by  the  Committee  of 
Commerce,  and  on  the  next  day  passed  the  Senate  nnanimonsly.  The  bill  was  sent  to 
the  House  of  RepresentatiTee,  and  the  Committee  on  ^propriations  of  that  body  sent 
for  me  to  explain  the  purposes,  objects,  and  necessity  of  the  appropriation.  I  appeared 
before  them,  and  made  the  required  explanation,  exhibiting  to  them  a  map,  which  I  had 
caused  to  be  prepared,  locating  the  Jnnciion  and  Breakwater  Railroad,  from  Harrington 
to  it«  ternunus  at  Lewes,  upon  which  was  marked  immediately  oppoHite  said  termmns 
the  desired  location  of  the  pier;  and  that  there  might  be  no  mistake  in  reference  to 
said  location,  I  drew,  and  fche  committee  adopt-ed,  an0  the  House  of  Representatives  and 
the  Senate  paHHcd  an  amendment,  incorporated  in  said  bill,  that  the  Junction  and  Break- 
wat<er  Railrotid  should  have  the  right  to  extend  their  said  road  in,  upon,  and  across  the 

fier,  and  l>e  entitled  to  the  free  use  and  ei^oyment  of  the  same.  I  think  I  know  what 
was  about  when  I  introduced  the  bill  and  drew  the  amendments  which  were  afterward 
incorporated  in  the  bill,  and  I  think  the  Senate  and  House  knew  what  thev  were  doing 
when  they  voted  for  the  bill.  I  know  that  I  meant  that  the  pier  should  be  erected 
opposite  the  terminus  of  the  railroad,  and  I  know  that  Senators  and  Representatives 
voting  for  the  bill  so  understood  it.  I  conversed  personally  with  nine-tenths  of  the 
Senators,  an<l  a  large  majority  of  the  members  of  the  House,  in  reference  to  object, 
purposes,  aiid  contemplated  connection  of  the  pier  with  the  road,  pointing  out  to  them 
the  mutual  advantage  of  the  road  and  pier  to  each  other.  Each,  of  itself,  would  be  of 
limited  local  advantage ;  united,  their  advantage  and  benefits  would  be  general  and 
unlimited. 

I  sincerely  hope  that  those  intrusted  with  the  location  of  the  pier  will  regard  the 
unquestionable  intention  of  those  making  provision  for  its  erection. 
Very  respectfully, 

WILLARD  SAULSBURY. 


F. 

United  States  Revenue  Steamer  Delaware, 

Mobile,  Alabama,  November  12, 1870. 

Sir:  I  am  to-day  in  receipt  of  a  letter  from  you,  (through  the  Treasury  Department,) 
regarding  the  sketch  accompanying  my  report  on  the  Delaware  Breakwater  Harbor ; 
and  I  am  exceedingly  sorry  to  say  that  I  did  not  retain  a  copy,  as  I  thought  those 
which  I  sent  to  the  Denartmeut  and  General  Torbert  would  be  sufficient. 

If,  therefore,  you  will  send  me  a  sketch  of  the  harbor,  as  you  propose,  I  wiU  do  my 
best  (with  a  defective  memory)  to  indicate  thereon  such  points  as  you  desire,  and  will 
furnish  you  witli  all  the  information  on  the  subject  I  can. 

I  am  sorry  I  am  too  far  away  to  call  on  you,  for  if  I  could  see  you  on  the  spot,  I  could 
be,  I  am  sure,  of  much  service  to  yon,  as  I  was  stationed  there  about  eighteen  months, 
and  made  it  my  study. 
Very  respectfully, 

FRANK  BARR, 
Lieutenant  Comnuinding. 
Lieutenant  Colonel  J.  D.  Kurtz, 

United  States  Engineers. 


0. 

Revenue  Steamer  Delaware, 

Mobile,  Alabamttj  January  30,  1971. 

Dear  Colonel  :  Retmning  from  a  cruise,  find  yours  of  16th  instant  here,  and  hasten 
to  comply  with  your  request  regarding  views,  &c. 

You  will  please  accept  them  with  caution,  as  I  am  by  no  -means  certain  that  my 
recollection  of  the  localities  is  correct. 

I  have  endeavored  to  indicate  on  the  sketch,  by  the  arrows,  the  manner  in  which  the 
ebb-tide  runs. 

In  coming  from  the  westward,  the  tide  begins  to  divide ;  first,  considerably  above 
the  ice-breaker,  one  portion  going  inside,  the  other,  outside  of  that  portion  of  the 
works.  The  portion  which  coes  ineide,  divides  again,  nearly  in  the  direction  in  which 
the  ice-breaker  runs,  the  mam  tide,  or  at  least  the  strongest  tide,  runs  out  through  the 
opening  between  the  works,  and,  as  you  see  by  the  fijpures  inclosed  in  circles,  has 
dug  out  the  chiinnel  to  a  much  greater  depth  than  the  figures  on  the  sketch  indicate. 
(I  give  the  depth  to  the  best  of  my  recollection.) 
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The  other  portion  of  the  tide  diyides  again,  one  portion  eddying  along  the  beach,  and 
deposits  its  silt,  forming  the  '*  bar.^  The  main  portion  takes  a  general  direction  toward 
the  eastern  end  of  the  breakwater.  These  varioos  divisions  of  the  current  cheek  the 
force  of  the  tide,  and  the  consequence  is,  a  deposit  which  has  gradoallj  filled  ap  the 
whole  western  part  of  the  harbor,  and  indeed  all  of  it,  for  at  first  there  were  about 
five  fathoms  anvwhere  inside  the  works. 

The  point  where  the  beacon-light  stands  has,  as  vou  see,  made  ont,  year  by  year, 
until  it  has  rendered  the  eastern  entrance  to  the  harbor  somewhat  difficult.  All  this 
is  owing  to  the  gap  in  the  works.  That  once^Ued,  a  true  and  strong  tide  would  sweep 
through  the  harbor  and  deepen  it  to  five  or  six  fathoms,  perhaps  to  nine.  The  point 
would  also  cease^  to  make  out,  and,  indeed^  would  probably  recede  to  its  original  position, 
and  the  place  would  once  more  be'what  it  was  at  first,  a  harbor. 

The  effect  of  the  sap  on  the  flood-tide  is  to  create  an  eddy  at  either  end  of  the 
breakwater,  which  I  have  indicated  by  arrows  in  circles.  The  depth  of  that  at  the 
eastern  end  I  have  forgotten,  but  at  the  western  end  it  is  ten  feet,  (as  I  have  put  on 
the  sketch,)  aud  is  shoaling  every  year. 

And  now,  colonel,  as  to  the  location  of  the  pier.  My  impression  at  the  time  was,  that 
it  should  be  as  near  to  Baker's  house  as  convenience  to  shipping  would  admit.  The 
further  westward  you  go,  the  more  exposed  it  is  to  the  very  heavy  nor'westers,  which 
almost  iuvariably  ifollow  a  southeast  gale  at  that  point.  Furthermore,  all  stores,  &c., 
kept  for  the  benefit  of  shipping  will  l>e  kept  on  the  beach,  will  be  brought  there  iu 
vessels,  and  will  be  put  on  board  of  those  needing  them  from  the  most  convenient 
point. 

Should  the  Government  over  build  a  fortification  at  the  cape,  the  further  east  the 
pier  is  the  better.  But  the  main  argument  for  locating  the  work  as  far  to  the  east- 
ward as  may  be  is,  that  it  is  more  protected  from  all  storms,  aud  also  from  the  ice.  The 
main  body  of  the  ice  takes  the  direction  from  abreast  the  old  United  States  wharf, 
diagonally  across  the  harbor,  toward  the  eastern  end  of  the  breakwater,  and  the  prin- 
cipal deiKwits  of  ice  on  the  shore  aud  about  the  railroad  wharf. 

What  ettect  the  railroad  wharf  will  have  on  the  currents,  of  course  I  cannot  tell,  but 
not  much,  I  presume,  while  it  will  act  as  an  ice-breaker  for  your  work. 

Should  ice-breakers  or  piers  be  built,  my  idea  was  that  they  should  be  built  to  the 
westward,  at  the  point  (or  a  little  east  of  it)  where  the  tide  first  begins  to  divide,  and 
should  \m  built  on  such  a  Hue  as  would  direct  the  main  body  of  the  ice  outside  of  the 
ice-breaker,  aud  uuly  permit  such  ice  to  enter  the  harbor  as  has  been  bi-oken  iuto 
comimratively  small  masses,  by  striking  against  and  passing  between  the  piers. 

Ah  a  means  of  finding  a  point  of  divergence  of  the  various  currents,  I  took  a  qna'ntity 
of  cotton  W(K>1,  and  selecting  a  perfectly  calm  day,  went  well  to  the  westward  and 
dropped  handiuUs  of  it  at  regular  distances  from  the  shore,  or  long  way  out  into  the 
bay.  By  noting  the  courses  of  the  various  floats  I  ascertained  what  I  know  of  the  cur- 
rents. 

There  is  one  thing  absolutely  necessary  to  the  place  to  make  it  a  good  harbor,  and 
that  is  to  close  the  gap  in  the  works.  Without  this  is  done,  it  will  grow  shoaler  year 
by  year,  as  it  has  done  for  years  past,  until  it  will  receive  only  light-draught  vessels. 
Only  room  exists  now  for  one  large  vessel  at  the  eastern  i)art,  and  eveu  that  is  not 
safe. 

The  sketch  furnished  you'by  Conwell  is  evidently  copied  from  mine,  or,  at  least,  the 
soundings  are,  except  that  he  has  not  put  on  his  all  the  lines  of  soundings  which 
I  mn.  1  ran  one  from  the  west  end  of  the  breakwater  to  Baker^s  house;  one  from  the 
east  end  «»f  the  ])oint;  one  firom  the  westerly  end  of  the  ice-breaker  to  the  old  United 
States  wharf;  and  one  from  said  wharf  due  north  some  distance  out  into  thti.bay. 

i  am  afraid,  colonel,  that  this  will  not  be  of  much  use  to  you,  but  I  scarcely  know 
what  to  say.  If  the  Department  had  s^ont  mo  on,  and  I  could  have  met  you  on  the 
ground,  I  am  sure  that  your  inquiries  would  have  brought  answers  really  useful  to 
you. 

in  the  hope,  however,  that  it  may  be  of  some  use,  and  assuring  you  of  my  sincere 
de.sire  to  do  anything  1  can  which  niav  be  of  service  to  you,  I  am,  very  truly,  vours, 

FiiANK  BARK. 
Lieutenant  Colonel  J.  D.  Ki^rtz, 

United  JStaktf  EngimerH, 


R7. 

IMPROVINCr  HARBOR  AT  MARCUS  HOOK,  PENNSYLVANIA. 

The  work  for  improving  harbor  at  Marcus  Hook,  which  has  been  in 
progress  for  several  years,  under  an  appropriation  of  $94,000,  made 
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March  2, 1867,  has  been  brought  to  a  close  by  the  completion  of  the  ice- 
piers  of  that  harbor. 
The  piers  just  completed  are  four  in  number,  hexagonal  in  shape, 

Jointing  up  and  down  stream,  with  an  extreme  length  of  74  feet,  and 
readth  of  32  feet,  and  standing  3^  feet  above  high- water  level.  They 
are  composed  of  timber  crib-work,  filled  with  rubble-stone  up  to  low- 
water  mark,  and  of  a  regular  couroed  granite  facing  above  low  water, 
filled  likewise  with  rubble-stone,  laid  in  place.  The  face-stones  are 
headers  and  stretchers,  alternately,  with  dove- tailed  joints,  the  courses 
being  secured  together  with  cast-iron  dowels;  the  tops  are  covered  with 
thick  paving  flags,  about  2  feet  by  5  feet,  and  each  pier  has  two  stout 
stone  mooriug-posts  for  the  use  of  vessels.  The  harbor  is  6(K)  feet  long 
by  about  250  feet  wide.  It  is  now  much  the  most  serviceable  ice-har- 
bor on  the  river,  and  will  be  of  great  assist&nce  to  vessels  in  the  coming 
and  future  winters. 

The  work  has  been  executed  principally  by  contract,  and  affords  a 
good  illustration  of  the  difficulties  and  delays  which  pertain  so  much  to« 
that  kind  of  work.  The  agreements  for  the  supply  of  materials,  of  tim- 
ber, rough  and  cut  stone,  and  for  workmanship  in  wood  and  stone,  have 
imsised  from  hand  to  hand  several  times,  protracting  the  operations 
through  four  years,  making  each  contractor  dependent  upon,  and  dis- 
satisfied with,  the  others,  and  subjecting  the  Uniteil  States  to  largely 
increased  expense  for  long-continued  supervision  and  office  expenses. 
While  materials  may  often  be  advantageously  obtained  by  contract, 
woi*kmanship  can  usually  be  better  secured,  and  better  and  cheaper 
results  obtained,  and  these  more  promptly,  by  the  employment  of  days' 
labor  than  bj'  the  contract  method,  especially  when  it  is  obligatory  to 
make  separate  agreements  for  the  several  sorts  of  labor  involved  in  the 
undertaking. 
The  expenditures  during  the  past  year  have  been  as  follows,  viz : 

Facing  stone  in  place $23, 092  00 

Paving  stone  in  place 3,  753  ^^ 

Hubble  backing  stone  in  place 4, 092  48 

Balance  due  on  crib- work 1 ,  990  73 

Services  of  inspector,  &c.,  and  contingencies 1, 893  10 

34, 828  80 


STATEMENT  OF  FUNDS. 

Amount  available  July  1,  1870 $50,  781  43 

Ex{)enditures  for  year  ending  June  30,  1871 34, 828  Sii 

In  United  States  Treasury  June  30,  1871 $12, 450  00 

In  hands  of  officer 3, 502  57 

— — ^-^      15  952  57 
Indebtedness  July  1, 1871 4'oi5  03 

Available  for  year  ending  June  30,  1872 11, 937  54 

No  further  appropriation  is  asked  for  this  harbor. 
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B  8. 


LVIPROVEMENT  OP  WELMINGTOIf   HAKBOB,  DELAlfilL 

The  improvement  of  this  harbor  is  advancing  satisfactonlyis^v 
appropriation  of  $16,000,  made  last  year  for  this  object  The  to 
just  cut  in  the  mouth  of  the  river  is  beings  deex>ened  and  vidwcai 
a  large  rock,  which  has  become  exposed  in  mid-channel,  a  Rbortte 
above  Third  street  bridge,  will  be  taken  up  by  blasting,  and  w* 
The  lower  channel  will  be  deepened  to  12  feet  at  lowwat^.^' 
width  of  145  feet,  and  the  rock  now  at  a  level  of  8  feet  belov  la« 
will  be  reduced  to  12  feet.  T?he  mud,  sand,  and  sett  materol  3 
channel  below  and  above  the  position  of  the  rock,  will  also  k 
as  far  as  the  appropriation  will  allow. 

To  continue  the  work  of  improvement  dnring  the  year  ending Jw 

1873.  the  sum  of  $15,000  is  asked.    This  sum  will  suffice  to  j4r 

•  deptti  of  12  feet  at  low  water,  from  the  dry -dock  and  Wilmingta 

Beading  Kailroad  wharves,  down  to  the  Delaware. 

Population  of  Wilmington,  Delaware,  is  34,000;  present  aniai 
crease  1,500 ;  number  of  vessels  registered  at  this  port  134;  toiw? 
same,  20,753. 

The  amount  of  capital  employed  in  manufactures  in  the  city  rf 
mington  and  its  immediate  vicinity  is  $10,855,983 ;  value  of  manafKS 
articles,  815,256,132. 

Wilmington  is  in  the  collection  district  of  Delaware,  and  isi 
entry ;  light-house  and  fort  are,  respectively,  Christiana  Light  ari 
Delaware. 

The  amount  of  revenue  collected  at  Wilmington  dorins  the 
fiscal  year  is  $33,217  99. 

Abstract  of  proposals  and  of  contracts  for  the  improvement  rftte' 
bor  are  transmitted  herewith. 


STATEMENT  OP   FUNDS. 

Appropriation  for  year  ending  June  30, 1871 $15, i)*^ 

Expended  for  dredging,  services,  advertising,  &c  .  *'!.'.'!  1^' 

Balance  available  July  1, 1871 1^3#| 

Appropriation  asked  for  year  ending  June  30, 1873 $15. t*^ 


Ko. 


1 

2 


Ahstract  of  proposaU  for  improvement  of  Tnimington  Harbor  DeUoMn- 


ICamc  of  bidder. 


For  dredginz  soft 
material. 


Slduey  r.  Slielbourne... 

F.  B.  Coltoii.  wcretarv 
and  trejinurcr  Ameri- 
can Dredi^iiijj  Conii>'y. 

Johu  Dougherty 


33  eta.  per  cnbic 

yard. 
35  ctA.  per  cubic 

yard. 


For  remoTing  rock  tnm 


For  four  feet. 
$61  per  cnbio  yd. 


For  tkiee  feet  I   Vv*" 


975  per  cable  Td.  i  f9|^ 


•4,750 
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Abstract  of  contracts  far  improvenunt  of  Whlmingion  Harbor  y  Delaware. 


ya 


1 
S 


Rates. 


Name  of  contractor. 


Sidney  P.  Shelboume * 

F.  B.  C«lt4»u,  BccnJtary  and  treaaoror  American  I>re*lging 
Company 


For  dredging. 


For  removing  rock. 


33c.  per  cubic  yd.  i 


#1,270 


R9. 

« 

R£PAIKI^^G  THE  STONE  PIEES  BELONGING  TO  THE  UNITED  STATES  IN 

THE  HARBOR  OF  NEW  CASTLE,  DELAWARE. 

The  repair  of  one  of  these  piers  was  commenced  on  the  19th  of  April 
of  this  year.  The  decayed  and  broken  wood-work  has  been  removed 
to  the  level  of  4  feet  above  low  water,  at  which  level  the  existing  timber- 
of  the  pier  was  found  to  be  without  decay  and  perfectly  sound.  A  sub- 
stantial wooden  platform,  6  feet  wide,  has  been  laid  around  the  pier  at 
that  level,  on  which  was  placed  a  facing  course  of  heavy  dimension 
stone  of  2  feet  rise,  of  alternate  headers  and  stretchers,  with  dovetail 
joints. 

On  the  southeast  corner,  a  second  course  doweled  to  the  first  has  been 
conyneuced,  extending  15  feet  in  one  way  and  12  in  the  other. 

The  appropriations  being  exhausted,  operations  have  ceased. 

The  cost  of  the  work  has  been  as  follows: 

Cutting  down  old  wood- work   and  clearing  away  filling- 
stone  and  rubbish  for  platform $425  20 

Eepairing  lower  outer  comer  and  building  plat- 
form, materials $439  78 

Workmanship 222  62 

662  40 

Cutting  and  setting  stone 488  S5 

Machinery  and  tools,  (including  use  of  scow) 468  73 

Supervision 225  00 

Contingencies,  advertising,  &c 148  87 


• 


2, 449  05 


An  abstract  of  proposals  received  for  doing  this  work  is  forwarded 
herewith.  Owing  to  delects  and  inaccuracies  in  the  bids,  they  were  all 
rejected,  and  the  wprk  was  done  by  days'  labor,  and  purchase  of  materials 
in  open  market. 

Estimate  of  amount  necessary  to  complete  repairs  of  this  pier. 

2,740  cubic  feet  stone  facing,  at  $1  25 $3, 425  00 

2,700  square  feet  paving,  at  $1  00 2,  700  00 

3  mooriug-i>osts 75  00 

Dowels 10  00 

<3ontingencies 790  00 


7, 000  00 
44  E 
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Tbis  harbor  is  one  of  the  series  of  iee-harbora  of  the  Delaware,  which 
was  established  in  colonial  da}  s  for  the  benefit  of  commerce.  It  is  of 
great  valae  to  vessels  navigating  the  Delaware  in  the  winter  season. 
It  has  been  injnred  and  it«  capacity  dminished  by  the  extension  of 
walls  from  the  shore,  as  well  as  by  the  shoaling  of  the  water  conse- 
quent u])on  the  cheeking  of  the  flow  of  the  currents  by  various  obstruc- 
tions. The  general  interests  of  commerce  require  that  the  harbor  should 
be  re-established  and  maintained.  To  effect  this  will  require  the  con- 
struction' of  an  additional  ice-pier  at  the  northern  end  of  the  harbor,  one 
at  the  southern  end,  and  the  removal  of  the  un finished  pier  situated 
near  the  southern  line  of  the  works,  and  eventually  a  second  pier  on 
the  southern  line. 

Estimate  of  amount  nec/^sary  to  construct  one  new  hexagonal  ice-pier  at 
New  Castle  Harbor y  length  15  feet j  breadth  Sofeet,  to  stand  ifeet  (i  inches 
above  high  water. 

Crib-work,  labor  and  material $5, 200  00 

Iron  dowels,  bolts,  spikes,  &c 450  00 

Filling-stone,  put  in  place 2, 200  00 

Facing-blocks,  set  in  place 7, 600  00 

Paving- block  and  mooring-posts  complete 1, 100  00 

Machinery  and  a])paratus 700  00 

Inspection  and  oflice  exi)enses 1, 000  00 

Unforeseen  expenses 1,  750  00 

Cost  of  one  pier 20, 000  00 

Cost  of  three  piers 800, 000  DO 

Completing  repairs  of  existing  pier 7, 000  00 

Total  for  Delaware  ice-harbor  at  New  Castle G7, 000  00 


STATE3IENT  OF  FUNDS. 

Appropriation  by  act  of  July  15,  1871 $2, 500  00 

Expended  during  year  ending  Juno  30,  1871 2, 449  05 

Amount  on  hand  July  1,  1871    '  50  95 

Due  for  advertising  July  1,  1871  50  95 

Appropriation  asked  for  year  ending  June  30, 1873 $07, 000  00 

New  Castle  is  in  the  collection  district  of  Wilmington,  Delaware. 
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CLEAT? INCf  AND  BUOYING   THE   CHANNEL   OF  THE  SCHUYfJOLL  RIVER, 

PENNSYLVANIA. 

The  appropriation  of  815,000  for  this  purpose  has  been  applietl  to  the 
requisite  improvement  of  the  river  at  its  entrance  into  the  Delaware,  to 
the  renjoval  of  a  serious  obstruction  above  Penrose  Bridge,  and  to  open- 
ing a  cut  through  the  shoal  near  Gibson's  Point.  The  entrance  to  the 
river  has  been  deei)ened  .'^  feet,  from  15  to  18  feet  at  low  ^ater,  and  a 
cut  1,000  feet  long  and  150  feet  wide  has  l)een  provided  for  the  use  of 
vessels  of  large  class,  which  now  frequent  this  river.  Just  above  Pen- 
rose Britlge  the  west  shore  projected  strongly  out  into  the  river,  making 
an  abrupt  turn  necessary  to  vessels  coining  down  in  order  that  they 
might  pass  through  the  draw  of  the  bridge,  which  was  located  close  to 
this  shore.  When  the  bridge  was  built  the  trade  of  the  Schuylkill  was 
trifling,  and  the  draw  seems  to  have  been  placed  with  no  anticipation  of 
future  changes.  Tliis  projecting  point  has  been  materijilly  reduced  by 
dredging,  and  vessels  now  reach  and  pass  the  draw  with  comi)arative 
ease.  The  improvement  of  the  river  at  these  two  points  (the  mouth  and 
Penrose)  allows  vessels  of  large  class  convenient  access  to  the  petroleum 
wharves  at  Point  l$ree7A»,  two  miles  above  Penrose  Bridge. 

The  cut  which  is  in  progress  near  Gibson's  will  aiibrd  better  access  to 
the  extensive  petroleum  works  there,  and  will  allow  a  large  class  of 
vessels  to  rea<ih  the  extensive  marble-yards,  coal-yards,  &c.,  near  Chest- 
nut Street  Bridge. 

The  appropriation  of  $10,000,  available  for  the  present  year,  will  be 
applied  to  improving  tlie  channels  at  the  points  already  named,  to 
removing  a  shoal  near  Point  Breeze,  and  to  caixy  the  cut  near  Gibson's 
through  the  channel  above. 

The  work  has  been  done  by  contract,  which  method  is  the  most  suit- 
able apd  advantageous  for  the  Government  in  work  of  this  character. 

Next  year  it  is  proposed  to  open  the  mouth  of  the  river  to  a  depth  of 
20  feet,  with  increased  width ;  to  remove  more  fully  the  obstacle  at  Pen- 
rose Bridge;  to  widen  and  deepen  the  cUt  at  Gibson's,  and  to  put  the 
navigation  of  the  entire  river  up  to  the  Markel^treet  Bridge  in  a  condi- 
tion more  suitable  to  the  great  and  increasing  commerce  for  which  it 
has  become  the  medium.  The  commerce  of  the  Schuylkill  has  been 
largely  developed  within  a  few  years,  about  ten.  The  old  maps  show 
only  a  depth  of  8  or  9  feet  at  the  mouth  of  the  river  at  low  water. 
Increasing  use,  and  particularly  the  employment  of  propeller  steamers, 
ha>'e  so  improved  this,  that  last  year,  when  the  present  work  was  com- 
menced, there  were  15  feet  of  water  at  this  point.  Now  there  are  18 
feet,  and  20  feet  are  required.  Vessels  of  the  largest  class  are  engaged 
in  this  commerce.  Shij)s  of  1,000  and  1,500  tons,  drawing  16  and  18  feet 
water,  now  load  in  the  river,  and  larger  vessels  will  be  employed  if  they 
can  have  the  means  of  entering  the  river  afforded  them. 

Abstract  of  proposals  and  of  contracts  are  sent  herewith. 

STATE3IENT  OF  FUNDS. 

Appropriations  for  years  1871  and  1872 925, 000  00 

Exi>ended  for  dredging $13,  724  40 

Expended  for  services,  advertising,  &c 1, 372  35 

15, 006  75 

Available  for  year  ending  June  30, 1872 9, 903  25 

Appropriation  asked  Iot  ^eai  eivdmg  June  30, 1873 $40^000^ 
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Abstract  of  propoftaUfor  improvement  of  Schuylkill  Hirer j  Pennsylvania. 


Ka 


1 
9 


Namf  8  of  bidders. 


Bates  for  dredging. 


Emory  K.  Seward,  AllMiiiy,  V.Y '  24  cents  per  cubic  yard. 


Franklin  B.  Colton,  treasnrer  Ameri- 
can Dredging  Company,  Philadel- 
phia. 


30  cents  per  cubic  yard  at  mouth ;  40  cents  per  cubic 
yard  atgaccut  to  Penroso  Ferry  Bridge ;  60  e«utH  per 
cubic  yard  adjacent  to  Gibson's  Point;  35  cents  per 
cubic  yard  at  Point  Breeze. 


Ahfttract  of  proposals  for  improvement  of  Schuylkill  Fiver,  Pennsylvania. 


Na 

Name  of  bidder. 

Bates  of  dredging. 

1 

F.  B.  Colton,  secretary  and  treasurer 
American  Dredging  Company. 

30  cents  per  cubic  yard  at  the  mouth ;  40  cents  per  cubio 
yard  adlacent  to  Penrose  Bridge ;  60  cents  per  cubic 
yard  adjacent  to  Gibson's  Point. 

Abstract  of  contrticts  for  improvement  of  Schuylkill  Birer,  Pennsylvania. 


Name  of  contractor. 


F.  B.  Colton,  secretary  and  treasurer  Amer- 
ican Dredging  Conipany. 


Bates. 


30  cents  per  cubic  yard  at  the  mouth  :  40  cents  per  cubic 
yard  adjacent  to  'Penrose  Bridge ;  60  cents  per  cubic  yard 
adjacent  to  Gibson's  Point 


Ell. 


BEPORT  AND  ESTEVLA^TE  FOB  TIIE  COMPLETION  OF  THE  ICE-HABBOB  AT 

BEEDY  ISLAND,  DELAWABE  BIVEB. 

The  ice-harbor  at  Marcus  Ilook  has  just  been  completed,  and  will  be 
of  great  service  to  vessels  hereafter,  whenever  the  ice  forms  in  the  Delar 
ware. 

A  small  appro]>riation  has  been  applied  to  repair,  in  part,  the  most 
important  pier  of  the  next  harbor  below,  that  at  New  Castle.  My  an- 
nual report  for  that  harbor  shows  the  importance  of  completing  these 
repairs  and  of  reestablishing  that  harbor,  as  has  just  been  done  with 
the  one  at  Marcus  Ilook. 

Furiher  down  the  Delaware,  at  the  proper  interval,  comes  th^ice- 
harbor  on  the  east  side  of  lleedy  Island.  Vessels  coming  up  the  river 
in  the  winter  had  always  experienced  the  need  of  shelter  at  this  point. 
Below  this  the  water  widens  rapidly,  and  there  is  room  to  avoid  the 
running  ice.  But  here  the  diflficulty  becomes  too  great,  and  an  anchor- 
age was  consequently  availed  of  on  the  eastern  side  of  this  island. 

In  1852  an  appropriation  was  ma^le  for  the  formation  of  an  ice-harbor 
at  this  position.  The  means  appropriateil  were  insufficient,  however, 
for  the  work  ;  it  was  but  little  more  than  half  completed,  anu  in  a  tem- 
porary way,  of  wood,  which  is  now  decaying. 

This  is  the  first  refuge  that  vessels  obtain  coming  up  from  sea,  and 
from  here  they  expect,  in  going  down,  to  run  for  the  breakwater  harbor 
at  the  mouth  of  the  bay.  The  lower  line  of  piers  of  this  harbor  will, 
with  moderate  repairs,  be  serviceable  for  some  years  yet.  The  two  piers 
which  were  placed  on  the  upper  line,  but  were  not  finished,  are  going  to 
pieces.  They  require  to  be  removed  and  replaced  by  durable  structures, 
and  the  upper  line  should  be  finished  by  the  addiAiow  ol  Wi'^^  q\.  Vsfo^ 
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more  piers.  The  lower  line  also  needs  to  be  somewhat  eneirk  il 
double  line  of  piles,  which  supported  the  (gangway  from  the-ii^* 
the  lower  piers,  has  caused  a  large  ncciiiiinlatioii  of  mndai  :b* 
of  the  harbor.  These  ])iles  shouhl  be  drawn,  so  as  to  penuitv^l 
rents  to  flow  through  that  part  of  the  b arbor. 

While  the  water  has  deepened  in  front  of  the  works,  it  \u\><'j^\ 
materially  at  the  bottom  of  the  harbor,  along  the  shore  of^Lrvii 
Tlie  removal  of  the  obstructing  piles  should  be  l>enelicial  heiv.j:l?i| 
an  area  of  sheltered  space  for  the  use  of  light-draught  vessfl<. 

It  is  proposed  to  use  here,  as  jjit  Marcus  llook  andXewC;l>I'^ 
piers,  pointed  up  and  down  stream,  the  substructure  to  be  tituV;  t*! 
work,  and  the  superstructure  stone  blocks  strongly  fasteinu  y/4 
and  all  tilled  with  rubble-stone.  The  decks  to  be  pavefl  -^  i 
blocks,  and  provided  with  stone  posts  for  vessels  to  make  la>t  r-. 

The  estimated  total  cost  of  the  work  is  as  follows : 

1  pier,  74  feet  long  by  32  feet  wide,  will  cost ?- 

C  piers,  (in  24  feet  water) ?u' 

1  pier,  (in  18  feet  water) 1*  = 

1  pier,  (in  G  feet  water) V 

Bepairs  of  four  existing  pile-piers 

Bemoving  old  pile-work 

Machinery  and  apparatus 

Surveys  and  locating  work 

Inspector,  1,200  days »■ 

Clerk,  draughtsman,  and  olhce  expenses i' 

Advertising 

Unforseen  expenses u 

Of  this  amount  $100,000  can  be  used  during  the  coming  year. 

Reedy  Island  is  in  the  collection  district  of  Delaware,  aud  ^^-^ 
ton,  Delaware,  is  its  nearest  port  of  entry.  Fort  Delaware  is  thei 
fort,  and  Reedy  Island  light  the  nearest  light-bouse. 

The  revenue  collected  at  Wilmington  during  the  vearendiD^Ji 
1871,  was  $33,217  99,  and  at  rhiladelpbia,  $7,196,730  97. 

Appropriation  asked  for  year  ending  June  30,  1873,  $lbo,UMl 

Respectfully  submitted. 

J.  D.  KURTZ. 
Lieutenant  Colonel  of  Enf^ 


R12. 

REMOVAL  OF  OBSTRUCTIONS  OF  SA1.EM:  KIVEB,  KEW  JEESSV- 

An  examination  of  the  mouth  of  this  river  waamadeiDOeloUr* 
and  the  obstructions  were  found  to  consist  of  bars,  oompoiedofi 
various  size,  extending  across  the  chaniieL 

An  estimate  was  submitted,  and  by  the  act  of  Mareh  3, 1*3. 
propriation  of  $4,000  was  made  for  tlie  removal  of  th€«eobitrieB 

A  contract  has  been  entered  into  for  the  excavation  and  R*' 
aU  tock^  "wYL^lYi^T  \qo^  Qi^  ^i!)^\»  V^^l^  from  a  chamid-inv  ^^ 
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feet  wide,  to  a  «lepth  of  nine  feet  below  ordinary  low  water,  and  it  is 
expected  that  tbe  work  will  be  completed  by  the  1st  of  September. 

Abstracts  of  proposals  and  of  contracts  for  doing  the  proposed  work 
are  transmitted  herewith.- 


STATEMENT  OF  FITNDS. 


A]>propriation  by  act  of  March  3,  1871 ! . .     $4, 000 

Kxpeiiditurcvs  to  June  30,  1871 0,000 

Amount  available  July  1, 1871 4, 000 


Abstract  of  projwuah  for  removal  of  ohMtriictions  of  Salnn  7»tt'tr,  Xvw  Jcrttey. 


Xanie  of  bidder. 


Fninklin  R  Col  ton.  treaaiirer  of  Americau 
Dredging;  Company. 


Katea. 


$3,525  for  a  channel  9  feet  by  200  feet ;  or  |35])er  cubic  yard 
of  Btone  removed. 


Ahatraci  of  oontracta  for  removal  of  ohatructions  of  Sakm  Hiver,  New  Jersey. 


Kame  of  contractor. 


Franklin  B.  Colton,  treasurer  of  American  Dredging  Company. 


Rate — ^removing  obstmctions. 


|3,53S  for  a  channel  9  feet  by  900  feet. 


K  13. 

United  States  Engineer  Office, 

Fhilad€l2)hiUj  Fenmylvania,  November  28,  1870. 

General  :  I  have  the  honor  to  present  the  followiug  report  of  survey 
at  mouth  of  Salem  River,  New  Jersey,  and  project  for  its  im])rovoment, 
made  in  accordance  with  the  act  of  July  11,  1870,  section  2,  (Public  No. 
152,)  and  your  instructions  of  July  23, 1870. 

There  are  from  7  feet  of  water  to  17,  at  low  water,  from  the  city  of 
Salem  down  the  river  and  into  the  cove  where  it  discharges  into  the 
Delaware.  After  its  entrance  into  the  cove  the  channel  bends  from 
westwardly  to  southwardly,  and  it  is  just  at  the  bend  that  the  obstruc- 
tions to  navigation  occur.  These  consist  of  rocks,  some  of  them  dropped 
overboard  from  vessels  carrying  stone  to  the  Delaware  Breakwater,  and 
seeking  shelter  in  Salem  River;  others,  rocks  in  their  natural  position, 
some  loose,  aud  others  attacTied  to  Bed  Rock.  The  channel  has  grad- 
ually deepened  from  natural  causes  and  from  use,  so  that  while  there 
has  scarcely  been  6  feet  of  water  at  this  point  heretofore,  there  are  now 
7  and  8,  and  the  rocks  are  exposed  and  project  up  as  much  as  1^  feet. 

The  remedy  consists  in  lifting  and  removing  the  projecting  pieces,  so 
as  to  leave  the  bottom  smooth,  with  from  7  to  8  feet  of  water.  This  will 
do  away  with  the  existing  4^nger  to  vessels,  and  the  ultimate  effect 
will  probably  be  beneticial  to  the  lower  channel,  (from  the  obstructions 
down  to  the  Delaware,)  where  there  is  now  a  smooth  bottom  of  sand, 
with.  6  feet  water,  and  a  few  loose  rocks  to  be  removed  by  lifting. 

Salem  City  is  located  three  miles  up  the  river,  and  its  commerce 
18  carried  on  in  the  large  coasting  vessels  that  fre(\aftiit  Ui^  Xi'^v^^JKi* 
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Its  popiilati9n  is  about  5,000.  There  are  four  glass-factories,  oil-cloth 
factory,  iron  foundries  and  machine-shops,  sash,  door,  and  carriage.fac- 
torie^s,  steam  grist-mills,  &c.  These  all  receive  the  raw  materials  through 
the  navigation  of  the  Salem  Eiver,  and  ship  their  manufactures  by  that 
channel. 

Large  amounts  of  grain,  flour,  hay,  fruit,  vegetables,  cattle,  sheep, 
&c.,  are  shippecl  in  the  same  way.  Vessels  drawing  12  feet  now  load 
at  the  wharves,  and  larger  vessels  would  enter  if  it  were  practicable. 

The  cost  of  the  proposexl  improvement  is  estimated  as  follows : 

Scows,  hoisting  apparatus  with  crew  of  10  men,  and  a  diver, 

sixty  days,  at  $50  per  day $3, 000  00 

Powder,  drill,  and  blasting  apparatus 500  00 

Contingent  expenses 600  00 

Total 4, 000  00 


It  is  recommended  that  this  sum,  $4,000,  be  a  appropriated  for  the 
service  of  the  next  fiscal  year. 

Salem  is  the  collection  district  of  Bridgeton,  Kew  Jersey,  which  place 
is  also  the  nearest  port  of  entry.  Fort  Delaware  is  the  nearest  fort,  and 
Beedy  Island  light  is  the  nearest  light-house. 

With  this  report  are  transmitted  a  survey  of  the  river,  showing  the 
channeKway  and  position  of  the  obstacles  to  navigation,  and  also 
copy  of  a  letter  of  Hon.  Samuel  D.  Githens,  the  mayor  of  the  city,  pre- 
senting a  statement  of  the  business,  commerce,  manufactures,  agricul- 
ture, produce  and  population  of  the  district  interested  in  the  proi)Osed 
improvement. 

Verv  respectfnllv,  vour  obedient  servant, 

J.  D.  KURTZ, 
Lieutenant  Colonel  of  EnglneerH. 

rigadier  General  A.  A.  Humphreys, 

Chief  of  Enfiincerat,  U.  /S'.  A.j  Washington^  B,  C, 


Salkm,  October  25,  l?i?70. 

Dear  Bin  :  I  liavo  the  honor  to  acknowledge  the  receipt  of  your  letter  date<i  26tli 
inatAut,  aHking  to  what  extent  the  connuerce  of  tlie  c^uutry  will  be  promoted  by  the 
work  of  improvement  contemplated  in  removing  obstructions  from  the  entrance;  to  the 
harbor  of  the  city  of  Salem. 

I  would  re8i)ectfully  Htate  the  contemplated  improvement  to  Davigation  of  »Salem 
IIarl>or  is  the  removal  of  dangerous  olmtnictions  in  the  Delaware  Bay,  near  the  moatli 
of  Salem  River.  These  obstructions  consist  of  bed-rock,  or  boulders  and  stone,  put 
there  in  lightening  vessels  employed  in  conveying  stone  for  the  building  of  the  Dela- 
ware Breakwater  at  Cape  HeneJopen.  , 

Vessels  drawing  12  to  14  feet  can  navigate  Salem  River.  It  is  in  the  bay,  at  or  near 
the  entrance  to  Salem  River,  the  obstructions  lay. 
^  Salem  River  is  navigable  for  twenty  miles,  and  flows,  its  entire  course,  through  a 
rich  agricultural  country.  Salem  City  is  located  three  miles  from  the  mouth  of  the 
river,  and  the  large  coasting  vessels  of  the  Delaware  can  and  do  load  at  the  city 
wharves ;  but  the  obstructions  at  the  mouth  of  the  river  cause  these  great  dread,  and 
when  rwks  are  taken  by  these  vessels,  it  is  at  higher  rates  because  of  this  danger. 

The  population  of  the  City  of  Salem,  by  the  late  census,  is  about  5,000.  It  coutaina 
three  glass  factories  for  the  manufacturing  of  hollow-ware,  one  of  window-glass,  oil- 
cloth factory,  iron  foumlery,  and  ma<;hine-shops,  sash  and  door  factories,  carriage-&c- 
tories,  fniit^canning  factories,  three  st^am  grist-mills  and  grain  store-houses,  seven 
coal-yards,  &c. ;  numerous  dry-goods,  gjrocery,  queenVware,  hardware,  trimming,  and 
shoe  stores,  all  receiving  the  raw  material,  such  as  coal,  soda,  iron,  tin,  burlaps,  |>aiDts» 
oils,  &c.,  &c.,  through  the  navigation  of  Salem  River,  and  sending  out  uianufactorad 
glass,  oil-cloth,  canned  fruit,  tlour,  meal,  grain,  &c.    Besides  these,  from  the  surronnd- 
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ing  country  that  has  the  water  Qntlets  throngh  Salem  River,  are  hundreds  of  thoa- 
sands  of  bnafaels  of  grain,  liay,  fruits,  potatoes,  cattle,  sheep,  calves,  ^ine,  &c.  The 
tonnage  of  Salem  River  is  made  up  of  steamers  and  sailing  craft,  and  not  less  than  700 
of  steam  and  vessel  tonnage  pass  in  and  out  at  great  risk.  In  the  grain  trade,  vessels 
carrying  10,000  bushels  of  grain,  and  drawing  12  feet  of  water,  occasionally  load  at 
the  wharves  at  the  city  of  l^leni.  But  for  the  danger  from  these  obstructions  much 
more  of  this  heavy  water-carriage  would  be  done  here.  Salem  County,  of  which  Salem 
City  is  the  county  seat,  has,  by  the  census  reports  of  1850  and  1860,  the  leading  place 
in  the  agricultural  statistics  of  all  the  other  counties  in  the  State,  and  since  1860  the 
agricultural  and  manufacturing  interest  have  both  largely  increased. 

It  is  to  secure  against  danger  of  wrecks  and  destruction  of  these  g^reat  interests, 
coupled  with  the  direct  navigation  interest,  and  to  encourage  and  secure  further  devel- 
opment of  her  inviting  resources,  that  this  community  askt^  of  Congress  to  do  this  act 
of  justice.    I  may  say  it  is  the  unanimous  request  of  !iK),000  citizens  of  the  district. 
Respectfully,  yours, 

SAML.  D.  OITHENS,  Mayor, 

J.  D.  Kurtz, 

Lieutenant  Colonel  Engineen. 


R  14. 


IMPROVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 

Congress  having  appropriated  the  sum  of  $1^,000  for  the  improve- 
ment of  this  river,  the  work  was  duly  advertised  to  be  let  by  contract ; 
and,  upon  the  opening  of  the  bids,  it  was  awarded  to  the  lowest  bidder. 
No  response  being  received  irom  him  when  he  was  called  on  to  take 
further  steps  toward  the  execution  of  the  papers,  it  became  necessary 
to  place  the  undertaking  again.  This  has  been  done,  after  the  loss  of  a 
good  deal  of  time ;  but  it  is  hoped  that  the  work  is  in  reliable  hands, 
and  that  it  will  l)e  carried  forward  steadily  to  its  completion.  The  price 
is  such  that  the  appropriation  may  be  expected  to  suffice  to  eft'ect  all 
the  improvement  of  the  navigation  of  this  river  that  its  business  now 
requires. 

Abstracts  of  proposals  are  sent  herewith. 

STATEMENT  OF  FUNDS. 

Appropriation  by  act  of  March  3, 1871 $15, 000  00 

Expended  to  June  30, 1871 

Amount  available  July  1, 1871 15, 000  00 


No  further  appropriation  is  now  asked  for  this  w^ork. 

Ahsiract  of  propomh  for  imjtrofemfnt  of  South  BiviTy  Xew  Jersey. 


No. 


1 
S 
3 

4 


Name  of  bidder. 


E.  O.  Brown 

£.  R.  Seward 

W.  H.  fi4Minl  

Sidney  P.  Shelbourue 


&  F.  Shortland  &  £ro. 


Bates  for  dredging. 


r>5   cents  per  cnbic  yard. 


19^  cents  per  cnbic  yard. 

34|  cents  per  cubic  yard. 

35  coots  per  cubic  yard;  or  1!)  cents  per  cnbic  yard  to  dredge  the  canal 
and  deposit  material  on  baulcs  100  Atet  apart;  or  |l.V<iOO  to  excavate 
fWim  canal  40,000  cubic  yards ;  and  33  cents  per  cnbic  yard  tor  tUe 
shoals  ontside. 

38  cents  per  cubic  jard. 
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R15. 

United  States  Engineer  Office, 

rhUaddpkia^  Pennayl canUij  Ocfoftcr,  29, 1870. 

General:  1  have  the  honor  to  submit  the  following  roi>oit  of  the 
examination  and  survey  of  South  Kiver,  New  Jersey,  and  project  for  its 
improvement,  made  by  me  in  conformity  with  your  instructions  of  July 
li3,  1870,  and  as  ])rovided  for  in  section  2  of  the  act  approved  July  11, 
1870,  (Public,  No.  152,)  '*  making  appropriations  for  the  repairs,  preser- 
vation, and  completion  of  certain  public  works  on  rivers  and  harbors, 
and  for  other  purposes.^ 

South  Uiver,  from  Washin^rton,  the  head  of  steamboat  na^if;ation,  to 
its  dis(*harfre  into  the  Karitan,  passes  through  a  low  aiul  marshy  coun- 
•try,  Avhicli  makes  its  course  tortuous,  with  short  and  sudden  bends  and 
shallow  water.    To  remedv  these  difficulties  a  cut  about  80  feet  wide 

A/  

was  nuvle  about  forty  years  ago  by  the  New  Jersey  Transportation  Com- 
pany. This  cut  substituted  a  straight  and  eas^'  artificial  ua\i|yation  of 
about  a  mile  for  a  crooked  one  of  four  miles.  But  the  proposed  depth 
of  C  feet  at  low  water  was  not  carried  througfh  the  extent  of  the  cut,  the 
bottom  of  which  was  left  in'cgular,  affording  but  little  aid  to  vessels,  as 
they  could  pass  only  with  tlie  draught  allowed  by  theshoalest  portions 
of  the  canal. 

The  nmin  improvement  reijuired  for  this  river  is  to  complete  this  arti- 
ilcial  channel  to  a  uniform  depth,  corresponding  to  the  water  of  the 
Baritan  and  the  requirements  of  the  business  of  the  region  dependent 
upon  it.  This  is  G  feet  at  low  water,  as  stated  above.  It  will  require 
the  removal  of  21,233  cubic  yards  of  mud  to  effect  this. 

The  next  points  needing  iinprovements  are  two  shoals  lying  between 
the  upper  end  of  thevcjinal  and  the  i>ort  of  Washington.  To  deepen 
these  to  0  feet  will  require  the  removal  of  I4,44<1  cubic  yards  of  soft  ma- 
terial.   These  three  excavations  will  amount  to  35,677  cubic  yards. 

The  canal  opens  into  the  Ilaritan  at  right-angles  to  that  river.  This 
opening  may  be  expected  always  to  produce  a  shoal  deposit  at  the  place 
of  meeting.  To  remedy  this  an  oblique  cut  maybe  made  down  stream, 
which  will  blend  the  cuiTcnts  at  an  acute-angle.  This  cut  will  involve 
the  removal  of  3,33.3  cubic  yanls. 

estim:ate  of  probable  cost  of  imtrove^ients. 

Deepening  the  cut  to  uniform  depth  of  6  feet,  21,233  cubic 

yards,  at  35  cents 87,  431  55 

Opening  the  channel  at  the  shoals  between  Washington  and 

head  of  canal,  14,444  cubic  yards,  at  35  cents 5, 055  40 

Making  an  oblique  cut  into  the  liaritan,  3,333  cubic  yards,  at 

35  cents 1, 16G  55 

13, 053  50 


The  sum  of  $13,000  will  suffice  for  all  the  improvements  required  by 
this  river,  including  some  minor  points  above  Washington,  between 
that  town  and  Old  Bridge,  which  is  the  head  of  navigation. 

It  is  recommended  that  this  amount  be  appropriated  for  the  service 
of  the  next  fiscal  year. 

The  drawing  transmitted  herewith  exhibits  the  position  and  extent  of 
iiie  existing  obstacles  to  the  navigation  of  the  river. 


,      ^REPORT   OP   THE    CHIEF*  OP   ENGINEERS.  699 

Tbe  accompanying  statement  shows  the  value  and  extent  of  the  com- 
merce, navi<)^ation,  and  produce  business  of  tlie  region  interested  in  the 
proposed  improvement.  The  i)resent  farm  products  amount  to  $500,506 
per  annum.  The  commerce  in  fire  and  mohling-sand  amounts  to  over 
12,000  tons.  A  very  large  business  is  done  in  the  manufixcture  of  bricks, 
amounting  in  the  immediate  vicinity  to  72,000,000  yearly.  Manufactur- 
ers of  rubber,  flour,  snuff,  whisky,  spices,  &c.,  exceed  a  million  and  a 
quarter  of  dollars  yearly.  Large  increase  in  all  these  particuhirs  is 
counted  upon  as  consequent  to  the  improvement  of  the  navigation  now 
asked  for,  and  a  development  of  market -gardening  for  the  supply  of 
the  New  York  market  is  anticipated  almost  without  limit.  The  soil  is 
peculiarly  adapted  to  this  culture,  a  sure  and  regular  channel  of  trans- 
])ortation  being  the  one  thing  required  to  augment  the  business  many 
fold. 

For  the  particulars  of  these  statistics,  as  well  as  for  all  assistance 
required  in  my  examination,  and  particularly  for  the  careful  survey  and 
soundings  of  the  cut  and  shoals,  1  am  indebted  to  the  Hon.  George  B. 
Brown,  of  South  Kiver,  New  Jersey. 

South  River  is  in  the  collection  district  of  Amboy.  Fort  at  Sandy 
Hook  is  the  nearest  fort,  and  the  nearest  light-house  that  at  Prince's 
Bay. 

Very  respectfully,  your  obedient  servant, 

J.  D.  KURTZ, 
Lmit€7iant  Colonel  of  Engineers. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  S.  Army^  Washingtonj  D.  C 


South  River,  October  JO,  1870. 

My  Dear  Sir  :  Yoiir  vory  kiud  favor  of  tlio  27tb  of  September  was  received  in  due 
time. 

The  obtaining  of  tbe  annexed  statistical  report,  as  requested,  bas  required  no  little 
amount  of  exertion  and  time,  bence  tbe  delay  in  replying. 

I  am  indebted  to  Mr.  I.  G.  Snedeker,  census-taker  for  tbe  towusbip  of  East  Bruna- 
wick,  for  tbe  following  statistfcs,  viz : 

Fanns  tbat  proiluco  over  8500,  only  in  East  Brunswick  Townsbip,  are  valued  at 
$.')50/200.  Adding  value  of  farms  tbat  do  not  pro<luce  $500  per  annum*  will  raise  our 
townsbip  farm  value  to  $800,000;  and  tbe  value  of  farms  in  tbe  four  adjoining  town- 
sbips  to  be  benefited  by  tbe  appropriation  is  nearly  four  times  tbat  of  our  own,  or 
$3,000,000. 

Number  of  'busbels  of  wbeat  raised  in  our  townsbip  for  past  year,  always 

sman 3,296 

In  unjoining  townsbips 75,000 

,      Total 78,226 

Number  of  bdsbcls  of  corn  raised  in  onr  townsbip  (East  Brunswick)  during 

past  year • 14, 945 

In  adjoining  townsbips 42, 000 

Total.. V 56,945 

Number  of  busbels  of  potatoes  raiHe<l  in  East  Brunswick  past  year 17, 745 

Number  raised  in  adjoining  townsbips ' 70, 000 

Total 87,745 

Number  of  tons  of  bay  cut  in  East  Brunswick  past  year 1, 097* 

In  a(\joiniug  townsbips 6, 000 

Total 7,097 
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Amount  or  vahio  of  ])rodnctioii  kuown  an  market  gardening  raised  on  farms 

tliat  rainiHl  ovt^r  ^'>00  worth  only  fur  past  year  iu  East  Brunswick $31.  BD*.) 

lu  at^oiniug  townbbips 125,000 

Total 156,89:^ 

Estimated  value  of  all  farm  production  for  the  past  year,  including  those  onlv 
that  raise  over  $500  worth  of  produce  during  past  year  i^  East  Brunswick 
Township $106,566 

11  ~        ~  '  '    ~ 


Value  of  all  farm  production  raised  in  East  Brunswick  Township  on  farms 

raising  under  $5(K)  per  annum 50, 000 

Valne  of  all  farm  pimluctiou  iu  adjoining  townships 404, 000 

Total 560,566 


Nnmher  of  tons  sand — fire  and  molding — shipped  during  1809,  hy  vessels  belong- 
ing to  New  York,  Boston,  and  Philadelphia,  &c 9, 320 

By  vessels  belonging  iu  South  Hiver 2, 700 

Total 12,020 


Amount  of  wood  bhipi>ed  during  past  year  from  East  Brunswick  Township,  4,000 
oords. 

Cannot  obtain  statistics  of  cord-wood  from  adjoining  townships;  average  price  per 
cord,  $G. 

Amount  of  brick  made  during  past  vear  in  the  immediate  vicipity  of  South  River, 
72,000,000;  value.  $7  50  per  thousand. 

There  are  forty  vchhcIs,  light  draught,  giving  a  sum  t-otal  of  4,182  tons  bnrden,  that 
oome  and  go  with  high  wat'er  only,  that  are  owned  by  South  Rivter  boatmen. 

There  are  no  meai4S  of  ascertaining  the  tonnage  of  vessels  from  Boston,  New  York, 
and  Phihulolphia  that  carried  the  9,:^20  tons  of  sand,  and  also  those  that,  as  transient 
vessels  in  our  river,  frt.>ight  not  only  sand  but  brick  and  clay,  but  such  a  trade  is  car- 
ried on  to  <|uito  an  extent.  An  incrcaKe  of  facilities  or  improvement  of  our  channel  will 
greatly  increase  businoMS  in  sand,  clay,  and  brick.    . 

The  popul^ition  of  East  Bninswick  iu  18G5  was  l,a^2 ;  in  1870  it  is 2, 869 

That  of  the  a(\iuining  townships 14,785 

Total * 17,655 


For  the  following  statistics  I  am  indebted  to  ]Ion..Tliomas  Boovaeue,  assessor  of 
internal  n^venuc  They  are  the  returns  fur  the  past  yearof  mannfjictoriesiu  thebe  four 
townships. 

Valae. 

Snuff,  325,402  i»ounds ;...  $195,341  20 

Tobacco,  i>9/^'>4  pounds 17,:^02  35 

Cigars,  7:?r>,2(;4 22,0(X>  00 

AVhiMkv,  40,000 100,000  00 

Rrubber , 6(K),0lK)  00 

Spices 70,000  00 

Flour,  feed,  &c.,  &r 250,000  00 

Total 1,254,543  55 


The  benelUs  anticipated  from  this  appropriation  arc  as  follows,  vix:  the  permanent 
establishing  of  a  steamboat  route  from  South  River  village  to  New  York.  This  may 
appear  to  be  the  grand  nummum  bonum  of  benefit.  While  we  admit  its  very  great  import- 
ance, we  trust  that  other  considerations  mentioneil  below  will  not  be  lerc  unnoticed. 

By  referring  to  the  preceding  statistics  it  will  be  seen  that  in  the  one  it-em  of  market 
gardening  there  is  no  trifling  interest.  Our  soil  is  particularly  well  adapted  to  '*  truck- 
ing," but  in  our  present  condition  it  is  impossible  to  reach  a  timely  market  with  per- 
ishable truck.  The  opening  of  South  River  will  extend  the  route  of  an  already  estab- 
lished steamboat,  and  will  place  at  command  the  privilege  of  the  inexhaustible  market 
of  New  York  City. 

•  ^  The  extent  to  which  this  one  item  of  market  gardening  would  be  increased,  the 
immense  l)enefit  to  all  this  section,  or  the  extent  to  which  tlie  given  figures  would  be 
augmented,  can  scarcely  be  conjectured ;  the  same  influence  would  be  realized  iu  gen- 
eral farm  producti(m  ;  all  could  be  sold  that  could  be  raised;  its  result  will  be  directly 
Been  in  jealous  industry,  new  improvemeut,  and  great  increase  of  wealth. 
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The  Ticiuity  of  Sonth  Biver  abounds  in  valuable  sands  and  clays,  and  should  the 
channel  bo  made  navi^i^ablo  for  vessels  drawing  from  six  to  eij^ht  feet  of  water,  the 
extent  to  which  this  trade  alone  could  be  opened  with  the  principal  port  cities  of  the 
Atlantic  States  can  hardly  be  estimated. 

The  brick  trade  would  be  benefited  and  augmented  in  the  same  ratio,  which  is  also 
an  item  of  no  small  iniiK>rtance. 

The  opening  of  South  River  will  be  the  exordium  of  improvement  to  all  of  southern 
Middlesex.  The  onler  only  to  survey  the  river  has  already  placed  an  incentive  in  the 
agricultural  mind  that  has  proved  quite  a  stimulant,  and  large  and  extensive  prepara- 
tions are  already  begun  for  an  increase  of  crops  during  the  coming  year. 

The  viciuity  of  South  River  is  admitted  by  all  to  be  pleasant  and  attractive,  and  by 
the  opening  of  the  channel  the  village  will  be  in  easy  communication  with  New  York, 
our  property  will  increase  in  value,  our  town  will  grow  in  numbers,  and  wrll  advance 
and  improve.  Manufacturing  companies  have  examined  our  place  and  pronounced  it 
very  desirable  as  a  manufacturing  site,  but  are  compelled  to  locate  elsewhere  on 
account  of  the  great  inconvenience  of  our  channel. 

^\af  we  not  hojie  t«  obtain  that  which  will  aid  us  in  one  of  the  strides  of  the  progress 
of  civilization  t 

Very  respectfully,  yours, 

GE.  E.  BROWN. 

J.  J),  KUKTZ, 

Lieutenant  Colonel, 


DIPBOVEMENT    OF    THE      NORTH     AND    SOUTH     BRANCHES      OF     THE 

PHREWSBURY  RIVER,  NEW  JERSEY. 

The  sum  of  $14,000  having  been  appropriated  by  Congress  at  its 
recent  session  for  the*  improvement  of  this  river,  offers  to  do  the  work 
by  contract  were  called  for  by  public  advertisements,  and  the  under- 
taking was  allotted  to  the  lowest  bidder.  He  failed,  however,  to 
resi>ond  when  called  upon  to  execute  the  necessary  papers,  and  thus  a 
serious  loss  of  time  was  occasioned  before  inquiries  could  be  made  agaia 
in  the  market  and  the  necessary  arrangements  perfected  for  commencing 
the  work.  It  is  now  awarded  to  a  responsible  undertaker,  and  there  is 
reason  to  expect  that  it  will  go  on  steadily  to  completion.  The  rate  of 
work  is  such  that  the  ai)propriation  will  suffice  to  make  the  necessary 
cuts  to  open  the  channels  of  both  branches  of  this  river  at  all  the  shoal 
places,  and  it  will  be  seen  whether  dredging  is  a  sufficient  improvement 
to  produce  durable  benefit  to  the  navigation.  The  permanent  closing 
of  the  breaches  along  the  beach  is  a  favorable  circumstance,  and  the 
steady  use  of  the  channels  by  steamboats,  and  particularly  by  propel- 
lers, will  have  a  beneficial  tendency. 

Abstract  of  proposals  are  sent  herewith. 

STATEMENT  OF  FUNDS. 

Api)roprifttion  by  act  of  March  3,  1871 $14, 000  00 

Exi)ended  to  June  30,  1871,  (services,  &c.) 197  60 

Amount  available  July  1,  1871 13, 802  50 

No  further  appropriation  is  now  asked  for  this  work. 


Abstract  of  proposah  for  improvement  of  Shrewsbury  llivvrj  New  Jersey. 
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1 
9 
3 
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Xaniea  of  bidderH.  Rates  charged. 


Edunr  M.  Pavue  . . 

W.M.  Ttfbo 

E.  G.  Brown 

£mury  R.  Sewanl . 
W.U.  Beard 


X 


20  cents  per  oabic  yard. 
i26  cents  per  cubic  yard. 
40  cculH  p«r  cubic  yard. 
19|  cents  per  cubic  yard. 


01  limy  z.t,  i.iiu,  aiiti  lo  muuiuii  nut  tKcoiiipaii.viii;!;  }>ri 
(or  tlie  rcqiiin'd  iriii>r»vemfiits, 

Tint  oiitmiice  to  Slircwsbury  River  is  from  the  liort< 
Kiiy,  oil  tlio  wcHt  short.  Tim  eli:iniu>I  Iijim  usually  iK-t'i 
sliori',  fullottin^j  it  nmiiil  unclei'tlii'  Xiivt-sink  I^JHJits,  ; 
livi'is.  Tliis  clmniul,  lu)Wi'vi'r,  lias  liocome  obstriic-ti 
of  saiiil,  wliidi  lies  about  iiortli  of  tLo  lights,  so  that  i 
eiitfiiii;;,  bear  awav  to  the  -soiithi'iist  ami  iinitlicast  iii 
to  thi-  o<.t:iii  bt-ac'i,  which  is  tlicii  fullowod  c-K>s(-ly  till 
lidlil-lioiisi'  or  "Ili^flihiiur  wharves  is  icni-hod,  wlit-ii 
liqiiely  across  tlio  liver  into  tin;  ol<l  cliaiinel  on  tlie  we; 
ubove.  Tliis  new  cliniiuel  is  every  way  til>jet:tiuiial>le, 
ciiitous,  lilled  wiili  hiiiiiis  and  ridges,  uiid  iiiueli  oi  i 
action  of  llie  diift-saiid  ol  tli«  In'aeh.  Tlie  rcint'tly  v 
tlirou^Ii  the  bidk-head  lueiitioued  nbovc  aiul  briu<;  the 
ase  a^aiii. 

The  ditlieulties  which  have  ntfeeted  this  ilavijcatioii  1 
exjieeted  to  cease  for  the  fatiire.  The  jT'^^iit  eaiisi'  of 
brcachiiifi  of  the  lieach  by  the  wean,  will  pi-ubably  Ik 
aft*^r.  This  disturbing  aetion  was  esaaiinetl  and  rei>or 
Lieutenant  HI.  Harrison,  of  the  Corps  of  Kii^rineers.  in 
explained  by  liitn  that  the  navigation  must  cciiitiiiiit 
irrepilariry  until  the  ]>ea<:h  could  he  made  iK't'inanoni 
has  now  hecoine  the  site  of  an  ini[)ortaiit  r:iili-uad,  it  m 
that  it  will  he  carefully  watched  for  the  future,  and  its 
ally  improved.  The  j:reat  disturbing  eausei  bein^  tli 
Iirovements  of  the  navigation  niav  now  be  uintU>  with  a 
of  their  being  perinanent. 

The  lortnons  ehaiinel  uow  in  nse  athwart  Sandy 
always  he  liable  to  injury  fnim  the  roll  i)f  ^h^^  sea  in  nV 
That  part  of  it  which  hags  the  beach  shore  is  partie 
injury  from  drifting  sand.  Both  these  ditli(.^nltit'R  cati 
turningto  the  old  din>etehanijel  along  thv  west  cthori'. 
aent  to  liedwdgcd  thmugh  the  hnlkhead  iiientiom'd 
is  the  iirineipal  anil  most  important  improveineut  to  b» 
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Above  the  entrance  to  this  river  there  is  bnt  one  point  (Port  Wash- 
ington) wiiere  slight  dredging  is  required.  This  will  afford  good  water 
np  to  Red  Bank,  a  growing  and  active  place  of  business  at  the  head  of 
navigation. 

Tlie  entrance  to  South  Shrewsbury  Kiver,  just  below  the  Ocean  Houset 
is  also  obstructed  by  a  narrow  and  crooked  (channel,  which  requires 
widening  and  deei)ening.  Thence  the  water  is  good  for  a  mile  and  a 
half  up,  to  the  last  obstacle  just  above  Jumping  Point.  ITore  the  town 
authorities  have  expended  about  82,000  in  making  a  cut  required  to 
open  the  channel.  Their  means  were  not  quite  sulllcient  to  effect  the 
object,  and  their  labor  is  partly  unavailing.  At  thispoint^the  exx)endl- 
ture  of  81,000  will  probably  be  required. 

To  effect  these  improvements  there  will  be  required  the  following^ 
amounts : 

To  remove  the  bulk-head  in  the  old  channel,  18,000  cubic 

yanls,  at  40  cents 87, 200  OO 

To  open  and  straighten  the  entrance  to  North  Shrewsbury 

River  at  Rocky  Point,  4,125  cubic  yards,  at  40  cents. . .  ^.  1,  650  00 
To  enlarge  the  channel- way  at  Port  Washington,  2,220  cubic 

yards,  at  40  irents 888  00 

To  open  and  straighten  the  entrance  to  South  Shrewsbury. 

(near  Ocean  House,)  3,750  cubic  yards,  at  40  cents 1, 500  00 

To  complete  the  excavation  near  Jumping  Point,  2,500  cubic 

yards,  at  40  cents 1,000  00 

Add  for  contingencies 1, 762  00 

14,000  00 


It  is  recommended  that  this  amount  (814,000)  be  api>ropriated  for  the 
next  fiscal  year. 

The  map  accompanying  this  report  exhibits  the  location  and  charac- 
ter of  the  obstacles  to  navigation  and  of  the  i)roposed  iiui^rovements. 

A  statement  is  inclosed  showing  the  number  and  tonnage  of  vessels, 
amount  and  value  of  commerce  and  property  interested  in  the  improve- 
ment. It  will  iKi  observed  that,  in  addition  to  the  prosperous  and  grow- 
regions  heretofore  dependent  u^mn  these  outlets  for  their  business,  the 
wealthy  community  of  Lung  Branch  will  hereafter  have  its  water  com- 
munication by  this  line  of  navigation.  The  annual  commerce  of  these 
waters  amounts  to  about  8l,200,(KJ().  The  value  of  real  estate,  includ- 
ing Long  Branch,  bordering  upon  these  channels,  is  815,000,000.  The 
business  d<me  yearly  on  the  North  Shrewsbury,  x)rincipally  at  Red 
Bank,  amounts  tp  81 ,800,000.  The  anticipated  increase  in  values  dei>end- 
ent  ui)on  the  improvements  is  fourfold. 

I  am  indebted  to  the  IJon.  Charles  Ilaight,  member  of  Congress,  and 
Robert  Allen,  jr.,  esq.,  and  other  residents  of  the  community  for  all  the 
facilities  needed  to  make  the  required  examinations,  and  for  the  accom- 
panying statement  of  the  commerce  and  business  of  the  rivers. 

Shrewsbury  River  is  in  the  collection  district  of  Amboy.  Fort  at 
Sandy  Hook  is  the  nearest  fort,  and  the  Xavesink  Light  the  nearest  light- 
house. 

Verj'  respectfullv,  your  obedient  servant, 

J.  1).  KURTZ, 
Lieutenant  Colonel  of  Engineer b^ 

Brigadier  General  A.  A.  IlirMPnREYS, 

Chief  of  Engineers^  U.  S.  A.^  Washington^  D.  C. 
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Statement  of  number  of  vesat'ls  doing  huHlnenif  on  ihs  I^ortk  ShrevtibMn  IKm,  wf" 
amount  of  tonnage^  ralucy  amount  of  freight*  annnalltf^  and  vala^  ofrealeff*^^^ 
on  said  river;  aUiOy  the  amount  of  husinesu  done  in  merchandise  in  the  difemt fka'^^ 
on  abot^e  riiHTy  not  including  a  large  amount  of  business  tramsacted  jfttrU^^nn 
various  vcfitels  not  belonging  permanently  in  the  above  neighborhoods. 


Nam«.         '  Riff.  Toniu      TJc.     h 


ScaBird i  Sttftaraboat 500  ;  «7i* 

JleloD ! <lo 400  iii«       •■ 

J.  B.  Vovis Scboooer Z*}  T.w      *J 

Only  S€»ii : <lo fti  !>.  (u       W 

Martha  Pricf> ^ • do M  T.^:^*' 

JamcB  Duubar ■ <lo 40  ti  ■• 

Enterprise  ! <U> 7.'»  i'.  'i*- 

Jordan  Woollcy , do '  45  ,  S.  0"* 

Grace  Hoffinin^ I <lo 40  >  ii* 

Emma  Henricks ■ . . .  «lo '  30  ■  i  3ari 

Libby  Worthly : do i  50  •  r*i' 

Weat  Wind ' do 3:,  5.W 

James  PatterHon do :  50  •  7. 5* 

A.  J.  Willianig , do \  75  u  iW 

John  Pondir w do '  ^  ,  i  w 

D.  Hendrickfton  ..^ ! do 40;  iP* 

Jjanrence  Price t ;  Sloop "  40  .'■.  M 

IndoAtry  I . . .  do '  40  a  «•       * 

Rio  Grande I do ^  \  aia 

Elizabeth ' do '  3^.  z.m 

Suceegfi .- t do :  30  i.jw       * 

Dolphin \ do **  ^  i  i!(w 

Joseph  Yomig do 30  !.«* 


Total 


I 


l.i^i    IHM 


Estimated  valne  of  real  estate  bordering  on  the  Xft-th  Shrewsbury  River "^  * 

Amount  of  biiHinoHS  done  in  morchandiae  at  Kcd  Bank  and  otlicr  places  Ivorderinc  i^  \-r:'. 
Shrewsbury  River * I* 


Statement  of  veHHeU  doing  buf^ineiis  on  the  South  Shreivdbury  Rirer  vo^t  of  ta^.^i*'* 
tonnage^  and  their  value;  aho,  amount oj  their  freights  aHnuaU^l  «»''  ral^f  '•/'*'* 
bordering  on  said  river ;  alsOy  the  amount  of  bumnentf  d^tne  in  tnerdmnditf  if^ '^  ^f' 
places  located  on  ahore  river. 


Name.  I  Itij?. 


Martha  W.  Corlies Schooner . 

Hiram  Edwards do  . . . 

"W.T.Parker do 

Laura  F.  Maps do  . . 

I.  G.  Edge do  . . .[ 

E.  Irene ' do    . . . 

Fashion 1 do 

G.  M.  Patchiu do  .  II ! 

L  Van  ICame ! . . .  do  . . 

Total f 


i.'^* 

Tons.  1 

Vilar.      ^ 

' 

a-* 

i( 

45 

p*-  -; 

33 

:»  , 

A«i"         ^ 

:» 

*  .VI'    *; 

to 

40 

30  , 

.'.  ••• 

•i5  1 

itf*' 

20^ 

i*'      . 

• j 2f3  •    r.j»     • 

Estimated  value  of  real  estate  Iwrnlering  on  South  ShrewHbury  lUver  inclndinff  I^MicBtavt 
neighborhood,  atljacent  thereto *      «.iuaingi«»f«       ^1 


E18. 


United  States  Engineer  Office, 

Fhiludelphiay  Pennsylvania^  l^emher.  i^ 
General:  I  have  the  honor  to  make  the  followinir  report rf^ 
tious  tor  the  year  eudiu^  June  30,  1871,  of  the  survey  of  B*^ 
&hoa\^^  l>e\^\«3LX^  "BAx^T^  \?^w\i%^lvauia. 
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the  survey  of  Horseshoe  Shoals,  provided  for  by  the  act  of  March  3, 
1871,  had  for  its  object  the  examination  and  study  of  that  part  of  the 
Delaware  for  the  pur|>ose  of  ascertaining  the  cliara<jter,  cause,  and 
extent  of  the  interruption  of  the  navigation  of  the  Delaware  in  that 
region,  which  recurs  almost  every  winter  during  the  season  of  severe 
frost,  and  which  is  occasioned  by  the  ice  covering  the  broad  and  shallow 
expanses  on  both  shores,  then  becoming  wedged  and  packed  together 
in  gi*eat  masses,  which  rest  on  the  bottom,  and  finally'  closing  over  the 
channel  and  packing  on  the  flood-tide  so  as  to  cause  a  very  serious 
obstruction  to  navigation. 

The  general  condition  of  the  river,  the  chanicter  of  and  changes  in 
its  shores,  the  peculiar  form  of  the  horseshoe  reaches  of  the  river,  and  its 
history  for  a  considenible  period  back,  as  well  a.s  its  present  condition, 
wilt  all  afford  instruction  respecting  this  difficulty.  Much  information 
has  been  gatliere<l  througli  the  courtesy  and  aid  of  i>ersons  interested 
in  the  subject;  valuable  charts  of  ditierent  dates,  for  fifty  years  back, 
have  been  obtained ;  records  of  tlie  meteorology  of  the  locality,  extend- 
ing through  eighty  years,  are  being  compiled.  The  ex[)erience  and 
observations  of  navigators  familiar  with  the  river  and  the  views  and 
judgment  of  careful  observers  have  been  furnished  me  on  this  subject. 
The  information  obtained  will  be  conijMled  and  digest<*d  and  the  result 
furnished  as  soon  as  practicable,  with  suggestions  of  such  remedial 
measures  as  the  case  api)ears  to  admit  of. 

A  survey  of  these  shoals  and  their  vicinity,  showing  depth  of  water, 
force  and  direetion  of  currents,  form  and  material  of  shore-lines  of  the 
river,  and  charaeter  of  deposits  on  the  bottom,  is  now  being  made  and 
will  be  continued  during  the  present  season,  when  the  work  will  bo 
plotted  and  the  results  considered  in  connection  with  former  surveys  of 
the  locality.    A  final  rei)ort  upon  the  subject  will  then  be  transmitted. 

All  of  which  are  respectfully  submitted. 

J.  D.  KURTZ, 
Lieutenant  Cohnel  of  Engineers. 

Brigadier  General  A.  A.  nu:vrrnREYs, 

Chief  of  Engineers^  U.  S.  A,,  Wanhingtonj  D.  (7. 


R19. 


United  States  Engineer  Office, 

rhiladelphia^  Pennsylvania ^  December  29,  1870. 

General:  I  have  the  honor  to  present  the  following  report  of  au 
examination  made  by  me  at  Chester  Harbor,  on  the  IJelaware  River, 
Pennsylvania,  as  provided  for  in  section  2  of  the  act  of  11th  July,  18X0, 
(Public  Xo.  152,)  and  in  conformity  witli  your  instructions  of  July  20, 
1870,  together  with  a  project  for  the  improvement  of  the  hju'bor. 

Chester  Harbor  is  the  uppermost  of  the  series  of  ice-harbors  which  have 
been  provided  to  aid  in  the  navigation  of  the  Delaware  River  during  the 
bad  season.  The  existing  United  States  harbor  there  consists  of  two  sets 
of  piers,  an  upper  and  a  lower,  about  700  feet  apart,  in  the  direction  of 
the  stream,  the  inner  piers  being  connected  with  the  shore,  and  the 
outer  ones  separated  from  them  by  intervals  of  about  50  feet.  This 
arrangement  formed  a  good  moderate-sized  ice-harbor  in  front  of  the 
old  town,  which,  at  that  time,  was  small  and  undeveloped.  This  state 
of  things  continued  up  to  1842,  as  will  be  seen  by  the  accompanying 
Coast  Survey  map  of  the  water-front  of  Chester,  which  shows  that  at 
that  date  no  other  wharf  accommodations  had  been  \)vovuied.« 

45b 


706  REPORT   OP   THE    CHIEF    OF    ENGINEERflL 

The  growth  of  the  city  since  then,  however,  lias  beejira|+-- « 
the  shore  south  of  the  United  States  piers  it*  now  lined  *rl'i- 
and  docks  for  a  dist«an(M?  of  about  a  mile;  while  the  ic^h:-:- 
been  occu[)ied  by  private  landings  and  valuable  business i»sW!kl-;- 

Chester  is  most  exposed  to  ice  com iu*?  from  up  the  river,  t.-. 
wind  blows  down  the  lonjj:  reach  above  from  au  eastwanllyi*:* 
This  sets  the  current  to  t lie  CJiester  shore  about  the  niouiii*:i.tf 
Creek,  and  from  thenc^e  it  flows  dowu  the  Chester  re^ich. 

The  business  c^uununity  of  Chester  ch>  not  appear  to  favors-' 
lishnient  of  an  ice- harbor  in  front  of  their  city  wharves,  apiij'.-' 
that  the  piers  will  interfere  with  the  ac<^es.s  of  vessels  to  tbtu:. 

I  pro])ose,  in  view  of  all  the  fa^^ts  of  the  case,  to  abandon  tbr^.- 
United  Statesharbor.  which  now  alfords  but  little  anehora^'e.  ai- - 
lish  a  now  harbor  higher  up  the  river,  abi*e4ist  of  the  ni*- 
water-front.  A  position  is  shown  on  the  cli-awiu«c  which  aitMn.M 
bor  about  800  feet  lon^r,  with  a  dei)th  of  two  to  four laih<>a.> •':  ■ 
The  piers  so  established  will  have  a  ten<leney  to  bivak  up  ;!>!■- 
the  ice  foming  down  the  river,  and  turn  it  olffroui  theoMLj:'"^ 
the  city  front  without  inconvenience  from  the  proposed  iit-  iiri-itr- 

The  city  of  Chester  has  a  population  ^f  about  l),r>00.    Tijeri' 
suburbs  have  13,500  inhabitants.     This  is  about  double  tLeua-' 
18(10.    The  coniniunity  is  prosperous,   and  ^rowintr  raimllyn: 
and  numbers.     Valuable  and  extensive  mauufacturiu;,' esrafe- 
occnpy  the  g:round  unreclaimed  ten  yeai^s  a  ^^^o.     It  is  the  H*:jr  «■:  -■ 
ant  iron-works,  where,  in  the-  present   season  of  ^.Mt  depr^^ 
ship-buildin*r,  a  large  iron  steamship  is  under  constructioii.  t'^^' 
refining  establishment  has  imported  1,31 2,0UO  gallons  of  luoias-v^  - 
the  season  of  1870,  which  yielded  duties  auiouuriujj^  to  j?HO.i"'  ' 
United  States  Treasury-. 

Chester  is  in  the  collection  district  of  Philadelphia,  auJiIU''^' 
the  nearest  port  of  entry.  Fort  ]\iittiiu  is  the  nearest  tort. i^- ^ 
Mifilin  light  is  the  nearest  light-honse. 

The  estimated  cost  of  the  proposed  piers  is  as  follows : 

Lumber f'.  • 

For  one  pier  <J  Iron ^ 


iStone V*' 


*'i 


For  six  piers ^U*'* 

Add  for  contingencies,   including  surveys,    ins[KH!tiou  of 
contract  work,  oliice,  &c ' <»■'" 

Of  this  sum  it  is  recommended  that  825,000  l>e  appropru»t«^' j 
service  of  the  liscal  year  ending  30tb  June    187J    if  Ciw?** 
decide  to  have  the  work  go  on.  '         "' 

I  received  all  needed  facilities  from  the  mayor  and  a  i****"' 
the  councils  and  J>oard  of  Trade,  in  examining  the  water-ihiBt^ 
business  establishments  of  the  city. 

Very  resi)ectfully,  your  obedient  servant, 

J.  D.  KCBTS 
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R  19  a. 

United  States  Engineer  Office, 

Philadelphia^  Fe^insylxania^  December  6, 1870. 

General:  I  have  the  honor  to  present  the  followinp^  report  of  an 
examination  and  snrvey  of  the  Delaware  River,  between  the  city  of 
Trenton  and  Borden  town,  made  as  provided  for  by  the  act  of  Jnly  11, 
1870,  section  2,  (Pnblic  No.  152,)  and  in  conformity  with  yonr  instruc- 
tions of  July  23,  1870,  and  to  submit  the  accompanying  project  for  the 
improvement  of  the  river,  to  lit  it  for  the  required  uses  of  trade  and 
navi«xation. 

Tli(»  river  is  navigable,  for  12  feet  of  water  at  low  tide,  up  as  far  as 
the  foot  of  Newbold's  Island,  (a  little  below  Bordentown,)  where  in  pass- 
ing from  12  feet  in  the  south  channel  to  12  feet  in  the  north  channel  a 
lidge  must  be  crossed,  on  which  there  are  but  5  feet  at  low  water.  From 
this  point  6  feet  of  water  can  be  had  at  low  water  up  to  the  Trenton 
Bridge,  except  at  one  position,  viz.  Periwig  Island,  tliree  miles  below 
the  bndge,  where  a  shoal  about  800  yards  in  length  must  be  passed 
over,  having  only  three  feet  of  water  on  it. 

This  shoal  is  the  only  serious  obstacle  to  the  navigation  of  the  Dela- 
ware River  in  the  region  in  question.  There  were  formerly  two  channels 
over  it — one  by  the  west  side  of  Periwig  Island,  the  other  on  the  east 
side. 

The  former  channel  now  affords  hardly  2  feet  of  water,  and  is  too 
narrow  for  use.  The  latter,  which  has  been  in  use  for  thirty  years  or 
more,  is  deeper  and  has  more  width,  but  is  curved  rather  sharply  in  it& 
down-stream  portion. 

The  Delaware  is  subject  to  spring  floods,  which  are  reprasented  to 
rise  about  15  feet  above  ordinary  high  water,  and  which,  with  their 
accumulated  ice,  rubbish,  and  drift  nmterial,  have  i>roduced  great 
changes  in  some  parts  of  the  course* of  the  river.  This  is  the  case  at 
I^eriwig  Island.  From  the  point  of  the  west  shore  opposite  the  head  of 
the  island  for  1,200  feet  up  stream  the  river-bank  is  a  bluff  about  20 
feet  high,  the  lower  part  of  which  (from  above  high  water  to  below  low 
water)  is  composed  of  gravel  and  boulders  imbedded  in  clay,  &c.  Above 
the  boulder-bed  the  material  of  the  bank  is  loam  and  brown  earth  up  to 
the  surface  soil.  The  floods  erode  and  sweep  away  this  bluff  and  scatter 
its  material  down  the  stream  on  the  river  bottom.  The  soft  and  fine 
matter  is  washed  out  by  the  current  and  the  gi^aN'el  and  boulders  are 
Jet't,  forming  the  shoals  about  Periwig  Island.  In  this  way  the  west 
channel  has  been  stopped  by  a  bulk-head  across  its  upper  entrance,  just 
at  the  foot  of  the  blutt",  and  the  force  of  the  floods  has  entirely  swept 
away  the  surface  of  the  island,  (which  in.  1844  was  above  high  tide,)  so 
that  now  it  shows  only  toward  low  water. 

The  old  western  channel  might  be  re-opened,  the  quantity  of  material 
to  be  removed  being  somewhat  less  than  what  is  required  to  improve 
the  eastern  channel ;  but  the  work  will  cost  somewhat  more  by  the  yard, 
(as  the  dredge  material  must  be  carried  farther  off,)  while  its  proximity 
to  the  gravel  bluff  makes  it  probable  that  the  first  flood  would  fill  the 
excavation  again.  For  this  reason  it  is  consiilered  safer  to  ajiply  the 
work  of  improvement  to  the  eastern  channel. 

The  commerce  of  the  river  requires  a  channel-way  of  200  feet  wide. 
Much  of  it  is  conducted  in  tows  of  canal-boats,  which  have  a  breast  of 
three  or  more  boats,  and  these  need  room  to  pass  each  other  in  the 
channel.  It  is  proposed,  then,  to  excavate  a  cut  through  the  shoal  so  as 
to  afford  a  depth  of  6  feet,  with  a  width  of  200  feet,  at  lo^"  \5^\K!i* 
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This  cut  will  require  the  removal  of  140,000  cubic  yards  of 
gravel,  boulders,  &c.,  estimated  to  cost  50  cents  per  cubic 
yard,  or $70,000  00 

Below  Newbold'a  Island  a  cut  200  feet  wide,  and  700  feet 
long,  1  foot  deep,  is  needed;  5,000  cubic  yards,  at  40  cents 
per  yard 2, 000  00 

Add  for  supervision,  surveys,  and  ofiice  expenses. 3, 000  00 

Total 75, 000  00 

To  open  the  channel  on  the  west  side  of  Periwig  Island  will 
recpiire  the  removal  of  100,000  cubic  yards  of  material,  at 

00  cents 1 $60, 000  00' 

Work  at  Xewbold's  Island,  as  above 2, 000  00 

Contingent  expenses 3, 000  00 

Total 65, 0(M)  (H) 


The  city  of  Trenton,  at  the  head  of  th^ tide-water  of  the  Delaware, 
is  specially  interested  in  this  improvement.  This  city  is  situated  in  a 
very  fertile  district  of  country,  and  by  means  of  its  turnpikes,  railroads, 
and  canals  gathers  in  large  quantities  of  grain,  coal,  and  iron  from  tbe 
surrounding  regions.  Its  manufactures  are  varied  and  extensive,  the 
yearly  products  being  of  the  value  of  $12,000,000  or  $13,(HIO,000.  Iron, 
including  hardware,  stoves,  &c.,  amounts  to  $2,200,000  annuallv;  drv- 
goods,  $2,000,000;  potteries,  $090,000 ;  stone  and  marble,  $400,000; 
bricks,  $340,000;  boots,  shoes,  harness,  soap,  candles,  &c.,  over 
$2,000,000. 

The  desired  improvement  of  the  river  would  open  its  channel  for  the 
transi)ortation  of  these  and  other  products  of  industry,  and  would  add 
another  and  cheap  means  of  transit  for  the  distribution  of  these  staples 
of  life  to  their  markets  of  consumption. 

I  received  from  the  mayor  of  the  city  and  the  committee  of  the 
councils  and  Board  of  Trade  all  desired  facilities  for  the  examination 
and  survey  of  the  river;  and  also  from  the  committee  a  statement  of 
the  business  and  industrial  products  of  Trenton,  (of  which  the  above  is 
an  abstract,)  and  a  coi)y  of  which  accompanies  this  report. 

A  map  of  the  river,  with  plats  of  the  obstacles  to  its  na\agation  and 
the  proposed  improvement,  is  also  transmitted  herewith. 

Trenton  is  in  the  collection  district  of  Burlington,  the  nearest  port  of 
entry  being  Philadelphia ;  the  nearest  fort  is  Fort  Mifflin,  and  the 
nearest  light  is  Fort  Mifflin  light. 


yeai*  ending  June  30,  1872. 

Very  respectfully,  your  obedient  servant, 

J.  D.  KURTZ, 
Lieutenant  Colonel  of  JSngineers, 
Brigadier  General  A.  A.  Humpitreys, 

Chief  of  Engineers^  U.  S.  A.,  Washington,  D.  C. 
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Proceedings  of  a  hoard  of  engineers^  constituted  by  Special  Orders  Xo.  40, 
dated  Headquarters  Corps  of  Engineei'S^  Washington^  D,  C,  May  G,  1870. 

[Special  Orders  No.  40.1 

Headquartkrs  Corps  of  Engineers, 

WoHhingtan,  D.  C,  May  6,  1870. 

To  conform  to  the  requirements  of  the  act  of  Congress  approved  April  6,  1870,  giv- 
ing tin*.  oi)n8cnt  of  the  Unite<l  States  to  the  errctiou  of  a  bridge  acrosn  the  Delaware 
River,  between  Philadelphia  and  Camden,  a  Board  of  Engineer,  to  consist  of  Lieu- 
tenant Colonel  I.  C.  Woodruff,  Brevet  Brigadier  General,  lY.  S.  A.,  Lieutenant  Colonel 
J.  D.  Kurtz.  Brevet  Colontd,  U.  S.  A.,  and  Captain  W.  R.  King,  Brevet  Major,  U.  S.  A., 
will  iu^enible  at  Philadelphia,  on  Tuesday,  May  10,  1870,  to  examine  and  report  upon 
the  plan  and  location  of  said  bridge,  and  whether,  when  built,  it  will  conform  to  the 
requirements  of  the  law,  **  not  to  obstruct,  impair,  or  injuriously  modify  the  uaviga- 
•  tion  of  the  river. " 

The  Board  will  call  upon  the  bridge  company  for  all  maps,  plans,  drawings,  and 
papers  required  for  their  examination. 

Any  additional  surveys  or  examinations  that  may  be  found  necessary  for  the  full 
eluc'i<lation  of  the  subject  will  be  mmle  and  furnished  at  the  expense  of  the  company. 

The  nsual  expenses  of  the  board  will  be  paid  from  the  appropriation  for  surveys 
and  examinations  on  the  Atlantic  const. 

By  command  of  Brigadier  General  Humphreys. 

THOS.  LINCOLN  CASEY, 
Major  of  Engineen  and  Brevet  Colonel^  U.  S.  A, 

May  10, 1870. 

The  board  met  pursuant  to  the  foregoing  order,  General  Woodruff 
and  Colonel  Kurtz  being  present. 

The  order  of  the  Chief  of  P^ngineers  and  aceompanying  papers  were 
read,  and  the  office  of  the  engineer  of  the  bridge  (Mr.  Speaknian)  was 
visited  for  the  purpose  of  i>rocuring  the  necessary  nuips,  plans,  and 
papers.  Mr.  Speakman  being  absent,  a  letter  was  addressed  to  him 
making  an  api)ointinent  to  meet  him  on  the  following  morning. 

The  board  then  took  recess  until  3  o'clock  p.  m.,  of  the  same  day,  at 
which  hour  a  meeting  was  held,  all  the  members  being  present. 

After  further  consideration  of  the  subject,  the  board  adjourned  until 
0  a.  m.  of  the  following  day. 

May  11, 1870. 

The  board  met  pursuant  to  adjournment,  all  the  members  being 
present. 

Mr.  Speakman  appeared  and  was  examined  relative  to  the  plan  and 
location  of  the  proposed  bridge,  and  exhibited  certain  drawings  relative 
thereto.  He  then  proceeded  with  the  board  to  examine  the  proposed 
site  of  the  bridge  and  the  shore  lines  of  the  river  in  that  vicinitj\ 

The  board  then  took  recess  until  3  o'clock  p.  m.  of  the  same  day, 
at  which  time  Mr.  Smith,  assistant  to  Mr.  Speakman,  was  examined 
relative  to  certain  drawings  of  the  bridge  made  by  him. 

The  Board  then  i)repared  the  following  memorandum  of  maps,  draw- 
ings, and  papers,  required  for  the  further  investigation  of  the  subject, 
and  adjourned  until  10  o'clock  on  the  following  day : 

MEMORAXDUM. 

In  order  to  enable  the  board  to  comnly  with  the  reqnirements  of  the  inclosed  order, 
the  foliowinjj  i»aprrs  and  drawings  will  be  required.  These  jiapers  will  form  a  part  of 
the  proceed! n(;s  and  report  of  the  board. 

I.  C.  WOODRUFF, 
Lieutenant  Colonel  of  Engineerny  Brevet  Brig,  General,  U.  S.  A, 
Tnos.  S.  SrKAKMAN',  Esf[., 

Efiginefr  in  Chief  Philadelphia  and  Camden  Bridge  Conqyanyy  410   Walnut 
iftrectf  Philadelphia. 


iH.-ikli:  uixm  it,  uud  all  m-ccaNiij 


Tlio  l)(>:iril  met  piirxiiiint  to  adjourn  111  ti it,  all  the 
SlM>;ik]ii;)ii  buiiiff  ]iius<'iit. 

Tim  linvi;oiiifi  iiicmiirniKluiii  wiia  invsenttHl  to  51 
C\|ilniii('()  ill  ilt't:iil. 

Mr.  S|n';ikiLiaii  liciiifr  niiiililo  to  stjite  liow  liiii;;  it 
propiiif  t!ie  piiiKTs  ciillt'tl  fov,  fiiitlUT,  tlmt  it  uuiiM 
iiionlbs, 

Thu  lioiiid  ai\joiivut>ti  without  djiti'. 

TV 
Captain  of  Eiujineem,  Briftct 


It  21. 

I'niLAnELPIHA,  PEXXSAT-TArflA, 
The  iKtard  of  eiigJHPiTft  nmstitntcil  hy  S|>(^oial  Oii 
JIi'ii<l(jnarfcrMCi>i-iisofEiigirici']s,  Way  li,  IfSTO.  niiil  n 
citil  f)nhTS  No.  1110,  (lat<'(l  Ilea(lijuai-tci-»  Corps  of  Ktij 
lit,  l.'^TIi,  "  til  examim'  and  wiiort  »i»ni  tlu'  ]>laii  niut 
posi'd  bi-id;;<-ari-i)ss  the  Dohiwaii-  Kivt'r,  botwt'cn  Phil 
den,  and  uht-llit'i-  wlioii  titillt  it  vsili  (roufnrin  to  tli«-  n 
h)vv,  nut  to  obstruct,  impair,  or  iii.jnrioiiKly  iiioclit'y  tltt 
river,"  ivspectfidty  Hiibtiiits  the  Ibllowiii-j:  r«*port : 

Tlic  phin  of  tho  i)ii>t)i>sed  hriii;;t*,  as  set  forth  in 
spccificiitiiHis  I'uriiislictl  by  the  o]i;:iiif)-r-i]i-ehu-f  of  (li 
mid  wliicli  are  horewitb  traiisinitli'd,  tthows  the  ihx>h' 
oKtiiiary  sns|i('usioii  liridti^  of  four  k|»i)ii»,  two  beiilj: 
7;fiS  i'wt  i-ai^h  tniin  ociiter  to  wiiti'r  of  t«)wers  ;  th«  hi 
roiidway  bciu;:  111,  and  Ihe  lowest  7:i  ft^t  in  the  oleai 
At  iliu  east  end  of  the  tirst  soaii   from  tlm   111. :i... 
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rock.  The  piers  are  formed  of  cast-iron  tubes  connected  by  struts  and 
tie-rods. 

The  location  of  the  bridge  is  between  the  foot  of  Market  street,  Phil- 
adelphia, and  Cooper  street,  in  Camden,  passing  a  few  yards  north  of 
Smith's  or  Windmill  Island. 

The  river  at  this  point  is  divided  into  two  channels,  the  deeper  and 
narrower  being  along  the  Philadelphia  side,  and  the  general  direction 
of  this  channel  being  a  regular  curve  of  about  6,000  yards  radius,  and 
nearly  tangent  fo  the  axis  of  the  draw-piers,  so  that  a  vessel  entering  or 
passing  through  the  draw  would  move  nearly  in  the  direction  of  the 
current.  The  depth  of  water  at  the  draw  is  27  feet  at  low  water,  accord- 
ing to  soundings  made  by  the  bridge  company. 

It  should  be  here  stated  that  these  soundings  are,  on  an  average, 
about  o  feet  gre^iter  than  those  taken  by  the  United  States  Coast  Sur- 
vey in  1S43,  which  difleroiice  must  be  attributed  to  a  difference  in  ref- 
erence line,  or  method  of  taking  the  soundings,  or  to  the  wearing  away 
of  the  river  bed,  which  is  known  to  have  taken  i>lace  at  certain  points 
of  tlie  cross-section. 

In  regjird  to  the  plan  or  design  of  the  bridge,  the  following  points  sug- 
gested themselves : 

1.  If  the  details  of  construction,  such  as  sinkingand  preparing  found- 
ations, selecting  materials,  and  i)roportioning  the  various  i)arts  of  the 
structure,  as  well  as  the  means  of  erecting  and  preserving  the  same,  are 
properly  attended  to,  there  is  no  danger  of  any  obstruction  to  the  nav- 
igation of  the  river  from  the  work  of  building  the  bridge,  or  from  its 
falling  down  when  completed,  beyond  the  unavoidable  risks  incident  to 
all  structures  of  this  nature. 

There  are  in  all  similar  works  many  details  which  cannot  be  fixed 
upon  before  the  work  is  under  way,  and  in  many  cases  important  ques- 
tions must  be  decided  and  expedients  adopted  at  the  very  instant  the 
work  arrives  at  the  stage  requiring  these  parts  to  be  commenced,  and 
the  alwve  opinion  is  therefore  necessarily  qualified  by  the  proviso  that 
due  attention  is  paid  to  these  matters  as  the  work  progresses.  This 
remark  applies  more  i>articularly  to  tlie  fcmndations  and  substructure, 
which  must  depend  in  a  grccat  degree  ui>on  the  nature  of  the  strata 
through  which  they  pass. 

2.  The  apjuoaches  and  abutments  being  entirely  within  the  pier-lines, 
and  in  fact  within  the  line  of  jners  already  built,  can  oder  no  obstniction 
to  navigation  either  directly  or  by  clianging  the  regimen  of  the  river. 

3.  The  four  piers  in  the  water-way  will  undoubtedly  exert  more  or 
less  influence  in  contracting  the  water-way  and  obstructing  the  flow  of 
ice,  but  the  amount  of  contraction  would  be  less  than  one-sixteenth  of 
the  entire  width  of  the  river,  even  if  the  i)iers  were  made  solid,  and  the 
great  width  between  ])iers  would  doubtless  prevent  any  serious  diffi- 
culty from  ice-dams,  especially  with  suitable  4ce-l)reakcrs  attached  to 
each  pier.  The  effect  of  the  |)iers  in  forming  sand-bars,  and  otherwise 
changing  the  regimen  of  the  river,  would  be  much  diminished  by  leav- 
ing the  space  between  the  rows  of  piles  entirely  open,  excepting  at  the 
draw,  where  fenders  extending  to  low-water  mark  will  be  required 
to  facilitate  the  passage  of  vessels. 

4.  The  height  of  the  bridge  as  proposed  in  the  project  first  submitted 
to  the  board  was  130  feet  at  the  highest  point,  but  in  the  more  matured 
l)lan  now  i)resente(l,  which  was  pre[)ared  and  fully  explained  by  Mr.  J. 
H.  Linville,  it  has  been  found  necessary  to  reduce  tliis  height  to  111  feet, 
in  order  to  diminish  the  excessive  grade  of  the  approaches. 

This  height  is  sufficient  to  pass  steamboats  and  nearly  all  €k?Alv\\^-^^v 
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sels  small  enough  to  navigate  the  eastern  channel^  or  the  one  over 
which  the  bridge  attains  the  above  height  at  ordinary  stages  of  the 
tide. 

All  the  larger  class  of  vessels  are  obliged  to  use  the  western  channel, 
over  the  middle  of  which  the  bri<lge  has  a  clear  height  of  91  feet  at 
low  tide.  They  will  therefore  be  obliged  to  strike  their  topmasts  or 
avail  themselves  of  the  draw.  By  striking  their  topmasts  nearly  all 
sloops  and  schooners  will  be  able  to  pa.ss  this  ijortion  of  the  bridge,  and 
many  ships  and  other  more  heavily  sparred  vessels  coald  pass  b^'  the 
sanie  means,  although  the  labor  of  sending  down  all  the  spars  above 
the  mainmast  in  their  case  would  be  excessive,  and  they  would  there- 
fore avail  themselves  of  the  draw.  In  fact,  all  vessels  carrying  spars  so 
high  as  to  render  th(»ir  passage  under  the  bridge  doubtful,  would  be 
likely  to  pass  through  the  draw.  On  the  whole,  the  height  as  at  pres- 
ent fixed  would  not  be  greatly  improved  by  any  addition  which  can 
practicably  be  made. 

5.  The  draw  is  located  at  a  point  which  gives  as  great  a  depth  of 
water  as  is  re(iuired  by  the  class  of  vessels  wliich  now  pass  above  the 
site  of  the  bridge.  Should  any  deposit  form  either  in  or  near  the  draw, 
rendering  it  too  shalUiw  for  the  purposes  of  navigation,  it  should  be 
removed  at  the  cost  of  the  bridge  comi)any. 

0.  The  width  of  the  draw  (70  ieet)  is  not  sufficient  to  allow  the  new 
ice-boat,  which  is  now  buihling  for  the  city,  to  pass  through ;  and  it  is 
hardly  wide  enough  to  allow  a  suitable  margin  for  the  larger  size  of 
sailing-vessels  with  tugs  alongside.  It  is  recommended  that  the  width 
of  the  draw  be  increased  to  allow  a  clear  space  of  at  lejist  85  feet. 

The  height  of  the  draw,  when  raised,  (l(i()  feet,)  will  be  ample  for  the 
largest  class  of  vessels  likely  to  attempt  a  pass4ige.  The  distance  be- 
tween draws  (♦200  feet)  is  not  sufiicient  to  allow  the  draws  to  be  oper- 
ated as  set  forth  in  the  specifications,  unless  vessels  are  warped 
through  or  at  least  moved  so  slowly  and  steadily  as  to  be  absolutely 
independent  of  wind  and  tide.  This  question  is  not,  however,  of  vifcd 
interest  to  the  navigation  of  the  river,  as  the  two  draws  are  only  for 
the  purpose  of  securing  continuous  travel  across  the  bridge,  and  should 
it  be  found  inipracticable  to  keep  one  of  the  draws  closed  while  the  ves- 
sel is  passing  the  other,  both  draws  must  be  oi)en  at  the  same  time, 
or  the  space  between  the  draw  s  nuist  be  increased  so  as  to  render  the 
successive  passage  of  the  draws  practicable. 

In  conclusion,  the  board  is  of  opinion  that,  if  constructed  in  accord- 
ance with  the  foregoing  views,  the  bridge  will  conform  to  the  require- 
ments of  the  law. 

Respectfully  submitted. 

I.  C.  WOODEUFF, 
Lieutenant  Colonel  of  Engineers, 

J.  D.  KURTZ, 
Lieutenant  Colonel  of  Ungiiheers, 
W.  E.  KING, 

Captain  of  Engineers. 

The  following  papers  and  drawings  are  herewith  transmitted : 

A.  Papers  received  from  Engineer  Department,  (7  inelosures.) 

B.  f  Drawings  received  from  bridge  company,  (4  inelosures.) 
C  Specifications  received  from  bridge  company,  (1  indosure.) 
I).  Certificates  received  from  pilots  and  others,  (2  inelosures.) 

•  From  ontHiilo  to  outside.  The  "S>00"  feet  iH  from  inmde  to  iw#id«— that  18,  in  the 
clear.~\V.  K.  K. 

t  Sent  by  AdamB^  Expte^  Conv^viii^  \\i\ft  Ci^^ ,  O^itobcr  15, 1870. 
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R  22. 

Philadelphia,  Pennsylvania, 

December  7, 1870. 

The  board  of  engineers,  constituted  by  Special  Orders  No.  40,  Head- 
quarters Corps  of  Engineers,  May  G,  1870,  having  been  re-convened  by 
Special  Orders  No.  127,  Corps  of  Engineers,  November  17,  1870,  for 
the  consideration  of  certain  communications  received  since  their  re|)ort 
of  October  15,  1870,  by  the  Secretary  of  War,  respectfully  submits  the 
following  report: 

A  detiiiled  discussion  of  each  paper  separately  would  involve  numer- 
ous repetitions  and  extend  the  report  to  undue  length,  and  the  repi^jrt  is 
therefore  limited  to  a  general  discussion  of  the  more  important  points 
suggested  by  a  comparison  of  the  views  set  forth  in  the  documents 
under  consideration. 

All  the  communications  submitted  to  the  board  may  be  divided  into 
two  classes,  viz :  those  which  favor  and  those  which  0])iK)se  the  bridge 
as  projected. 

Of  the  former  class  are: 

a.  Ki'solutions  of  city  council  of  Camden,  New  Jersey. 

b.  Letter  of  Joshua  liaybold. 

c.  Letter  of  Lennox  &  Burgess. 

d.  Letter  of  Hiram  Lennox. 

e.  Letter  of  J.  B.  Fisher. 

/.  IjetteF  of  Hon.  Morton  McMichael,  with  eight  indorsements,  for- 
warded by  the  Secretary  of  the  Navy. 

Those  opposed  to  the  bridge  are: 

g.  Protest  forwarded  by  Hon.  Leonard  Myers. 

h.  Resolutions  of  Philadelphia  port  wardens. 

t.  Letter  of  William  Cramp  &  Sons. 

The  most  prominent  feature  of  the  communications  in  favor  of  the 
project  is  the  setting  forth  the  advantages  of  the  proposed  bridge  to 
the  cities  of  Philadelphia  and  Camden,  and  that  these  advantages  will 
be  so  great  as  to  outweigh  the  small  disiidvantages  w  hich  may  ensue  to 
the  interests  of  navigation. 

These  statements  relate  to  the  necessity  for  a  bridge,  and  were  doubt- 
less duly  considered  by  the  legislatuies  of  Pennsylvania  and  New 
Jersey  in  granting  charters,  and  by  Congress  in  giving  a  conditional 
consent  to  the  building  of  the  bridge,  and  declaring  it  a  post  route 
when  satisfactorily  completed. 

All  parties  agree  that  the  bridge  should  be  so  constructed  as  not  to 
obstruct  navigation,  but  differ  as  to  whether  the  plans  in  question  are 
so  prepared.  It  will  be  noticed  that  all  the  letters  and  papers  advocat- 
ing the  bridge  either  express  the  opinion  that  the  bridge  will  not 
obstruct  navigation,  or  contain  a  proviso  that  it  shall  be  so  constructed* 
(See  letter  of  Hon.  Morton  McMichael,  with  indorsements.) 

On  the  other  hand,  the  opponents  of  the  project  claim  that  the  bridge, 
as  designed,  will  be  a  serious  obstruction,  and  that  all  they  desire  is  to 
have  it  so  modified  as  to  remove  this  objection. 

Th«  only  question  then  is,  will  the  bridge,  as  designed,  obstruct 
navigation  i  Or,  in  other  words,  will  it  conform  to  the  requirements 
of  the  law,  **not  to  obstruct,  impair  F  &c.,  which  comes  back  to  the 
primary  question  reterred  to  the  board. 

The  statements  made  by  the  advocates  of  the  project,  tending  to 
show  the  small  anjount  of  the  obstruction  to  be  ex[)ected  from  the 
bridge,  are  essentially  the  same  as  tho^  accepted  by  the  board  iu  U& 
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report  of  October  15,  although  there  are  certaifi  points  of  difference,  as 
will  appear  from  the  fact  that  the  boai-d  found  it  necessary  to  recom- 
uicnd  some  modifications  of  the  plan. 

There  are  four  essential  points  upon  which  the  advocates  and  oppo- 
nents of  the  proposed  bridge  disagree.  These  points  were  all  considered 
in  the  tbriner  n»port  of  the  board,  but  as  they  embrace  substantially  all 
the  questions  treated  of  in  the  communications  under  consideration,  a 
more  extended  notice  of  them  ap]>ears  pro])er  in  this  place,  and  will, 
perhai)S,  afford  the  most  direct  means  of  accomplishing  the  object  of 
this  iciHut.  These  points  are:  1st.  The  width  of  the  draw;  2d.  The 
double-draw  system  ;  3d.  The  height  of  the  bridge ;  and,  4th.  The  effect 
of  the  piers  upcm  the  ice. 

1st.  As  to  the  width  of  the  draw,  the  advoe^ites  of  the  bridge  claim 
in  general  terms  that  70  feet  is  wide  enough  for  the  purposes  of  navi- 
gatiim,  wliiU*  the  protest,  numerously  signed,  and  forwarded  by  the 
lion.  Leonard  Myers,  states  that  '*Few  tugs  will  risk,  the  passage  of  the 
draw  and  be  responsible  for  the  safety  of  the  vessel  they  may  be  Rowing, 
nidess  the  distance  between  the  jners  is  at  least  125  feet.  The  passage, 
as  a  general  thing,  must  be  made  with  the  tide,  which  is  about  three 
miles  per  Inmr,  and  the  speed  of  the  tug  must  be  from  three  to  six  miles 
faster  in  order  to  use  the  rudders  etfectively,  thus  making  the  chances 
for  collision  with  the  ))iers  almost  a  certainty,  if  the  [>iers  are  less  than 
12.")  feet  apart.  If  there  should  be  any  wind  at  the  time  of  passage,  the 
chances  for  collision  will  be  in<Teased." 

The  exact  width  of  draw  re(piired  for  this  particular  ca^e,  is  a  ques- 
tion which  could  hardly  be  decided  even  by  expert  pilots,  without  at 
least  one  trial  und(*r  tlie  circumstances  sup])osed  to  exist.  And  the 
board,  therefore,  finds  it  extremely  ditttcult  to  decide  uiK)n  a  i>roi>er 
width,  especially  since  the  widening  of  the  draw  diminishes  the  width 
of  the  clear  water-way  of  the  niain  channel,  and  thiis  increases  the  diffi- 
culty to  be  apprehended  from  floating  ice. 

TIk^  board  is  of  opinion  that  the  nnnimum  width  of  85  feet,  recom- 
mended in  its  report,  will  not  be  too  great  under  the  circumstances,  and 
considering  the  great  length  of  the  piers  and  splay  at  the  ends,  and  that 
they  are  to  ])resent  smooth  planked  surfaces  in  the  opening  of  the  draw, 
it  would  seem  that,  except  in  extreme  cases  of  wind  or  tide,  and,  of 
course,  unavoidable  accident  to  machinery,  a  skillful  pilot  should  be 
able  to  tow  any  of  the  class  of  vessels  which  now  pass  above  the  pro- 
jHJsed  site  of  the  bridge,  through  such  an  opening  in  safety. 

It  is  thought,  however,  that  the  results  of  numerous  sjiecial  investi- 
gations of  (lie  widths  of  draws  on  western  rivers  may  require  the  Depart- 
ment to  make  considerable  change  in  the  width  pniposed  for  this  draw, 
and  it  will  be  seen,  from  what  follows,  that  if  the  opinions  of  the  board 
were  not  limited  to  the  consideration  of  this  special  pi-oject  for  a  bridge, 
it  might  recommend  that  the  draw  be  entirely  dispeUvSed  with. 

2d.  T\w  double-draw  s.vstem  is  not  specially  approved  by  any  of  the 
foregoing  communications  advocating  the  bridge,  although  it  is  indorsed 
by  implication. 

In  regard  to  this  feature  of  the  bridge,  the  protest  already  quoted 
says :  "  The  arrangement  by  which  one  of  the  draws  will  be  closed  while 
the  vessel  is  ])assing,  will  effectually  prevent  any  attempt  to  pa^js.  The 
captain  of  a  vessel  must  know  to  a  certainty  that  all  the  draws  will  be 
open  when  he  approaches  the  bridge,  as  there  w  ill  be  no  time  to  stop 
when  he  n»aches  it,  and  there  would  be  no  room  to  swing,  in  case  tlie 
anchor  is  dropped." 

Tiie  common  practice  at  draw-bridges  is  to  begin  to  open  the  draw 
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long  before  the  vessel  reaches  it ;  in  f;ict,  many  times  the  distance 
between  tlie  draws  in  the  proposed  bridge  must  be  allowed  in  order  to 
avoid  accident,  even  wlien  the  machinery  of  the  draw  is  in  complete 
workinj^:  order.  Witli  three  draws,  each  liable  to  p»t  out  of  order,  it 
wouhl  be  extrefnely  dangi^nms  for  a  vessel  to  attempt  a  passap:e  unless, 
as  alM)ve  stated,  all  the  draws  were  seen  to-  be  o|)en.  By  suitable 
arhin^ements  for  the  ])uriM)se,  and  taking  suflicient  time,  a  vessel  could 
be  waqwd  throujch  as  they  go  through  canal-locks ;  but  this  wouhl  be  an 
ohstruetion  to  the  navigation  ot  the  river,  and  tlie  bridge  company  would 
be  obliged  to  open  all  the  draws  at  once,  or  nearly  so,  since  they  would 
have  no  legal  right  to  delay  vessels  in  order  to  keep  up  continuous  travel 
across  the  bridge. 

The  boanl,  therefore,  only  considered  this  question  as  one  relating  to 
the  cimvenience  of  the  bridge  company,  and  that  it  might  safely  be  left 
for  experience  to  demonstrate  whether  tlie  draws  could  be.operated  as  set 
forth  in  the  specifications  of  the  project. 

M.  In  regard  to  the  height  of  the  bridge,  the  ])rotest  forwarded  by 
the  Hon.  Leonard  Myers  .states:  ''The  height  of  the  bridge  above  the 
water  is  only  IM)  feet  at  the  highest  i)lace;'-  and,  in  the  last  paragraph, 
sjune  pajK*r,  ''To  avoid  all  ditliculties,  it  is  suggesUMl  that  the  bridge  b^ 
made  as  high  as  the  Kast  Kiver  Bridge  at  New  York,  as  the  same  char- 
acter of  vessels  will  pass  here." 

The  resoluti(His  of  port  wardens  also  "protest  against  the  building 
of  any  bridge  across  the  Delaware  River,  uidess  the  height  of  such 
bridge  will  allow  all  vessels  to  ])ass  under  free  of  obstruction." 

The  height  referred  to  as  the  extreme  height  of  the  bridge,  90  feet,  is 
the  height  over  the  nmin  or  western  channel.  And  from  the  foregoing 
it  will  appear,  that  if  this  height,  could' be  increased  to  135  feet,  the 
height  of  the  Kast  River  Bridge,  the  ol>iecti(m  as  to  height  would  be 
removed,  and  the  draw  could  be  entirely  dis[)ensed  with.  But  to  accom- 
]>lish  this  and  preserve  the  i^resent  grades  aiul  curvature  of  the  struc- 
ture, the  height  near  the  mi(UlIe  of  the  bridge,  which  is  now  111  feet, 
would  be  increased  to  nearly  KiO  feet,  and  each  of  the  approaches  would 
require  an  extensi<m  of  about  9U0  feet,  as  shown  by  the  annexed  diagram. 

As  the  increase  in  height,  if  practicable,  would  remove  all  the  fore- 
going objections,  it  beccunes  proper  to  inquire  how  such  a  radical  change 
would  art*e<t  the  interests  of  the  bridge  ccunpany,  or  whether  it  would 
be  reasonable  to  re(piire  them  to  njake  such  a  change. 

Referring  to  the  iliagram,  A,  A,  A,  tioor-line  of  bridge,  as  designed, 
distorted  two  and  one  half  rimes  as  high  as  it  should  be  for  the  horizon- 
tal distances  represented,  B,  B.  B. 

Kloor-line  of  bridge  raised  so  as  to  give  a  clear  height  of  135  fe(»t  at 
the  middle  of  the  main  channel,  and  dispensing  with  the  draw  altogether. 
C  C  Floor-line  whieh  might  be  adopted,  giving  a  clear  height  of  135 
feet  as  before,  but  dispensing  with  all  the  piers  except  the  two  repre- 
sented by  dotted  lines. 

This  last  form  is,  of  course,  obtained  at  the  expense  of  symmetry,  but 
the  grades  would  be  no  steeper  than  those  designed,  and  there  would 
be  recpiiivd  but  two  piers,  one  of  greatly  redutted  height,  in  the  water- 
way, in  place  of  the  eight  now  rcijuired — the  two  draw-piers,  as  now 
desi;;neil,  consisting  of  three  piers  each,  and  there  being  two  other  piers 
in  the  <*astern  channel. 

This  arrangement  will  also  leave  the  western  channel  entirely  unob- 
structed, as  the  lirst  pier  would  stand  upon  the  shoal  north  of  Smith's  Island, 
which  is  entirely  out  of  the  way  of  navigation,  and  could  have  no  a[q)re- 
ciable  cftect  upon  the  regimen  of  the  river. 
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The  grade  of  th»  approaches,  althongb  longer, 'would  be  nO' steeper 

tban  at  pi-caeut,  and  would  be  very  mnch  ahorter  than  by  tbe  second 

^    .  method  of  gaining  aufBcient  height. 

B  o  Tbeheight  over  the  eastern  channel 

""    I  would  be  greatly  diminished,  bnt  the 

gg  niivigation   of  this  channel  is  pro- 

2  •«  nounced,  by  those  familiar  with  the 

I   I  locality,  to  be  of  trifling  importance 

o  S  as  compared  with  thatuf  the  western 

Jt^  channel. 

■^_"-  The  length  of  spans  reqnired  wonld 

Uj    ■  "^aw"                        i           beiiicreasedtoaliontl,0(K)feetwhich 

<  Q  has  been  demonstrated  to  t>e  entirely 
M  ffasiltle,  and  it  may  be  added  that 

<  J  this  was  abont  the  length  proposed 
£  5  for  the  bridge  at  the  first  meeting  of 
g  p  the  hoard,  the  spans  being  shortened 
5  2  and  inci-eased  in  nnmber  in  onler  to 
X  >  remove  the  draw  from  the  shoal  near 

Smith's  Island  todeepcr  water  along 
^Ninini  the  main  channel. 

^^  ith.  The  question  of  ice  is  thus  set 

q^  forth  in  the  protest: 

^^  Itiit  the  iiitrtxlnction  of  piera  in  tlie  rlinn- 

^r  ni'l.  betwuuii  Sluith'H  lalinid  or  tlin  liar  ami 

^  l'hlliidel|ililu,iiianvuf  tLo  tiiciBtiit>jt'i:li»un)ile 

^M       Hiu  H  fcatureBuftbuilrun-,   Non, ivhrtliiT the jiiuiB 

*^  may  b»!  TO  or  IKS  feet  uiHui  oii  one  si  Ji>  of  a 

f  k  Hiid  rliBiiiiel,  nnw  tou  imrrun'  in  winter,  it  irill 

^J  crrlaliily  Hlop    tbe  ice  earliur,  bvlon-  tlie 

^^  brtdge  an  well  aft  above  it,  null  closu  the  novi- 

^r  ipitioli  ivbeii  it  wUM  liefore  ojh^u.    Ui'fore  the 

^^  rtvcr  is  eloged,  the  Huiitin^;  ire  generally  ac- 

^S  uii,  cumulates onti  floats  iiloiig  the  western  siile 

f^  Af  tbo  islaiHl  wbere  it  is  jiroposed  to  placo 

Vj  tbepiora,  iiiakingit  iiniiusaiUleloTeillierice'^ 

lHi,it8  or   tiiga  to  tow  a,  vesMil  tliroiigb  lbs' 
(IrjiwD  with  Hiifely. 
MSI,  Allusion  is  also  made  to  the  effect 

2        of  a  pier  of  the  Gamdeu  waterworks, 
Vii  "*        whioL  is  stated  to  havehasten&l  the 

sc        cto.singof  the  river  by  iceat  that  jwint, 
>        and  which  it  is  thought  M'ill  increase 
.  E        the  difficulty  experienced   from  the 
,^        dniw-piers  of  the  proposed  bridge, 
o  That  these  piers  will  tend  to  close 

iN3/ij.r  ^        the  river  by  it«  cannot  be  doubted; 

2        but,  in  the  opinion  of  the  board,  sneh 
J;        effect  is  too  remote  and  uncertain  to 
"        constitute  avalid  obstruction  as  con- 
templated by  the  law.  It  is  presumed 
that  Congress  is  aware  that  all  piers 
in  navigable  rivers  tend  to  hasten  the 
vmd-iaovin  1035      closing  of  those  rivers  by  ice,  and 

yet  numerous  bridges  have  been  au- 
thori/.cd  across  sucli  rivers,  requiring 
many  jiiers,  and  producing  in  some 
cai-ett  ice-dams  of  turuiidublc  dimtsn- 
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It  is  probable  that  good  ice-breakers,  aided  by  the  rise  and  fall  of  tide, 
will  prevent  the  ice  from  adhering,  to  any  very  great  extent,  to  the 
piers  or  damming  up  against  them. 

The  rate  at  which  the  river  closes  up  will  doubtless  determine  to  a 
great  extent  the  amount  of  influence  exerted  by  the  piers.  For  example, 
the  entire  river  might  close  up  in  one  or  two  days,  which  would  allow 
but  little  time  for  the  piers  to  operate,  while,  on  the  other  hand,  should 
the  river  just  barely  freeze  over  without  the  piers,  it  might  close  up 
entirely  with  their  assistance,  so  as  to  obstruct  navigation  for  several 
weeks. 

The  eflfect  of  removing  the  draw-piers  entirely,  as  already  proposed, 
would  of  course  place  this  question,  beyond  a  doubt,  on  the  side  of 
safety. 

I.  C.  WOODRUFF, 
Lieutenant  Colonel  of  Engineers. 

J.  D.  KUKTZ, 
Lieutenant  Colonel  of  Engineers. 
W.  R.  KING, 

Captain  of  Engineers. 


R  23. 


Office  of  the  Chief  of  Engineers, 

Washington^  D.  C,  May  3,  1871. 

Sra :  In  my  letter  of  the  22d  December  last,  transmitting  the  report 
of  a  board  of  engineer  oilicers  convened  to  consider  the  plans  of  the 
bridge  authorized  by  act  of  Congress  of  April  6, 1870,  to  be  built  <across 
the  Delaware  River,  between  Philadelphia  and  Camden,  I  stated  that 
after  careful  examination  of  the  subject,  the  conclusion  I  had  reached 
was  that  a  bridge  built  according  to  the  plan  as  then  proposed  by  the 
bi'idge  company  would  seriously  obstruct  the  navigation  of  the  river, 
but  that  such  modifications  could  be  made  as  to  obviate  the  most  seri- 
ous  objections  brought  against  it,  and  that  the  company  should  be 
notified  to  submit  another  project. . 

The  company  having  done  so,  the  same  board  of  engineer  officers  waa 
directed  in  March  last  to  re-convene,  to  consider  and  report  upon  such 
modified  project  as  might  be  submitted,  and  I  now  have  the  honor  to 
transmit  their  report,  with  accompanying  papers,  from  which  it  a))pears 
that  the  bridge  company  has  presented  two  modified  plans,  differing 
but  little  from  each  other,  in  which  the  draw  system  is  dispensed  with, 
and  the'elevation  of  tlie  bridge  increased. 

The  greatest  height  of  135  feet  is,  however,  attained  at  a  point  near 
Smith's  Island,  instead  of  over  the  middle  of  the  main  channel. 

But  as  this  elevation  is  attained  at  a  point  where  the  depth  of  water 
is  25  feet  at  low  water,  it  is  thought  that  this  difference  is  not  a  serious 
objection  to  the  plan,  and  the  board  is  therefore  clearly  of  o])inion  that 
neither  of  the  plans  now  proposed  will  obstruct,  impair,  or  injuriously 
modify  the  navigation  of  the  river. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier  General  and  Chiff  of  Engineers. 

Hon.  W.  W.  Belknap, 

Secretary  of  War. 
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Tlio  plan  whicli  requires  the  bri(lf?e  to  be  built  with  two  whole  Rpans 
and  two  half  si)au8  is  apiuoved,  and  the  CJiief  of  Eiigiueera  will  notify 
the  bridge  conii)any  accordingly. 


Wak  Department,  May  20, 1871. 


WM.  W.  BELKNAP, 

Secretary  of  War. 


R  24. 


PlITLADKLrniA,  PENNSYLVANIA,  April  29,  1871. 

Tlio  board  of  engineers  eonstitute<l  by  Si)e<'ial  Orders  Xo.  40,  dat<»d 
llea<l(|uarters  Corps  of  Engineers,  ^lay  0,  1870,  and  re-con veneil  by 
Special  Orders  No.  3.*»,  March  21, 1871,  **  to  consider  and  report  upon  the 
nuMlilied  i)roject  for  the  bridge  across  the  Delaware  Kiver,  between 
'  rhihidel|)hia  and  Camden,"  having  conij^leted  the  examination  of  the 
luoject,  respectfully  submits  the  following  rei>ort : 

A  bii(*f  account  of  the  previous  action  of  the  board  will  perhajKS 
afford  the  most  direct  means  of  exidaining  the  nature  of  the  nioditied 
project  now  ])roposed.  At  the  ./fr*t  meeting  of  the  board,  in  May,  1870, 
it  was  found  and  rei)orted  that  the  project  was  in  a  very  crude  and 
uiuligested  state.  The  location  and  details  were  not  fixed  upon,  sound- 
ings not  taken,  drawings  and  si)eciIicjitiona  defective,  and  considerable 
time  was  necessary  to  enable  the  engineer  of  the  bridge  company  to 
supply  these  deficiencies. 

At  the  Hvxond  meeting  of  the  board,  in  October,  1870,  the  project  was 
found  in  a  more  matured  state,  the  drawings  and  other  information 
calh'd  for  by  the  board  having  l>een  procured.  The  board  re[>orted  that, 
with  certain  modifications,  as  the  widening  of  the  draw,  and  requiring 
of  the  bridge  company  to  keep  all  the  draws  open  at  a  time,  if  found 
ne<!essary,  the  bridge  would  conform  to  the  requirements  of  the  law. 

At  the  third  miH^ting,  in  December,  1870,  the  boanl  having  been 
re-convened  "to  consider  certain  communications  received  since  their 
report  of  October  15,"  the  board  found  but  four  essential  points  on 
which  the  advocates  and  o])ponents  of  the  bridge  differed,  viz: 

J  St.  The  width  of  the  draw.  • 

2d.  The  double-draw  system. 

*M\.  The  height  of  the  bridge,  and 

4th.  The  effect  of  the  luers  upon  the  ice. 

It  was  reported  that  the  first  three  of  these  differences  could  l)e 
entirely  removed,  and  the  fourth  greatly  diminished,  by  increasing  the 
height  of  the  bridge  over  the  main  channel  to  135  feet,  and  dfspensing 
with  the  draws  altogether. 

At  Ww  Joitrth  or  present  meeting  of  the  board,  the  engineer  of  the 
bridge  company  i>resi»nted  two  projects  based  upon  thej^e  suggestions, 
differing  but  slightly  from  each  other,  and  the  level  of  the  roadway 
being  in  both  cases  nearly  like  that  called  the  unsynimetrieal  form  in 
the  report  last  mentioned,  the  chief  point  of  diffemice  being  that  the 
height  of  135  feet  is  attaiiied  at  a  point  near  Smith's  Island  instead  of 
over  the  middle  of  the  main  channel.  As  this  elevation  of  the  bridge 
is  attained  at  a  point  where  the  depth  of  water  is  25  feet  at  low  water, 
it  is  thought  that  this  difference  is  not  a  serious  objection  to  the  plans 
proposed. 

The  board  is,  therefore,  clearly  of  opinion  that  neither  of  the  plans 
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now  proposed  will  <<  obstruct,  impair,  or  iiijurionsly  modify  the  iiaviga> 
tion  of  tlie  river." 

It  wiH  l>e  seen  from  the  drawings  that  one  of  these  plans  consists  of 
two  whole  spans  and  two  half  spans,  while  the  other  has  three  whole 
spans  and  two  half  spans.  The  former  of  these  has  but  one  pier  in 
water-way,  the  other  ])ier  being  on  the  bar  above  Smith's  Island.  The 
other  plan  ha^  three  piers  altogether;  one  of  them  being  also  located 
on  or  near  the  bar.  The  former  i)lan  will,  therefore,  otter  the  least 
obstruction  to  floating  ice,  though  either  plan  will  be  decidedly  better 
in  this  respect  than  the  one  witli  draw-piers,  formerly  re[)orted  upon. 

The  boiird  assumes  the  "port  warden's  line"  on  the  Phihulelplvia 
side,  and  the  "commissioner's  line"  on  the  Camden  side,  as  being  estab- 
lished water  lines  which  they  are  not  called  upon  to  discuss.  The  pro- 
files of  the  river  show  that  the  water- way  has  been  materially  encroa<;hed 
ui>on  in  the  establishment  of  these  lines;  but,  as  the  bridge  project 
exhibits  the  shore-works  of  the  structure  as  held  within  those  lines  on 
both  banks,  it  is  evident  that  their  construction  will  not  diminish  the 
present  water-way  of  the  river. 

The  drawings  and  s])ecifications  of  the  modified  projects  are  herewith 
transmitted. 

I.  C.  WOODRUFF, 
Lieutenant  Colonel  of  Engineers* 

J.  D.  KURTZ, 
Lieutenant  Colonel  of  Engineers. 
W.  R.  KING, 
Captain  of  Engineers^  JJ,  8.  A. 


APPENDIX  S  1. 

United  States  Engineer  Office, 
Houston  and  Greene  Streets,  Xeic  York,  September  8,  1871. 

General:  In  ticcordance  with  circular  of  June  9, 1871,  from  the  office 
of  the  Chief  of  Engineers,  I  have  v  respectfully  to  report  upon  the  i)ro- 
gress  and  condition  of  the  works  of  improvement  of  the  Hudson  River 
between  Troy  and  New  Baltimore,  during  the  fiscal  year  ending  June 
30,  1871. 

Channel  along  New  Baltimore  Dike. — The  dredging  of  New  Baltimore 
Channel,  5,700  feet  long,  300  feet  wide,  was  completed;  79,015  cubic 
yards  of  material,  measured  in  scows,  having  been  removed  during  the 
iisoal  year,  afibrding  a  depth  of  11  to  14  feet  at  mean  low  water.  This 
excavation  was  agreed  to  be  paid  for  at  23  cents  per  cubic  yard  in  posi- 
tion, and  it  cost  the  United  States  only  15§  cents  i)er  cubic  yard  meas- 
ured in  the  scows.  The  total  amount  in  position  was  calculated  at 
91,194  cubic  yards;  the  amount  removed,  as  measui*ed  in  scows,  was 
13i3,950  cubic  yards. 

Coeymans  Dike, — This  dike,  built  by  the  State  of  New  York,  was  un- 
dermined and  much  injured  for  a  length  of  120  feet.  This  was  repaired 
by  the  United  States,  but  the  cost,  $710  24,  was  borne  by  the  State  com- 
missioners. 

Dike  connecting  Schodac  and  Castleton  Dikes, — Eleven  hundred  and 
eighty-three  feet  of  this  dike  have  been  completed,  of  which  227  feet 
were  constructed  during  the  fiscal  year.  This  dike  consisting  of  139  feet 
of  full  dike  and  1,044  leet  of  half-dike ;  has  been  constructed  at  an  aver- 
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a^e  cost,  iiicliuliiig  ftUinp:  with  stone,  of  $4  42  x)er  foot.    There  remains 
to  be  un  iertakeii  of  this  shore  protection  1,9513  fet. 

Removing  Orerslauffh  Rock. — A  coutractto  remove  the  Overslaugh  Kock, 
containing  014  cnbic  yards,  and  sitnated  in  the  channel  of  that  name, 
vras  awarded  to  Emory  K.  Seward,  of  Albany,  in  the  fall  of  1870,  at  613 
per  cubic  yanl.  The  contract  was  limited  to  June  1,  but  at  that  time 
tlie^  whole  rock  had  not  been  removed.  An  abstnict  of  bids  accompa- 
nies this  rei)ort. 

Ihedfjimj  aloju/  Orerslaugh  Dike  and  Cuifler'a  Bar, — For  the  purpose  of 
testing  the  truth  of  a  rejjort  that  large  quantities  of  clinkers,  cinders, 
and  a^hes  were  deposited,  from  steamers  under  way,  in  the  channels 
along  the  OversUiugh  and  Cuyler's  Dike,  I  directed  examination  of  the 
bottom  to  be  made  with  a  di^edge.  The  result  of  the  examination  proved 
that  a  large  per  cent,  of  such  materials  was  deposited  in  the  said  chan- 
nels— more  in  the  former  than  in  the  latter.  The  amount  dre<lged  in 
this  experiment  was  1,000  cubic  yards,  costing  $403^75,  from  the  Over- 
slaugh Channel,  and  1,080  cubic  yards,  costing  $297,  from  Cujiei-'s  Bar. 

Bath  7>/At.— This  dike,  a,823  feet  long,  commenced  May  20,  1870,  wjis 
iini^'hed  in  the  fall  of  the  same  year.  The  average  cost  was  $8  42J  \Htv 
linear  foot. 

Patrooti^H  Island  Dike, — This  dike,  3,400  feet  in  length,  and  in  c^^ntin- 
uation  of  the  old  United  States  Dike,  was  undertaken  and  finished  in 
the  fall,  during  the  fiscal  year.  It  was  composed  of  cribs,  which  were 
prin(!ipally  tilled  with  dredging  from  the  channel,  and  cost  $3  30  per 
linear  foot. 

Old  A^tate  Dam, — Tluit  portion  of  the  dam  projecting  into  thechjinnel, 
beyond  the  line  of  Patroon's  Island  Dike,  was  removed.  The  amount 
taken  away  was  1,280  cubic  yanls,  at  a  cost  of  about  25  cents  per  cubic 
yard.  One  thousand  cubic  yards  of  this  material  were  deposited  in  the 
before-m(»ntioned  dike. 

Base  Island  Dike, — This  dike,  5,110  feet  long,  and  situated  toward  the 
east  bank  of  the  river,  was  undertaken  and  finished  in  the  fall,  dur- 
ing the  fiscal  year.  Its  construction  was  the  same  as  that  <lescribed  for 
the  Patroon's  Island  Dike.    The  cost  wa^s  $3  iyo  per  linear  foot. 

Miscellaneous, — Stone-filling,  to  com]»ensate  for  settlement,  was  addwl 
in  several  dikes,  and  some  slight  repairs  made  to  the  Port  Schuvler 
Dike. 

No  work  was  undertaken  from  the  opening  of  the  season  to  the  end 
of  the  fiscal  year.    It  was  (considered  proper  to  await  the  result  of  sur-  ' 
veys  before  maturing  a  plan  of  improvement  at  several  important  points. 

^Vorks  to  he  vndertaken  dvring  the  present  season, — The  works  which  will 
be  undertaken  and  [)robably  finished  during  the  season  are — 

1st,  Oonstnietion  of  dikes  at  Coeymans,  for  the  preservation  of  the 
channel,  along  the  wharves  of  that  village;  and  for  the  improvement  of 
that  channel.  Sufficient  time  has  elapsed  to  show  the  result  of  the 
action  of  the  unfinislunl  works  of  im[)rovement  .already  executed. 

The  necessity  here  exists  of  keeping  open  two  channels;  t^e  princi- 
pal one  along  the  east<irn  bank  for  general  use,  and  a  smaller  one,  on  the 
west  bank,  for  the  acconnnodation  of  the  village  of  Coeymans.  The 
information  obtained  from  the  survey  ha.s  enabled  me  to  devise  a  plan 
which  will,  I  think,  subserve  both  objects,  but  without  injury  to  the 
more  important. 

Dikes  at  Coeymans, — A  dike  is  designed  to  connect  the  wharves  at 
Coeymans  with  Barren  Island;  this  dike,  by  arreiiting  the  discharge 
tlmmgh  the  shallow  channel  west  of  Barren  Island,  will  benefit  both  of 
the  channels  under  consideration.    Another  dike  along  the  middle 
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gronnd,  in  the  fjeneral  prolongation  of  the  Roah  Hook  Dike,  is  intended 
to  define  the  position  of  the  middle  ground,  which  is  liable  to  shift  from 
time  to  time,  and  will  operate  directly  upon  the  improvement  of  the 
principal  channel. 

There  is  a  gap  left  between  this  dike  and  that  styled  Eoah  Hook, 
through  which  a  portion  of  the  water  passes  to  8ui)ply  the  small  chan- 
nel in  front  of  Coeymans,  and  by  the  giadual  contraction  of  this  gnp, 
a  sufficient  supply  for  such  purpose,  and  no  more,  will  be  allowed  to 
pass  through.  Should  it  be  found  that  two  channels  cannot  be  kept 
open,  the  gap  may  be  closed,  and  all  the  water  throw  n  into  the  main 
channel. 

DiJc€8  at  Coeyman^s. — A  third  dike,  from  the  extremity  of  Eoah  Hook 
Dike  to  the  wharves  at  Coeymans,  is  necessary  to  <lirect  properly  the 
flow  of  water,  and  to  prevent  the  closing  of  the  channel  intended  for 
the  accommodation  of  the  village  of  Coeymans. 

The  estimate  for  the  ex)nstruction  of  these  dikes,  5,500  feet  in  length, 
is  $40,600 ;  of  which  837,000  can  be  drawn  from  the  appropriation  on 
hand. 

2d.  Dredging  off  the  point  of  the  middle  ground,  which,  at  present, 
contracts  the  principal  channel  opposite  to  Coeymans. 

3d.  Dredging  a  cut  about  50  feet  wide  through  Fish-House  Shoal, 
above  Albany. 

4th.  Leveling  up  the  crib-dikes  above  Albany  with  timber,  and  com- 
pleting filling  with  stone. 

5th.  Dredging  a  cut  along  Overslaugh  Dike,  between  Overslaugh 
Bock  and  Van  Wies  Point. 

Condition  of  the  river — Fish-Rouse  Shoal. — Fish-House  Shoal,  above 
Albany,  has  been  reported  somewhat  troublesome  during  the  season. 
The  depth  of  water  ov6r  this  shoal,  by  the  hast  survey,  made  in  1870, 
prior  to  the  construction  of  the  Base  Island  and  Patroou's  Island  Dikes, 
was  only  C.5  feet,  at  mean  low  water.  A  slight  change  in  the  direction 
of  the  channel,  which  would  naturally  follow  the  construction  of  the 
dikes  aforesaid,  would  produce  a  decrease  of  depth  in  the  former  chan- 
nel, and  consecpiently  in  the  navigable  channel,  until  the  new  channel 
was  perfectly  formed.  A  very  slight  decrease  of  the  already  limitxjd 
depth  is  sufficient  to  produce  trouble. 

Base  Island  Vilce. — The  length  of  the  Base  Island  Dike  was  never 
absolutely  fixed,  and  it  might  prove  a  benefit  to  prolong  it  about  1,800 
feet,  costing  80,000. 

Increased  height  to  dikes  between  Alhaiiy  and  Troy. — With  the  present 
low  dikes,  the  depth  over  the  shoals  between  Albany  and  Troy,  at  mean 
low  water,  will  not  much  exceed  7  feet;  but  it  is  probable  that  by  in- 
creasing the  hei^it  of  the  dikes,  a  navigable  channel  of  0  feet  in  depth, 
at  mean  low  water,  may  be  secured.  But  the  height  of  the  dikes  should 
be  increased  upon  one  side  only  of  the  channel. 

Condition  of  the  river — New  surveys  reijnired. — Before,  however,  com- 
mitting one's  sell'  definitely  to  the  idea  of  increasing  the  height  of  the 
dikes,  it  would  be  necessary  to  have  a  new  survey  of  the  whole  river 
between  Albany  and  Troy ;  and  this  would  be  useful  likewise  in  deter- 
mining the  effect  of  the  new^  dikes  and  the  changes  which  may  have 
taken  place  from  other  causes  since  the  date  of  the  former  complete 
survev  made  in  1807-08. 

Port  tkhuyler  J>iAc.— The  old  United  States  Dike  at  Port  Schuyler 
is  in  ne(jd  of  repairs,  costing  $1,000. 

Shoal  under  railroad  bridge. — From  the  survey  recommended,  it  will 
probably  appear  that  the  shoal  under  the  railroad  bridge  will  u«Ai.<I\«i- 

40  E 


722  REPORT   OF   THE   CHIEF    OF   ENGINEERS. 

inoval,  in  order  to  conform  to  a  new  set  of  currents,  and  to  a  more  direct 
channel.    Cost,  $0,000. 

Kew  railroad  bridge  at  Albany. — Since  the  date  of  the  last  report,  the 
l>iers  for  a  new  raihoad  l)rid«re  at  Albany  have  been  brought  out  of 
water.  Tlie  effect  of  the  new  bridjije  will  be,  in  all  probability,  to  cause 
the  ice-dams  to  be  nnne  fre(juent  aud  of  longer  continuance,  and  thus 
create  shoals  al)ove  the  bridge's. 

Cuyler^s  Dike  and  Channel. — There  have  been  comi)laint*  within  the 
past  two  years  of  shoaling  in  the  channel  along  Cnyler  s  Dike.  This 
dike  and  channel  were  the  result  of  the  labors  of  the  Slate  commission. 
A  survey  will  be  made  in  the  early  i)art  of  the  next  season  to  ascertain 
the  exact  con<lition  of  the  channels  and  the  cfiuses  of  its  <leterioration. 
It  is  lU'obable,  however,  that  another  dike,  generally  i)arallel  to  the  exist- 
ing dike,  will  be  found  necessary.  The  utmost  length  required,  4,(H)0 
feet,  may  be  constructed  at  a  cost  of  828,000. 

Ovemlaugh  Dikes  and  Channel, — Nothing  has  been  done  in  this  locality 
beyond  repairing  the  old  United  States  dike.  It  has,  however,  l)eeii 
designed  to  construct  a  line  of  diking  ])arallel  to  the  existing  dike,  for 
a  length  of  about  8,000  leet,  at  a  cost  of  $50,000.  Although  detention  of 
vessels  has  occurred  during  the  i)ast  season  in  the  chaniiel,  the  results  of 
a  recent  survey  have  demonstrated  that  the  channel  has  actually  in- 
creased in  dei)th  within  a  couple  of  years,  and  is  still  inii)roving.  Fur- 
ther improvement  will  undoubtedly  result  ii'om  the  com[)lete  removal  of 
the  Overslaugh  rock.  An  old  StaVe  dam  along  this  dike,  which  injuri- 
ously detlects  the  currents,  will  be  removed  at  a  cost  of  $.1,000. 

Cedar  lliU  Dike.-— Tho  gaj)  of  1,000  feet  left  in  this  dike  having  ful- 
filled its  object,  may  now,  with  b(»nefit  to  the  main  channel,  be  closed. 
The  ell'ect  of  this  will  be  to  close  the  west  channel,  the  further  existence 
of  whi(;li  would  serve  to  retard  the  iinprovemeift  of  the  main  channel. 
Cost,  $0,000. 

Scammerhaun's  Island — eondition  of  the  river. — There  may  be  needed 
here  a  half-dike  along  the  eastern  shore,  and  the  cutting  away  of  this 
shore  to  give  sufticient  width  for  the  in-fiow  of  the  Hocnl.  A  survey  is 
needed  to  determine  the  character  and  extent  of  these  operations. 
Trobabh*  cost,  $:30,000. 

rrotection  of  IShad  Inland. — This  work,  only  of  probable  necessity, 
would  (!()st  $4,800. 

Protection  of  Schodae  Island. — The  completion  of  this  work,  for  a  length 
of  1,052  feet,  would  cost  $7,808. 

l>ikes  at  Coeynmnn. — The  nec^^ssity  of  these  dikes  has  already  been 
fully  set  forth.     Their  totiil  length  will  be. 5,500  feet,  and  cost  $  10\000. 

The  method  pursued  in  the  improvement  of  the  river  has  been  to  con- 
struct works  of  primary  necessity  at  each  locality  meeting  amelioratiou, 
and  afterward,  by  means  of  surveys,  to  ascertain  the  expediency  of  a 
further  ext(Mision,  and  gi*eat  care  has  been  taken  to  avoid  constructiug 
works  of  doubtful  utility,  or  which  might  aft-in-ward  prove  injurious. 
So  far  the  general  plan  has  been  successful,  and  promises  excellent  re- 
sults after  comjdctiou. 

The  following  estimate  will  show  the  amount  recpiired  to  complete  the 
improvement  of  the  river: 

Dikesat  Coeymans $40,  CIK)  00 

Protection  of  Schodack  Island    7,  808  00 

Protection  of  Shad  Island 4,  8(K)  00 

Dredging  and  shore  protection,  Scammerhaun's  Island 30, 000  00 

Closing  gap  in  Cedar  Hill  Dike 0, 000  (H) 

Removing  old  State  dam  along  Overslaugh  Dike 5, 000  00 
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Eemovinj}:  Overslaugh  rock  . . .  L $7, 402  00 

Parallel  dikes  to  Overslaugh  Dikes 50, 000  00 

Parallel  dike  to  Ouyler's  Dike 28, 000  00 

Removing  shoal  under  railroad  bridge 0, 000  (K) 

Kxtending  Base  Island  Dike 9, 000  00 

Leveling  up  Base  Island  and  Patroon's  Island  Dikes 800  00 

Completing  filling  same  with  stone 7,  (K)0  00 

Repairs  of  Port  Schuyler  Dike 1, 000  00 

Surveys,  dredging,  and  contingencies 55, 904  04 

205,404  04 
Deduct  amount  on  hand  available  Jul}'  1, 1871 05, 404  04 

Asked  to  be  appropriated 200, 000  00 

As  the  work  for  the  improvement  of  the  river  approaches  its  comple- 
tion, it  is  possible  to  perceive  more  clearly  the  total  probable  cost,  and 
to  compare  this  with  the  original  estimates — 

Amount  already  appropriated $050, 024  23 

Amount  asked  to  be  appropriated 200, 000  00 

850, 024  23 

Estimate  of  November,  1800 $802,297  75 

Estimate  of  report  of  1808 984, 304  47 


• 


It  is  shown  from  the  preceding  that  the  cost  will  be  within  the  lowest 
estimate  made  at  the  begining  of  operations  upon  the  river.  There  is 
asked  to  be  appropriated  for  the  fiscal  year  ending  June  30,  1873,  the 
sum  of  $90,000,  which  sum  will  be  devoted  to  most  important  objects, 
•viz:  Completion  of  the  dikes  at  Coeymans;  closing  gap  in  Cedar  Hill 
Dike;  construction  of  dikes  parallel  to  the  Overslaugh  Dike ;  removing 
old  State  dam  along  Overslaugh  Dike  ;  extension  of  Base  Island  Dike ; 
dredging  aiul  surveying.  A  general  survey  of  the  river  is  imperatively 
needed.  The  work  is  located  in  the  14th  collection  district.  The  near- 
est port  of  entry  is  Albanv,  New  York.  The  amount  of  commerce  and 
navigation  benefited  is  $500,000,000. 

Respectfully  submitted. 

JOHN  KEWTON, 
Lieutenant  Colonel  Engineers^  Brevet  Major  Gentn'ol. 

Brevet  Major  General  A.  A.  Humphreys, 

Chief  of  Engmeers^  Washington,  D.  (7. 


S  2. 


United  States  Engineer  Office, 
Army  Building,  Houston  and  Green  Streets, 

New  York,  Septe^nber  29,1871. 

General  :  I  have  respectfully  to  report  uj>ou  the  progress  and  con- 
dition of  operations  for  the  removal  of  the  rocks  obstructing  navigation 
in  the  East  Kiver,  including  Hell  Gate,  for  the  fiscal  year  ending  June 
30,  1871. 

The  condition  of  the  shaft  or  pit  at  Hallett's  Pointy  at  tt^^  \yfc\Sa\^ 
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suspension  of  oi>eration.s  in  June,  1870,  was,  that  it  was  still  necessary 
to  remove  873  cul>ic  yards,  in  order  to  reduce  the  bottom  to  the  level  of 
25  feet  below  mean  low  water. 

In  the  hitter  ])art  of  July,  1870,  operations  were  resumed  at  Hallett's 
Point,  and  directed  to  sinkin*,^  further  the  bottom  of  the  shaft,  and  to 
the  commencement  of  the  tunnels  leadin*?  outward  from  the  shaft. 

The  tunnels  radiate  from  a  central  position,  and  as  the  piers  between 
these  enlarged,  intermediate  tuimels  are  struck  out,  cross  galleries, 
about  25  feet  between  their  axes,  are  pierced  through  the  piers  separating 
the  tunnels. 

The  result  of  the  operations  of  the  fiscal  year  has  been,  the  reduction 
of  the  floor  of  the  shaft  to  the  depth  of  33  feet  below  mean  low  water, 
and  the  opening  of  tunnels  and  galleries  to  the  following  lengths: 

Tunnel  No.  1 57    feet.  1  Tunnel  No.    7 126  feet. 

Tunnel  No.  2 54    feet.  '  Tunnel  No.    8 87  feet. 

Tunnel  No.  3 51    feet.  I  Tunnel  No.    9 53  feet. 

Tunnel  No.  4 03.^  feet.  !  Tunnel  No.  10 50  feet. 


Tunnel  No.  5 08    feet. 

Tunnel  No.  0 100    feet. 


GallervNo.   1 142  feet. 

Gallery  No.   2 40  feet. 


The  cross  dimensions  of  the  tunnel  vary  as  their  penetration  in- 
creases, the  height  becoming  less.  The  dimensions  written  below  corre- 
spond, the  first  in  order,  to  the  commencement,  and  the  second,  to  the 
present  end  of  the  tunnels. 

Tunnel  No.  1,  22  feet  high  by  9  feet  wide;  14  feet  high  by  13  feet 
wide.  Tunnel  No.  2,  21i  feet  high  by  lOJ  feet  wide;  11^  feet  high  by 
12  feet  wide.  Tunftel  No.  3,  2l|  feet  high  by  lU  feet  wide;  14  feet 
high  bv  11^  feet  wide.  Tunnel  No.  4,  22  feet  high  by  lOi  feet  wide; 
8.7  feet  high  by  11 J  feet  wide.  Tunnel  No.  5,  20  feet  high  by  11  feet 
wide;  7  feet  high  by  12i  feet  wide.  Tunnel  No.  6,  19  feet  high  by  9 
feet  wide;  Hi  feet  high  bv  lOi  feet  wide.  Tunnel  No.  7,  10  feet  high 
by  Hi  feet  ^vide;  12  feet  high  by  12  feet  wide.  Tunnel  No.  8,  lU 
feet  high  by  9.7  feet  wide:  13  feet  high  by  9  feet  wide.  Tunnel  No.  O', 
17  feet  high  by  12.7  feet  wide;  8  feet  high  by  9i  feet  wide.  Tunnel 
No.  10,  12^  feet  high  bv  10  feet  wide;  8  feet  high  by  14  feet  wide. 
Gallery  No.  1, 12  feet  high  by  9  feet  wide.  Gallery  No.  2,  10^  feet  high 
by  10  feet  wide. 

The  amount  of  rock  excavated  and  removed  from  the  shaft  and  tun- 
nels- during  the  llseal  year  was  8,300  cubic  yards. 

The  roof  over  the  tunnel  and  galleries  is  about  10  feet  in  thickness. 
The  rock  is  a  gneiss,  with  a  stratification  nearly  vertical:  it  is  generally 
hard  to  the  drill,  and  requires  great  care  in  blasting,  to  avoid  spreading 
the  seams,  and  opening  coi»ious  leaks. 

All  of  the  tunnels  and  galleries  have  hitherto  have  been  driven  by 
hand  drilling.  The  niachinery  for  drilling  by  steam  or  compressed  air 
has  been  ordered,  and  is  expected  soon  to  be  in  place. 

The  nature  of  the  rock,  the  little  adhesion  between  the  strata,  the 
narrow  margin  l)(»tween  the  workmen  and  the  water  above,  have  neces- 
sitated the  use  of  shallow  holes  an<l  of  small  charges  of  gunpowder  or 
nitroglycerine.  The  progress  has  necessarily  been  slow,  since  no  advan- 
tage could  be  taken  of  deep  holes  and  large*  charges,  to  which  tunnels 
on  land  pierced  through  large  masses  of  rock  have  been  indebted  for 
their  comparatively  rapid  rate. 

From  the  experience  in  hand-drilling,  it  is  estimated  that  the  progress 
at  Ilallett's  Point  cannot  exceed  one-tenth  of  that  which  could  be  attained 
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on  land  in  tunnels  similar  in  all  other  respects  and  driven  by  machine- 
drills. 

The  use  of  steam  or  air  drills  will  expedite  matters,  perhaps  double 
the  rate,  and  it  is  indispensable  t^)  try  their  effect,  but  the  necessity  of 
shallow  holes  and  small  charges  will  much  detract  from  the  i)ro<ifress 
which  has  been  attained  by  their  use  when  left  unhampered  by  such 
restrictions  as  are  set  forth  above. ' 

The  ruling  idea  in  conducting  the  work  has  been  to  take  out  all  the 
rock  which  a  due  regard  for  strength  in  the  remaining  parts  would 
tolerate,  and  in  this  view  the  tunnels  have  been  made  high  and  wide. 

So  far  the  leakage  has  drained  into  the  shaft,  from  which  it  has  been 
lifted  by  one  pump  of  ordinary'  power.  It  will  shortly  become  necessary, 
in  order  to  preserve  the  necessary  thickness  of  ten  feet  of  roofing,  to 
sink  the  floor  of  the  tunnels.  At  the  present  time  it  is  deemed  advisable, 
instead  of  sinking  the  whole  level,  including  the  shaft,  to  de[)ress  the 
floor  of  each  tunnel,  inclining  outward  sufficiently  to  obtain  in  each 
case  the  necessary  depth.  Another  pump,  to  drain  the  working  faces  of 
the  tunnels,  will  be  employed.  The  leakage,  as  to  quantity,  has  never 
yet  troubled  the  work.  One  pump,  not  worked  to  its  full  capacity,  has 
hitherto  sufficed,  and  in  this  respect  there  seems  to  be  no  cause  of 
apprehension.  After  the  tunnels  are  driven  to  their  full  extent,  and  the 
galleries  excavated,  the  question  will  arise  whether  to  blow  up  the  rock 
as  it  stands,  or,  taking  away  the  piers,  to  sink  the  level  of  the  excavation 
sufficient  to  receive  the  debris  of  the  roof. 

Fortunately  it  is  not  imperative  to  decide  th(^  question  atpresent,  and 
in  the  interval  further  study  of  the  matter,  as  to  relative  certainty,  cost, 
and  rapidity  of  execution  will  precisely  determine  which  of  the  methods 
would  be  preferable. 

At  an  early  dat<>,  with  the  view  of  applying  machinery  to  expedite 
the  work  of  drilling  at  Hallett's  Point,  public  advertisements  inviting 
proposals  for  drilling  were  inserted  in  the  daily  papers.  The  abstract 
of  bids  is  inclosed  herewith. 

The  bids  not  being  deemed  advantageous  to  the  public  interests,  were, 
with  the  consent  of  the  Chief  of  Engineers,  rejected. 

Subsequently  arrangements  were  made  to  have  20,000  lineal  feet  of 
rock-drilling  executed  at  83  cents  per  foot,  the  United  States  supplying 
the  power.  A  diamond  tunnel-drill  has  also  been  purchased,  this  form 
of  drill,  after  a  trial  in  the  tunnels,  having  promised  good  results  ;  but, 
in  addition,  the  ability  to  **  prospect"  ahead  of  our  work,  whicli  is  a 
specialty  of  the  diamond  drill,  may  prove  of  incalculable  advantage. 

STEA3I-DRILLINa  SCOW. 

This  machine  was  first  put  to  work  in  the  winter  of  1870-'71 ;  two 
rounds  of  charges  were  exploded  in  Diamond  Keef.  The  appenrance  of 
floating  ice  compelled  a  suspension  of  work,  which  was  resumed  in  the 
spring  upon  the  same  reef,  and  continued  until  the  solid  bed-rock  had 
been  covered  by  the  blast Sj  of  which  six  additional  rounds  were  fired  on 
this  reef. 

Pending  the  removal  of  the  broken  rock,  the  drilling-scow  was  moved 
to  Coenties  Reef,  and  four  rounds  of  holes  were  blasted.  As  the  grap- 
ple-boats were  not  employed  until  the  termination  of  the  fiscal  year, 
there  is  no  report  of  rock  removed  from  these  reefs  embodied  in  this 
paper. 

The  grapple-boats  are  hired  by  the  day.  Experience  derived  from 
our  work  has  shown  the  necessity  of  large  charges,  which  vary^  accovd- 
ing  to  the  depth  of  the  hole,  from  30  to  55  povoiOi^  ol  mXxQ-^gcs^'^^'^'^^'^'^^ 


ilaiii:ig<.-il  l).V  tlir  collisiDiis. 

Tlie  (hills  iiiv  lilti'd  by  fitoimi-powor  ami  alltv 
wciglit.  Till!  drills  olicii  niiNm'w,  and  soiiR-tiimv 
ami  \¥]ii>ii  nil  oi>cii  waiii  is  ciictmiiteicil,  tlic  <hill 
mil!"  I.e.,  Iblliiw  till'  KCiini  and  liyconni  boiiml. 
iiitK'h  dt'liiy  and  loss  uf  tiiiu',  and  iiiilt's.s  tiit^  |>iii'ti 
till.'  hole  can  ln^  <-xtiinli'd,  llic  loss  likewise  ol'  tbe 
jiiisfs.  Tlicsc  iliiliiiillii'S  led  uarly  to  a  cun^iitleriiti 
phu^itiK  iiiipiiivcil  ihilliii;;  niadiiiii'S  upon  tlie  ilo 
work  tlie  thills  dirtilly,  and  with  vastly  quicker 
aiiticiiJiitfil.  as  lias  actually  liaiipciu-il,  that  a  t-oll 
Hcow  iiiii>ii  ihr  duLLic,  wonid  sweep  uU"  aiiythiufj  at 
and  ln'iHii  siiili  proji'i't  was  never  euri-ieil  out. 

Ih-i-i'iit  iiixe-ilifiatiimson  tin' snliject  liave,  howe^ 
tiiat,  by  pliitiiif:  llic  inacliiiic  on  tlic  seow,  it  was  in 
a  siiitabk-  i-i)iiiiection  liy  Ikwible  Joints,  to  work  tli 
ill  tbe  liibi's,  ami  expciiiiieiits  to  this  eud  wili  be  « 
ouniinj;  wiiitei'. 

It  lias  been  tbiind  jieifertly  practicahle  to  hold  I 
lixed,  or  at  least  iinpeix'eptibly  varied,  dining  tl 
Ktn>ti;^est  curif  tits  in  the  lower  part  of  the  Kast  IJi 

Work  will  be  eontinucd  n|K)ii  t'oeiities  lit'ef  am 
iiiji  tlie  pres(Mit  season,  and  the  {,t"apple- boats  set  t 
hi'iilfin  siono  alter  the  blast. 

Tlie  steani-drillin^  scuw  has  fully  proved  its  abi 
Iirai-tif.al  work. 

ilespetrtlidly  siibmiLtoil. 

.Tonx 

Lieutfiiaat  Colonil  EnfiUutrit   lit 
Tirevet  Miyor  f  Jenei-jil  A.  A.  IlfJiniiiEvs,     ' 

VhUj'of  J-Jiit/iHi-crx,  ^yashi»ffton,  j 


/  .1/  hiilx/i-r  diillimi  hg  marhiiicrg  til  nallift'^  roint.  JVi-ir 
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APPENDIX  T. 

Engineeb  Office,  United  States  Army, 

Newport^  Rhode  Island^  August  31,  1871. 

General  :  1  have  tlie  honor  to  submit  the  annual  report  upon  the 
works  of  survey  and  improvement  specially  under  my  direction  during 
the  fiscal  year  ending  June  30, 1871,  together  with  an  outline  of  opera- 
tions from  June  30  to  present  date,  viz : 

Improvement  of  Providence  River,  Rhode  Island. 

Removal  of  Bulk-head  Rock,  Providence  River,  Rhode  Island. 

Improvement  of  Pawtucket  or  Se4*konk  River,  Rhode  Island. 

Survey  at  Narraganset  Pier,  Rhode  Island. 

Construction  of  breakwater  at  Block  Island,  Rhode  Island. 

Survey  and  improvementi  of  Pawcatuck  River,  Rhode  Island  and 
Connecticut. 
-  Survey  of  Stonington  Harbor,  Connecticut. 

Improvement  of  Thames  River,  Connecticut. 

Improvement  of  Connecticut  River. 

Improvement  of  'Connecticut  River  above  Hartford,  and  below 
Holyoke. 

Improvement  of  Kew  Haven  Harbor. 

Survey  and  improvement  of  the  Housatonic  River  below  Derby, 
Connecticut. 

Survey  and  improvement  of  Bridgeport  Harbor,  Connecticut. 

Survey  of  Southport  Harbor,  Connecticut. 

Improvement  of  Westport  Harbor,  Connecticut. 

Survey  of  Norwalk  Harbor,  Connecticut. 

Survey  of  Huntington  Harbor,  Long  Island,  New  York. 

Survey  and  improvement  of  Port  Jefferson  Harbor,  Long  Island, 
New  York. 

Survey  and  improvement  Of  Peconic  River,  Long  Island,  New  York. 

All  of  which  are  respectfully  submitted. 

G.  K.  WARREN, 

Major  of  Engineei's^  &c. 

Brigadier  General  A.  A.  Hu3rpnREYS, 

Chief  of  Engineers,  U.  S.  Army,  Washington,  D.  C. 


T  1. 

IMPKOVEMENT  of   providence  BIVER,  RHODE  ISLANT). 

The  work  under  the  appropriation  of  85,000,  made  by  the  act  approved 
July  11, 1870,  was  in  progress  at  the  date  of  my  last  annual  report, 
September  30,  1870,  (see  p.  449  of  printed  annual  report  of  the  Chief  of 
Engineers  for  1870,)  under  a  contract  for  dredging,  duly  made  with 
"Mr.  Thomas  J.  Hill,  of  Providence,  at  the  rate  of  2o  cents  per  cubic 
yard. 

Mr.  Hill  completed  the  removal  of  18,200.5  cubic  yards  of  material  in 
October.  This  amount  included  the  extraction  of  sixty-seven  piles 
whose  tops  had  been  formerly  broken  off  and  left  to  remain,  giving  a 
depth  on  them  of  only  12  feet  at  mean  low  water  in  the  main  channel. 

There  was  at  the  Crook,  (which  is  in  the  Providence  Channel,  just 
above  the  junction  with  the  Seekonk  Channel,)  on  tli<i  i:^\\xv\&VSssvjL  ^ 
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this  contract,  practically  a  channel-way  up  to  Fox  Point  wharf,  with 
minimum  widths  as  follows : 

For  130  feet  width,  14  feet  depth  ^t  mean  low  water. 

For  200  feet  width,  12  feet  depth  at  mean  low  water. 

For  350  feet  width,    9  feet  depth  at  mean  low  water. 

For  550  feet  width,    G  feet  depth  at  mean  low  water. 

It  is  believed  there  is  very  little  tendency  for  this  excjivated  channel 
at  the  Crook  to  fill  up,  and  any  further  appropriation  would  be 
required  only  to  widen  the  passage-way  on  the  west  side.  The  widen- 
ing at  this  point  tends  also  to  straighten  the  channel-way,  and  would 
improve  the  entrance  for  coasters,  and  give  anchorage  without  obstruct- 
ing the  passage-way. 

I  send  with  this  report  a  map  showing  the  condition  of  the  channel- 
way  at  the  Crook,  as  left  by  tbe  operations  conducted  under  my 
direction  in  1870.  I  had  an  examination  and  sketch-map  made 
when  I  commenced  operations,  but  circumstances  prevented  a  correct 
determination  at  the  time  of  the  plane  of  mean  low  water,  and  this 
j)reliminary  work  could  not  afterward  be  accurately  connected  with  the 
8ubse(iuent  survey.  As  far  as  I  know.  Colonel  Houston  did  not  cause 
any  surveys  to  be  made  while  the  dredging  operations  were  conducted 
under  him,  and  there  is  no  map  showing  tlie  condition  of  the  channel 
on  the  completion  of  the  dredging  done  at  the  Crook  in  1867.  The 
determination  of  the  plane  of  mean  low  water  by  direct  observation 
was  a  necessity,  for  we  were  unable  to  find  the  bench  marks  of  the 
United  Stfites  Coast  Survey,  or  any  other  survey.  There  is  too  little 
attention  paid  to  establishing  proper  "  bench  nmrks,^  aiul  I  cannot,  in 
all  cases,  sciuire  prop(T  compliance  with  my  views  of  their  importance, 
even  from  my  own  assistants.  No  public  work  should  be  done  without 
leaving  behind  a  perfect  record  of  it,  in  every  respect,  if  possible. 

I  append  to  ni}-  report  the  leport  of  Mr.  N.  E.  Kussell,  who  sui>erin- 
tendcd  the  work  of  dredging  last  year,  and  made  a  map  of  the  locality 
after  the  work  closed.  The  method  he  employed  in  determining  mean 
low  and  mean  high  water-levels  is  only  satisfactory  when  the  observa- 
tions cover  a  whole  Innation,  but  his  determinati(m  i)ractically  agrees 
with  the  United  States  Coast  Siu'vey's  determination  of  the  rise  and 
fall  of  the  tide. 

The  future  continuation  of  a  work  like  this  at  the  Crook,  in  the  Prov- 
idence Itiver,  is  a  (luestion  more  ot  facilitating  navigation  than  of 
removing  an  obstruction  to  it ;  and  to  aid  in  its  consideration  I  present 
the  following  history  of  what  has  been  done  at  this  point  heretofore. 

The  first  work  done  by  the  ynited  States  engineers  in  the  Providence 
liiver  was  a  survey,  in  March  1853,  by  Lieutenant  Rosencrans,  United 
States  Engineers,  authorized  by  an  appropriation  of  $1,500,  made  ibr  this 
purpos(^  in  August,  1852.  At  the  same  time  an  appropriation  of  $5,000  was 
made  for  improvement.  The  imj)rovement  was  carried  on  under  Captain 
George  Dutton,  United  States  Engineers,  in  the  season  of  1853,  (and  his 
reports  will  be  found  in  the  documents  accompanying  the  President's 
message  at  the  meeting  of  Congress  in  1853.)  In  his  report  of  April 
20,  1853,  he  attributes  the  formation  of  the  shoal  at  the  Crook  to  "the 
great  predominance  of  the  current  of  the  Seekonk  River,  crossing  that 
of  the  Providence  River."    In  his  report  dated  October  20, 1853,  he  says : 

The  lump  or  obstruction  knowu  as  the  Crook,  and  coniposod  of  stiff  mml  and  shells, 
upon  which  there  wiw  originally,  according  to  tlic  survey,  only  4.3  feet  wattT  at  low  tide, 
has  been  removed  to  the  depth  of  fromU  to  10  feet  (and  the  channel  generally  iiTegularly 
to  9  feet,  at  low  water,  throughout  its  whole  extent)  at-the  present  date,  (with  a  sliffbt 
oxcei)rion,  which  it  is  expected  to  accouiplish,  and  souio  widening  to  the  ^estwaia  at 
tiio  lower  mouth,  with  Ih^i  \>teae>u\,  tl\<6\ja\^,^ 
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This  dredging  extended  over  an  area  *'  150  feet  wide,  and  a  length 
of  280  yards,"  and  cost,  including  contingent  expenses,  an  average  of 
30  cents  a  cubic  yard.  Captain  Dutton  estimated  for  $7,800  to  widen 
this  new  channel  100  feet  further  to  the  westward. 

No  further  appropriation  was  made  by  Congress  until  a  report,  dated 
January  7,  18(57,  was  made  by  Mr.  F.  P.  Webber,  assistant  JUnited 
States  Coast  Survey,  under  instructions  from  Professor  I5a(5he,  Superin- 
tendent United  States  Coast  Survey,  -'to  proceed  to  Providence,  lihode 
Island,  and  examine  into  the  circumstances  which  have  occsisioned  an 
application  to  Congi'ess,  for  an  improvement  of  the  Providence  and  Paw- 
tucket  or  Seekonk  Rivers.''  (United  States  Coast  Survey  Report  fOr 
18G7,  page  21.)  Mr.  Webber's  report  was  accompanied  by  a  chart  made 
in  1807,  on  a  scale  ^^Vo*  ^^^  report  says :  "  The  proposed  improve- 
ments consist  of  a  channel  150  feet  wide,  G  feet  deep,  and  1,200  feet  long, 
extending  from  the  mouth  of  the  harbor,  opposite  Fox  Point  whai-f,  in 
a  straight  line  to  the  18-foot  line  of  tlie  channel,  near  the  junction  of  the 
Providence  and  Seekonk  Rivers."  (Mr.  Webber,  in  the  foregoing,  when 
he  spe^iks  of  a  channel  C  feet  deep,  means  an  excavation  of  Gfeety  for 
his  map  shows  already  an  8-foot  channel ;  therefore  his  plan  was  to  make 
a  14-foot  channel  up  to  Fox  Point  wharf)  "The  amount  of  dredging 
necessary  for  the  channel  would  be  1,080,000  cubic  feet,  (40,000  cubic 
yards,)  at  2  cents  per  foot,  (54  cents  per  cubic  yard,)  $21,600." 

Mr.  Webber's  map  gave  the  location  of  the  wreck  of  the  Mary  Stevens, 
(Mary  Stewart,  in  Colonel  Houston's  report,)  opposite  Sabine  Point,  the 
removal  of  which  he  estimated  would  cost  $500.  In  conclusion  he  says, 
**the  whole  amount  of  the  appropriation  asked  for,  $25,000,  seeins  to  be 
a  proper  one  for  the  proposed  improvements,"  and  this  amount  was  ap- 
pi'opriated  in  the  general  river  and  harbor  bill,  which  became  a  law  early 
in  March  18G7. 

Mr.  Webber's  chart  shows  a  depth  of  nine  feet  at  the  places  dredged 
by  Captain  Dutton  fourteen  years  before,  except  in  a  s])ace  about  150 

long,  which  this  chart  shows  has  but  8  feet,  where  the  dredging 

by  Captjiin  Dutton  gave  9  feet.  There  may  have  been  some  dredging 
at  this  locality  done,  between  these  dates,  by  the  city  of  Providence, 
but  I  am  not  informed  that  any  was  done. 

The  charge  of  the  improvement  and  exi)enditure  under  this  last 
appropriation  was  given  to  Colonel  D.  C.  Houston,  United  States  En^- 
neers,  and  was  nearly  completed  at  the  time  of  his  annual  report,  dated 
September  11, 18G7,  (see  Annual  Documents,  18G7.)  In  that  report  he 
says :  "  I  submit  no  estimate  of  funds  for  this  improvement,  as  the  work 
done  this  season  will,  I  think,  be  all  that  is  required  in  the  present  con- 
dition of  the  harbor."  "  No  vessel  drawing  over  seven  feet  can  go  up 
to  the  wharves  at  low  water.  Now,  all  vessels  that  reach  the  wharves 
have  an  easy  access  up  the  harbor." 

This  report  of  Colonel  Houston,  and  his  records  in  this 
office,  show  that  he  expended  for  removing  the  wreck 
Mary  Stevens  .   $2, 000  00 

For  dredging  at  the  Crook,  GG,013  cubic  yards,  at  33  J  cents 
per  yard 2f^  279  53 

For  superintendence  and  engineering 720  47 

Total 25, 000  00 


It  appears  from  this  that  the  removal  of  the  wreck  cost  $1,500  more 
than  the  estimate }  but,  owing  to  the  dredging  ha\ing  beea  douft  vv.t  ^\ 
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cents,  instead  of  .14  cents,  as  estimated  by  Mr,  Webber,  66,013  cubic 
yards  were  removed,  instead  of  only  40,000  cubic  yards,  as  estimated 
ibr  by  him.  It  may  be  noticed  here  that,  though  Mr.  Webber's  plan  was 
desi<j:iied  to  jjfive  a  14-feet  channel,  the  annual  report  of  Colonel  Hous- 
ton for  1S08  only  claims,  afti^r  the  work  was  done,  a  depth  of  12  feet. 
As  already'stated,  there  is  no  maj)  in  this  office  showing  the  condition 
of  the  channel  immediately  before  and  after  the  work  was  done  by  Col- 
onel Houston.  Colonel  Houston,  in  his  annual  report  of  August  8, 
1868,  says  the  Crook  was,  previous  to  the  "dredging, a  bend  in  the  chan- 
nel, very  inconvenient  to  navigation,  especially  as  vessels  are  com[)elled 
to  anchor  in  the  channel.  By  widening  and  deepening  the  channel,  ves- 
sels are  able  to  make  a  direct  course  from  the  lower  harbor  into  the 
river,  and  the  anchorage  ground  has  been  considerably  enlarged.  Ves- 
sels are  now  enabled  to  carry  12  feet,  at  low  water,  up  to  the  Fox  Point 
wharf.  Tiie  future  expenditures  in  the  improvement  of  the  river  is 
simply  a  question  of  widening  and  deepening  the  channel,  to  adapt  it  to 
the  growing  wants  of  commerce.  An  annual  expenditure  of  $10,000 
could,  I  think,  be  judiciouvsly  made.  This  expenditure  should  be  limited 
to  the  lower  harbor,  i.  e.,  below  Fox  Point  wharf." 

In  July  11,  1870,  the  appropriation  of  85,000  for  the  further  promo- 
tion of  the  work  was  made,  the  result  of  the  expenditure  of  wliich  is 
presented  in  the  first  part  of  this  report. 

A  summary  statement  of  the  moneys  appropriated  by  the  United 
States  to  enlarging  and  deepening  the  entrance  to  tlio  wharves  of  Prov- 
idence is  as  follows : 

In  1852,  for  survey  and  improvement $6, 500  00 

In  18(>7 25, 000  UO 

In  1870 5, 000  00 

Total 36, 500  00 


The  result  has  been  very  satisfactory.  Instead  of  having  an  entrance 
to  the  city  of  l*rovidence  giving  only  4^  feet  draught  at  low  water,  we  now 
have  a  draught  of  14  feet  at  all  times;  and  as  the  high  water  of  neap-tides 
rise  four  feet,  vessels  ctm  every  day  reach  the  wharves  drawing  at  least 
lofeet,  and  in  time  of  si)ring-tides,  drawing  20  feet  of  water. 

Providence  is  a  i>ort  of  entry,  and  the  Providence  River  is  in  the  Prov- 
idence district.  The  revenue  collected  there  in  the  fiscal  year  ending 
June  :U),  1871,  was  8203,862  43. 

I  concur  in  the  previous  recommendation  by  Colonel  Houston  that 
$10,000  a  year  could  be  expended  annually  to  an  advantage  in  widening 
the  channel-way  in  the  Providence  Kiver.  At  the  present  time  the 
excavated  mat(»rial  can  only  be  dumped,  at  high  water,  about  five  miles 
below  the  city,  it  would  be  a  valuable  public  improvement  to  build 
the  bulk-head  line  south  of  the  present  wharves,  and  dump  all  the  mate- 
rial behind  it,  so  as  to  fill  up  the  flats  on  the  land  side,  but  this  is  a 
thing  for  private  enterprise  to  attend  to. 
•  

NEwronx,  Rhode  Island.  February  18,  1871. 

General:  I  have  tbo  honor  to  submit  the  following  as  my  tiual  report  upou  the 
oi>erations  in  Providrnt.'o  River,  accoinpanird  by  map. 

Tlni  work  was  completed  on  tho  1st  ot*  NovembiT,  and  at  that  tinio  nearly  l^.t)<>() 
cul)ic  yards  of  material  had  been  removed  from  the  Crook,  widening  and  d«*ei»euin;; 
the  ehannel  con.sideral)ly,  and  initting  it  in  »uch  a  condition  as  to  answer  all  the  pur- 
poses recjuired. 
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It  will  be  seen  by  reference  to  the  nmx)  tluit  there  is  no  actual  channel-way  of  14  feet 
from  the  de«>p  water  of  the  Seekouk  Cliannel,  below  Fox  Point,  up  to  Fox  Point ;  but, 
for  all  practical  purposes,  this  channel  exists,  and  is  now  used. 

This  is  nccountiMl  for  by  the  soft  mat-erial  of  the  bottom  at  this  point,  which  consists 
of  such  a  liquid  mass  as  to  oppose  scarcely  any  resistance,  at  low  water,  to  vessels 
plou^hin^  through  it  for  a  depth  of  nearly  "2  feet. 

The  main  obstacle  in  this  cuannel  was  a  row  of  some  sixty-odd  piles  extending  across 
it  in  the  direction  of  the  line  A  B  on  the  accompanying  map.  The  tops  of  these  were 
nearly  on  a  level  with  the  bottom  just  described,  and  on  several  occasitms  have  been 
stnfck  by  vessels  drawing  fourteen  feet  of  water  while  attempting  to  pass  at  low  tide. 
They  were  themselves  the  cause  of  complaint,  rather  than  the  depth  of  water  upon 
them,  as  no  difficulty  was  experienced  by  vessels,  in  any  part  of  the  channel,  but  that 
which  they  occupied. 

From  all  accounts  I  could  obtain  of  these  piles  they  were  originally  placed  in  this 
XM>sition  some  sixty  years  ago,  when  the  channel  was  much  narrower  than  at  present, 
and  wcn^  us(kl  as  dolphins  in  the  harbor ;  now,  are  to  assist  vessels  in  coming  from  place 
to  place  by  means  of  roi)e«.  After  a  time  they  were  broken  ott'  by  ice  and  other  canses, 
as  those  at  present  in  the  harbor  are,  and  were  gradually  forgotten  until  the  operations 
of  last  September  again  brought  them  to  light. 

After  the  preliminary^  sur\'ey  of  the  Crook  in  September,  1870, 1  noticed,  and  called 
your  attention  to  the  presence  of,  a  bar  across  the  channel  along  the  line  A  B,  and  the 
first  cut  of  the  dredgiug-machine  across  it  revealed  its  cause  by  removing  a  x>ilo  about 
10  inches  in  diameter  and  15  feet  long. 

Soundings  were  at  once  taken,  and  we  discovered  the  presence  of  the  Tow  just  de- 
scribed, which,  to  the  number  of  sixty-seven,  \vere  removed  and  carried  away  in  the 
scows.  This  place  was  the  only  one  along  the  line  C  D  where  the  bottom  was  hard, 
and  where  there  was  a  sufficient  amount  of  material  to  warrant  making  a  cut  with  the 
dredge. 

This  machine,  a  Morris  &  Cnmmings  dredge,  could  not  cut  less  than  2  feet  at  a  time 
iu  such  soft  material,  and  it  was  decided,  that  inst<;ad  of  making  a  clear  cut,  as  usual, 
only  every  other  bucket  should  be  used,  leaving  it  to  the  action  of  the  keels  and  pro- 

Sellers  of  passing  vessels  to  level  it  down  as  the}-  reiulily  could.  In  this  way  a  good 
eal  of  money  was  saved,  and  afterwards  expended  in  widening  the  12  and  9  foot 
ohaunel-ways.  The  boats  of  the  New  York  Steamship  Company,  drawing  14  feet  while 
loaded,  are  able  to  pass  without  the  leiist  difficulty  at  all  times  of  the  tide.  Practically, 
the  channel  between  the  red  lines  drawn  from  C  to  D  is  14  feet  deep,  and  is  so  used. 
This  14-f(M>t  channel  is  about  130  feet  wide ;  the  12-foot  channel  is  about  200  feet  wide ; 
the  9-foot  channel  is  350  feet  wide ;  the  G-foot  chaimel  is  500  feet  wide.  All  these 
dimensions  are  minimum. 

The  survey,  a  nuip  of  which  accompanies  this  report,  was  made  on  the  14th  and  15th 
of  November,  If^O. 

The  mean  rise  and  fall  of  the  tide  was  determined  bv  observations  taken  on  the  24th, 
28th,  29th,  and  30th  of  October,  1870,  and  on  the  4th,  5th,  9th,  10th,  11th,  and  15th  of 
November,  1870,  the  records  of  which  are  attached  to  this  report. 

The  method  of  determining  mean-water  marks,  and  mean  rise  and  fall  of  the  water, 
was  as  follows : 

The  height  of  the  low- water  marks  (»n  the  gauge  for  each  day  was  subtracted  from 
its  corresponding  high- water  mark  on  the  gauge,  and  the  sum  of  the  remainders  so 
obtained,  divided  by  the  number  of  days  used,  was  called  the  mean  rise  and  fall  of  the 
"water.  , 

The  sum  of  the  heights  of  high-water  mark  on  the  gauge,  divide<l  by  the  mean 
number  of  days,  was  calle<l  the  mean  high-water  mark  on  the  gauge.  Low  water  was 
detennined  in  like  manner;  or  by  subtracting  from  mean  higu- water  mark  the  mean 
rise  and  fall  of  the  tide  as  before  determined. 

Mean  water  was  taken  as  intermediate  (midway)  between  mean  high  and  mean  low 
water  marks.    TSouiulings  were  reduced  to  mean  low  water  as  thus  determined. 

As  thewj  plans  of  reference  were  not  determined  until  the  completion  of  this  dredg- 
ing in  I*rovidence  River,  it  was  found  that  some  difference  existed  between  them  and 
that  used  to  guide  the  dredge.  As  no  plans  had  been  left  for  reference  by  previous 
surveys,  this  was  a  necessity  which  could  only  have  been  remedied  by  a  delay  of  the 
work.  I  am  indebted  to  Messrs.  L.  S.  Chase  and  J.  P.  Vosc  for  valuable  assistance. 
Very  respectfully, 

NATHANIEL  E.  RUSSELL, 
In  Charge  Survey  of  Frovideuvc  liivcr. 

Brevet  Mjyor  General  G.  K.  Warren, 

Major  Corps  of  Engineers^  U.  S,  A, 
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T  2. 
REMOVAL  OF  BULK-HEAD  ROCK,  PROVIDENCE  RIVER,  RHODE   ISLAND. 

An  appropriation  of  82,500,  '*for  the  improvement  of  Bulk-head  Rock, 
in  Providence  liiver,  Rhode  Island,-'  was  made  in  the  civil  appropriation 
act  of  July  !♦">,  1870.  This  amount  was  based  on  au  estimate  made  by 
Captain  A.  H.  Holgate,  United  States  Engineer,  in  a  report  dated  June 
5.  1870,  printed  as  Senate  Executive  Document  No.  105,  second  ses- 
sion. Forty-first  Congress.  He  found  the  least  depth  of  water  on  it  to 
be  8  feet  at  mean  low  tide,  and  thought  that  it  should  be  relnoved  so 
as  to  give  a  depth  of  16  feet.  The  amount  to  be  removed  he  estimated 
at  25  cubic  yards ;  and  the  cost,  including  "  unforseen  expenses,'^  $100 
per  cubic  yard.  '  i'^^A 

To  do  this  work  I  engaged  Mr.  George  W.  Townsend,  of  Boston,  at 
885  a  day,  he  furnishing  a  sloop  fitted  with  hoisting  apparatus  and 
hoisting  engine,  and  his  patent  drill,  and  one  foreman,  one  engineer, 
one  driver,  and  six  men,  the  United  States  furnishing  the  necessary  pow- 
der and  exploders. 

Mr.  George  H.  Mann,  civil  engineer,  was  placed  to  superintend  the 
operations.  He  made  a  survey  of  the^rock,  in  October,  before  beginning 
work,  a  map  of  which  is  sent  herewith.  This  sl\owed  the  least  depth 
on  the  rock,  at  mean  low  water,  to  be  8.9  feet,  and  the  amount  to 
be  removed,  down  to  the  14-foot  curve,  to  be  27  cubic  yards.  As  this  ex- 
ceeded the  amount  estimated  by  Cai)tain  Holgate  to  make  IG  feet 
depth,  the  improvement  could  not  be  carried  deeper  unless  the  exjjeuse 
should  prove  to  be  less  per  yard  than  in  his  estimate ;  and  my  exjieri- 
ence  with  Mr.  Townsend's  work  on  Middle  Rock,  New  Haven  Harbor, 
did  not  lead  me  to  think  it  would  be. 

Mr.  Townsend  was  employed  sixteen  days,  about  eleven  of  which 
were  in  blasting  ui)on  the  rock,  the  others  being  occupied  in  getting  and 
])lacing  mooring,  stones,  &c.,  after  which  a  survey  was  made,  (copy  of 
the  map  sent  herewith,)  and  the  depth  was  found  to  have  been  increased 
80  as  to  make  at  least*  14  feet  at  mean  low  water.  The  work  was  then 
8top]>ed,  the  appropriation  having  been  exhausted. 

This  rock,  as  shown  by  the  map  of  it  first  made,  was  very  much  in 
ridges,  and  its  structure  being  a  conglomerate,  nmde  it  very  brittle.  It 
was  therefore  a  favorable  case  for  surface  blasts,  and  these  were  the 
kind  made  by  Mr.  TownsemVs  party,  with  the  exception  of  a  single 
hole  drilled  into  a  projection  above  "the  14-foot  line,  just  before  the 
work  was  stopped.  It  was  necessary  to  raise  only  about  15  tons  of 
stone,  the  rest  being  thrown  off  alongside. 

The  amount  of  powder  and  exploders  used  was  very  large.  The  fol- 
lowing is  a  statement  of  them : 
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Allowin«:  for  eleven  days'  actual  work  in  blasting,  the  removal  of  27 
cubic  yards  cost  as  follows  : 

For  powder  and  exploders  and  cans 8709  33 

For  eleven  days'  work  of  Townsend's  party,  at  $85 935  00 

Making  27  cubic  yards,  at  SCO  90 1, 644  33 

Mr.  Townsend's  party  was  paid  for  five  other  days  at  $85 $425  00 

Mr.  Townsend's  party  was  also  paid  for  two  other  days  at  $25  50  00 

Mooring  *stones  cost 100  00 

Hire  of  men  and  vessels  in  making  survey 38  00 

Superintendence  on  the  work,  and  surveying,  and  superin- 
tendence in  otlice,  making  maps,  returns,  &c 242  67 

2,500  00 

I  have  been  particular  in  reporting  the  expenditures  on  this  work,  so 
that  the  experience  may  have  its  full  value  in  making  future  estimates. 

Tlio  Bulkhead  Rock  now  has  a  depth  of  water,  at  mean  low  tide,  of  14 
feet,  and  at  mean  high  water  of  19  feet.  At  low  water  of  spring  tides 
there  is  13i  feet,  and  at  high  water  of  spring  tides,  19 J  feet. 

Accompanying  this  report  is  a  United  States  Coast  Survey  chart, 
showing  the  corrected  location  of  the  rock. 

The  apj)ro])riation  of  85,(K)0,  under  which  the  first  dredging  was  done, 
at  the  Crook,  by  Captain  Dutton,  in  1853,  was  for  "removing  a  rock 
near  the  mouth  of  Seekonk  River,  harbor  of  Providence."  Captain 
Dutton  says,  in  his  ^report  of  December  29,  1852  :  *'  Upon  full  investi- 
gation njade  at  that  place  concerning  the  obstruction  in  question,  it 
was  ascertained  that  there  was  no  rock  obstructing  the  navigation  iu 
the  waters  of  that  harbor ;  nor,  according  to  the  most  experienced 
pilots  of  tlie  place,  in  the  navigable  portion  of  the  Seekonk  or  Provi- 
dence Rivers."  Captain  D.  must  have  misapprehended  tlie  length  of 
the  Providence  River,  which,  by  the  United  States  Coast  Survey  Chart, 
extends  down  to  Conanicut  and  Nayatt  Points,  a  distance  of  eight 
miles  below  the  junction  of  the  Seekonk  River,  while  Bulkhead  Kockis 
only  two  and  one-half  miles  below  this  junction. 

To  make  17  feet  on  this  rock  at  mean  low  water  will  now  require  the 
removal  of  about  90  cubic  yards  of  rock.  To  make  18  feet  will  require 
the  removal  of  130  cubic  yards. 

Tliis  latter  amount  should  be  removed  eventually,  but  I  do  not  con- 
sider it  a  ])ressing  necessity  of  the  i)resent  time,  and  submit  no  esti- 
mate for  the  purpose.  The  improvements  that  are  being  made  in  sub- 
.  marine  bhisting  will  make  unreliable  in  the  future  any  estimate?  based 
on  past  experience,  and  the  amount  of  rock  to  be  removed  being  stated, 
the  cost  of  it  can  better  be  estimated  when  the  time  comes  to  do  the 
work. 

The  nearest  port  of  entry  is  Providence.  It  is  in  the  Pn)vidence  col- 
lection district,  and  the  revenue  collected  there  for  the  fiscal  year  ending 
June  30,  1871,  was  $203,802  43. 


T  3. 

I^rPROVEMENT  OF  TIIE  PAWTUOKET  RIVER,  RHODE   ISLAND. 

At  the  date  of  my  last  annual  report,  September  30, 1870,  nothing 
had  been  done  on  this  work  except  the  making  a  contract  with  3Ir. 
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Eraory  R.  Seward,  of  Albany,  New  York.  By  the  terms  of  bis  contract 
he  was  to  conimenco  work  on  tbe  Ist  of  October,  1870,  and  complete  it 
by  January  1, 1871,  but,  for  various  reasons,  be  failed  to  commence  until 
the  lOtli  of  December,  and  was  compelled  to  stop  in  the  latter  part  of 
the  same  uionth  by  the  ice.  The  time  for  completing  his  contract  was 
extended  to  June  30, 1871. 

He  resumed  work  on  the  1st  of  Aptil,  and  by  the  30th  of  June  had 
excavated  10,257  cubic  yards,  leaving  an  unexpended  balance  on  hand  at 
that  time  of  about  $1,000.  The  dredge  employed  excavated  with  some 
difficulty  the  hard  slaty  material  of  which  a  portion  of  the  bottom  of 
that  part  of  the  river  is  composed.  This  dredging  was  confined  to  that 
part  of  the  Pawtucket  or  Seekonk  River  from  500  feet  below  DunnePs 
wharf  to  the  town  of  Pjiwtucket,  a  distance  of  about  half  a  mile,  mak- 
ing there  a  channel  of  75  feet  in  width  and  with  a  depth  of  0  feet  at 
mean  low  water. 

The  greatest  draught  for  vessels  going  to  Pawtucket  before  .this 
dredging  was  done  was  less  than  4.J  feet  at  mean  low  water.  The  mean 
rise  of  the  tide  here  is  about  5  feet.  The  depth  is  now  1  foot  greater 
above  Dunners  wharf  than  in  some  places  below  it. 

In  October  and  November  1870,  a  survey  of  that  portion  of  the  river 
between  Pawtucket  and  Bishop's  Point  was  made  by  Mr.  X.  K.  Eussell, 
civil  engineer.  A  copy  of  his  report  is  appended.  Additional  surveys 
were  made  by  J.  H.  Dager,  civil  engineer,  from  Swan  Point  to  Spring 
pun,  and  from  Bishop's  Point  to  Swan  Point  by  H.  A.  Bentley,  civil 
engineer ;  these  surveys  were  made  by  them  while  superintending  the 
work  of  dredging.  A  map  of  the  river  from  these  surveys  accompanies 
their  report^^  It  shows  the  condition  of  the  river  before  the  work  of 
improvement  under  my  charge  was  commenced.  On  the  29th  of  April, 
I  a<lvertised  for  i)roposals  for  dredging,  under  the  appropriation  of 
$7,000,  ap])roved  ^March  3,  1871,  and  on  the  7th  of  June  they  were 
opened.    The  following  is  an  abstract  of  the  bids  received : 

Ahfttract  of  proposals  for  irAprovement  of  the  Pmctucket  Bivcr,  llhode  Inland,  received  at  the 
Enginefr  Office  United  States  Army,  Xvwporty  lihoda  Mand,  Wtdnc^day,  June  7,  ltf71. 


Xanics  ami  addrosn  of  bidders. 


Excavating,  oa  per  vpoci* 
llc:itiou8. 


Commence —  Complete. 


I  I  j 

Thomns  J.  Hill.  Pi-ovidence,  RI..!  33  ronts  por  c«l)io  yard . .    July  1,  1871 |  July    1,1372 

£di;ar  M.  Payn,  Albany,  X.  Y 33  cviit»  jwir  cubic  yard. .    Ah  wwn  an  the  dredge  can  ;  Juue  30.  leTi 

be  not  there.  " 

Emory  K,  Seward,  Albany,  X.Y..    38  cents  per  cubic  yard..   July  1,  1871 j  Jan.    1,187*.) 

I  certify  that  tbe  above  abstract  is  correct. 

G.  K.  WARREN, 

Major  of  Eixgineem. 

The  contract  was  awarded  to  Mr.  T.  J.  Hill,  of  Providence,  Rhode 
Island,  at  33  cents  per  cubic  yard.  Mr.  Hill  was,  at  the  time  of  making 
his  proposal,  doing  some  dredging  for  the  city  of  Providence,  but 
thought  he  was  at  liberty  to  leave  it  if  he  wished,  but  when  he  got 
ready  to  commence  work  on  the  river,  the  city  authorities  refused  to 
let  him  off  until  the  w^ork  was  finished.  The  work  was  tlien  offered  to 
Mr.  Edgar  jM.  Payn,  of  Albany,  New  York,  whose  bid  was  the  H«me  as 
Mr.  Hill's.  He  accepted  the  offer  and  commenced  work  August  12, 
1871. 

To  make  the  channel  below  Dunnel's  wharf  75  feet  wide,  with  a  depth 
of  6  feet  at  mean  low  water,  will  require  the  removal  of  about  31^000 
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cubic  yjinls.  The  fands  now  available  will  make  a  channel-way  of  this 
depth  and  width  down  to  Spring  Run.    This  work  is  now  in  progress. 

The  improvement  of  this  river  has  been  quite  satisfactory,  increasing 
the  range  of  tonnage  of  vessels  running  there  about  twice.  It  is  con- 
sidered advisable  to  continue  this  improvement  by  increasing  the  width 
and  depth  of  the  channel. 

The  funds  available  will  be  expended  during  the  fiscal  year.  Amount 
asked  for  lisciil  year  ending  June  30,  1873,  is  810,000. 

Pawtucket  is  situated  in  Pix)vidence  collection  district,  and  Provi- 
dence is  the  port  of  entry. 

Amount  of  nnenue  collected  in  the  fiscal  year  ending  June  30, 1871, 
was  $203,802  12. 


United  States  Engineer  Office, 

New)M>rtf  Rhode  Inland,  February  18,  1871. 

General:  I  ha vo  the  honor  to  suhmit  the  fullowiug  report  of  the  survey  of  Paw- 
tucket  Kiver,  Khtwh*  Ishiiid. 

This  survey,  ]»reparatory  to  the  drcdpinp  o])orations  jnat  hepjun,  was  commenced  in 
the  hitt«T  j»art  of  Oi'to!)er,  1H70,  and  cxtcuds  from  Smith's  wharf,  in  the  town  of  Paw- 
tucket,  to  ninhop^H  i^oint. 

The  shore-line  was  run  in  by  myself  and  Mr.  11.  N.  Babcock,  mechanical  engineer,  and 
on  the  M  of  November,  assisted  by  Messrs.  L.  S.  Chase  and  J.  P.  Vose,  I  bej;an  to  make 
the  soundinjjs.  We  found  the  material  of  the  bottom  to  be  composed  of  eoar«<?!  «jravel, 
itK'k,  sand,  and  some  soft  nmd,  and  that  tlio  channel-way,  as  at  ]»res<.Mit  existiiig,  has 
nn  average  deptli  of  nearly  five  feet  over  the  distance  covered  by  the  survey. 

The  principal  obstructions  were  above  Dunners  wharf,  and  seem  to  have  been  caused, 
in  part,  by  de))oisits  from  drains  leading  from  the  town  of  Pawtucket.  This,  however, 
-of  itself,  was  not  the  only  cause  of  the  tilling  which  has  taken  place  at  some  ]»oints. 
The  current  of  the  river,  at  all  times  (piite  perceptible,  formerly  touched  the  east  l>ank 
of  the  river  at  Smith's  wharf,  and  the  <;hannel  ran  on  this  side  ;  but  a  few  years  ago  it 
was  turned  from  its  natural  course  by  wharves  built  on  the  other  side,  thus  removing 
the  current  from  the  i»laco  XY',  (formerly  deep  water,)  which  became  filled  np  with 
nedimeiit  from  a  neighboring  sewer. 

This  sewer  is  a  common  box -drain  about  2  feet  square,  and  down  which  great  qnan- 
titiea  of  fine  gravt'l  and  sand  come  after  every  rain-storm.  The  bottom  is  laid  bare  at 
this  p(»int  by  thi^  fall  of  the  tide,  and  its  ai)X)earance  shows  plainly  how  this  deposit  has 
been  ma<le. 

A  small  peg  driven  into  the  bed  of  this  formation,  XY,  near  shore,  and  firmly  enough 
to  prevent  its  being  washed  away,  was  allowed  to  stick  up  about  an  inch  al»ove  the 
general  MU  face. 

This  was  the  day  before  the  ri^in-storm  which  occurred  on  the  19th  of  October,  IcfTO, 
and  the  next  day  it  had  entirely  disai)peared. 

Just  below  this  point  is  another  shoal  place,  marked  Z,  in  the  channel,  and  which 
makes  a  great  deal  of  trouble  to  vessels  coming  up  at  incMlium  tide. 

This  is  the  spot  at  prewnt  being  dredged,  and  it  wouhl  seem  that  any  channel  cat 
from  the  d<*ep  water  opposite  Smith's  wharf  to  this  i)oint  must  be  more  (»r  le^s  aftected 
by  the  de])osit  before  mentioned. 

By  refen'iiee  t<»  the  map  it  will  be  seen  that  a  channel  of  the  requisite  width  has 
been  marked  in  the  <lirection  which  will  necessitate  the  least  amount  of  excavatiou. 
The  average  depth  of  this  at  ])resent  has  already  been  stated. 

The  mean  rise  and  fall  of  the  tide  was  5.0rt  f(?et,  and  was  determined  by  such  obser- 
vations as  were  not  so  much  disturbed  by  winds  Jia  to  make  them  of  no  value.  Those 
used  were  taken  on  the  i>7th,  28th,  and  29tli  of  October,  and  <m  the  otli,  7th,  8th,  IHh, 
10th,  and  11th  of  November,  IWO.  Tht?  observations  are  appended  to  this  report.  The 
method  of  finding  mean  water  marks  and  mean  rise  and  fall  of  water  was  as  follows: 

Ist.  The  Ih'ight  of  low- water  mark  on  the  gauge  for  each  day  was  subtracted  from 
its  corresjionding  high-water  mark  on  the  gauge,  and  the  sum  of  these  results  for  all 
■the  days  used,  divi<kd  by  the  number  of  days,  was  called  the  mean  rise  and  fall  of  the 
water. 

2<1.  The  sum  of  the  heights  of  high-water  mark  on  the  gauge,  divided  by  the  number 
of  days,  was  called  mean  high-water  mark  on  the  gauge.  I^ow  waittT  was  det^^miined 
in  the  same  way,  or  by  subtracting  from  mean  high-water  mark  the  mean  rise  and  fall 
of  the  tide,  as  before  determined. 

3d.  Mtan  water  was  taken  as  intermediate  between  mean  high  and  low  watermarks. 

Soundings  were  reduced  to  mean  low  water.    The  mean  rise  and  fall  of  the  tide 
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l>eing  5.03  feet,  the  proposed  exoavation  to  a  depth  of  6  feet  at  mean  low  water  will 
give  a  depth  of  over  11  feet  at  mean  high  water  between  the  extreme  points  indicated 
on  the  map. 

The  amonnt  of  excavation  to  secure  a  channel  6  feet  deep  at  mean  low  water,  and 
75  feet  wide,  from  opposite  Bishop's  Point  to  Smith's  wharf,  in  Pawtnoket,  has  been 
cqmpletcd,  and  is  about  13,651  cnbic  yards. 

I  am  much  indebted  to  Messrs.  Chase  and  Yose  for  valuable  assistance  rendered  oh 
this  work. 

Very  respectfully, 

NATHANIEL  E.  EUSSELL, 

Civil  Engineer, 
Brevet  Migor  General  G.  K.  Warren,  ^ 

Majw  Corps  of  Engineer$f  U.  S»  A, 

47  E 
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T  4. 
BLOCK  ISLAND,  RHODE  ISLAND. 

At  the  date  of  my  last  annaal  report,  (September  30, 1871,)  nothing 
had  been  done  on  this  work  except  the  making  a  contract  for  granite 
with  Mr.  John  Beattie,  Newport,  Rhode  Island. 

Mr.  Beattie  commenced  delivering  stone  in  October,  and  at  the  end 
of  the  fiscal  year  had  deposited  6,931  tons  in  the  breakwater,  extending 
it  ont  abont  500  feet  from  low- water  mark  and  np  to  the  level  of  mean 
low  water.    (See  sketch  accompanying  my  monthly  report  for  June.) 

Owing  to  the  bad  weather  dnring  the  winter  months,  and  the  exposed 
position  of  the  work,  Mr.  Beattie  failed  to  complete  his  contract  in  the 
time  required.  I  recommended  to  the  Department  that  the  time  for 
completing  his  contract  be  extended  to  the  1st  of  October.  This  exten- 
sion was  granted. 

On  the  29th  of  April  plans  for  a  temporary  harbor  were  submitted  to 
the  Department.    The  following  extract  is  firom  my  letter  of  that  date : 

The  breakwater  in  this  (its  present)  condition  fhmishes  little  or  no  protection  for 
ordinary  business,  and  the  strnciure  must  be  raised  some  12  feet  above  low  water. 
Generally,  on  account  of  the  force  of  the  waves,  the  superstructure  will  require  to  be  so 
thoroughly  built  as  to  be  practically  a  solid  rock,  ana  must  be  made  of  regular  stone, 
bondedand  clamped  and  doweled.  There  are  no  facilities  for  this  work  at  the  present 
on  the  spot,  and  some  kind  of  temporary  harbor  or  wharf  must  be  made. 

After  very  much  consideration  of  this  question,  I  have  concluded  to  make  a  small 
inclosed  harbor  for  a  dredge-boat,  pile-driver,  and  crane-boat,  such  as  we  must  have. 
These  cannot  at  prcseut  bo  kept  at  the  island.  The  harbor  will  also  accommodate  two 
ordinary'  coast-ers  with  safety,  and  enable  them  to  land  their  freight  with  certainty 
where  we  want  it.  It  will  also  enable  the  islanders  to  put  on  a  small  steamboat, 
which  will  save  the  work  considerable  expense.  I  propose  to  make  this  harbor  inclo- 
sure  a  timber  crib,  built  very  much  after  the  model  of  those  employed  by  Colonel 
Wheeler  on  the  lakes,  and  filled  with  the  same  kind  of  stone,  which  is  the  only  kind 
to  be  found  on  Block  Island,  but  is  there  in  abundance.  The  wood  of  this  crib  is  to  be 
of  spruce,  which  pan  be  raft«d  ashore  from  the  coasters  lying  at  anchor.  It  is  there- 
fore the  cheapest  material  I  can  use.  If  I  have  allowed  suihcient  strength,  this  tem- 
porary harbor  will  last  for  twenty  years. 

This  plan  was  approved,  and  on  the  7th  June  proposals  for  material 
for  this  work,  and  for  granite  for  continuing  the  work  substructure, 
were  received.  The  following  is  an  abstract  of  the  proposals  received 
at  that  time : 
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Contracts  were  awarded  to  Messrs.  Finch,  Bngs  &  Co.,  Newport, 
Kliode  Island,  for  lumber  and  cement ;  to  Messrs.  R.  S.  Place  &  Co.,  of 
New  York,  for  bolts,  and  to  O.  0.  Campbell,  New  York,  for  granite. 

The  work  of  baiidiug  the  temporary  harbor  and  extending  the  sub- 
structure  is  being  prosecuted,  and  aU  of  the  funds  available  for  this- 
work  will  be  expended  during  the  fiscal  year. 

The  estimate  made  by  the  board  of  engineers  (see  Senate  Mis.  Doc. 
No.  81,  Fortieth  Congress)  was  as  follows : 

Estimate  of  cost  of  breakwater  for  local  purposes  at  Block  Island,  Rhode 
Islandj  to  extend  from  the  shore  to  Five-Foot  or  Blue-Btrd  Bock. 

32,000  cubic  yards  ot  stone,  1 J  tons  to  the  yard,  including 
interstices,  in  pieces  weighing  from  1|  to  2  tons  each, 
at  $5  per  yard $160, 000  00 

10,000  cubic  yards  of  facing-stone,  in  pieces  weighing  from 
2  to  5  tons,  at  $15  per  yard ,  150, 000  00 

'  Contingencies,  20  per  cent,  on  cost  of  material 62, 000  00 

372, 000  00 
Deduct  amount  of  appropriation  made : 105, 000  00 

Amount  necessary  to  complete  work 267, 000  00 


This  amount,  viz,  $267,000,  is  asked  for  the  fiscal  year  ending  June 
30^873. 

With  the  temporary  harbor  completed,  we  shall  be  in  condition  to 
prosecute  the  work  with  fewer  interruptions  from  bad  weather,  and  I 
think  the  most  economical  policy  will  be  to  appropriate  the  whole 
amount  required  to  complete  the  work. 

Block  Island  is  in  Newport  collection  district ;  the  port  of  entry  is 
Newport,  Ehode  Island.  The  amount  of  revenue  collected  at  this  port 
for  the  year  ending  June  30,  1871,  was  $3,241  69. 


T  5. 


SURVEY  AND  IMPROVEMENT    OF  PAWCATUCK    RIVER,  RHODE    ISLAND 

AND    CONNECTICUT. 

The  survey  of  this  river  was  made  in  the  autumn  of  1870,  and  my 
report  of  it,  dated  January  17, 1871,  was  printed  as  part  of  H.  Ex.  Doc 
No.  60,  third  session  Forty-first  Congress.    An  estimate  was  there  sub- 
mitted to  make  a  channel  75  feet  wide  and  5  feet  deep  at  mean  low^ 
water,  from  certain  draught-point  up  to  Westerly,  and  a  recommenda-* 
tion  made  for  an  appropriation  of  $23,000. 

Congress,  by  the  act  approved  March  3, 1871,  appropriated  $10,000 
toward  this  object.  Accordingly,  on  the  29th  of  April  I  advertised  for 
proposals  for  dredging,  but  limiting  the  width  of  the  channel  to  be 
dredged  to  a  width  of  50  feet.  An  abstract  of  the  bids  received  is  given 
below.  The  contract  was  awarded  to  the  lowest  bidder,  Mr.  Emory  R. 
Seward,  of  Albany,  New  York,  for  35  cents  per  cubic  yard,  which  was 
5  cents  per  cubic  yard  more  than  my  estimated  cost.  At  this  rate  the 
original  estimate  should  be  increased  one-sixth,  making  the  whole 
amount  required  $26,833.  The  additional  appropriation  required  to 
complete  the  work  is  probably  $16,833.  This  amount  will  be  required 
during  the  next  fiscal  year,  as  the  contract  requires  the  completion  of 
the  work  under  the  present  appropriation  by  tke  CIidLQtO^\»\ifc^^^S^vV• 
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The  contractor  bas  not  yet  begnn  work,  and  there  is  no  satisfactory 
explanatiou  of  bis  not  haripg  done  so. 

Pawcatuct  River  is  partly  in  the  Stonington,  Gonnecticnt,  collection 
district,  aad  this  is  the  nearest  jiort  of  entry.  The  revenue  collected 
there  during  the  fiscal  yetvc  ending  June  30,  1871,  was  (2,500.  The 
river  is  also  partly  in  the  Prondence,  Bhode  Island,  collection  district, 
where  the  revenue  for  the  same  period  was  8203,802  43. 

I  annex  the  report  on  the  survey  made  last  year  to  this  report,  with 
some  coiTections  and  additions. 

Rfeotd  of  fi<&  ob»en:ationi  at  Biird'ulc'i  Ifharf,  Lottery,  RItodt  I*tand. 


XOTE — Mnp  Iov  walpr,  h  drrrrmlncd  from  tbe  above  obnprvitloDH.  Is  3  fwt  onthagkas*:  mau 
hlKb  wBtT  e.  1  feet,  and  thi>  uirnu  rise  sud  fall  uf  lli«  tide  3. 1  t't-vt.  I'mm  siniultiuieoiia  nlMcrvarinu 
nuilc  at  Wi-»t«ly,  Nuv^piber  SS,  M.  as.  and  DtHWrnlwr  3,  t  •nd  5.  It  waa  d<-u-riutDud  that  tba  tlinr  "f 
bigb  water  at  the  tvo  places  VaaYnalV^  (Blue,  tba  tiu  and  bU  at  Weaterly  is  about  3. 1  bab  Hcaa 
ow  wftler  »t  Wcatoily  ia  4.  S  feet  ^V>«  Oa'^V  >'l  ^>s^ 
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AhBtract  of  propoMlafor  improvemeiU  of  the  Patocatuck  JStrer,  Rhode  Island  and  Connecticuty 
received  at  the  Engineer  Ojfioe,  United  Status  Army,  Newport,  Rhode  Island,  Wednesday, 
June  7,  1871. 


Xame  and  addresa 
of  bidder. 


Emory  B.  Seward. 

Albany.  N.  Y. 
E.A.Bill,  Norwich, 

Conn.   ' 


Excarating,  aa  per 
apeoifloitiona. 


35  oentaper  caMo  yard. 
SOoentspercnbio  yard. 


Commenoe. 


July  1, 1871. 
Joly  6, 1871. 


Complete. 


Jane  30, 1872. 
Jane  30, 1873. 


Bemarks. 


Guarantee  not  filled  oat,and 
no  certiticate  that  the 
snarantors  are  responsi- 
ble parties. 


I  certify  that  the  above  abstract  is  correct. 


6.  K.  WARREN,  Major  qf  Engineers, 


T6. 

Engineer  Office,  United  States  Abmy, 

Newport^  Rhode  Island^  January  17, 1871. 

General:  I  have  the  honor  to  submit  the  followlDg  report  and  ac- 
companying map  of  a  survey  of  Pawcatuck  Biver,  Connecticut  and 
Khode  Island,  below  Westerly,  authorized  by  section  2  of  the  act  mak-. 
iug  appropriations  for  river  and  harbors,  approved  July  11,  1870. 

The  improvement  needed  is  to  dredge  out  a  channel  so  as  to  give  a 
depth  of  five  feet  at  mean  low  water  from  "  certain  draw-point"  up  to 
Westerly,  a  distance  of  5,000  yards.  This  requires,  for  a  channel  75  feet 
wide,  the  excavation  of  69,418  cubic  yards,  which,  at  30  cents  per  cubic 
yard,  would  cost  $20,824 ;  allowing  10  per  cent,  for  superintendence, 
would  make  the  total  cost  $22,906. 

There  has  been  some  little  eifort  by  residents  to  deepen  this  channel, 
but  the  Government  has  not  thus  far  assisted  them  in  it.  At  Stoning- 
ton  (which  is  at  the  mouth  of  the  river)  the  United  States  in  1828, 1830, 
and  1834  appropriated  $36,753  83  to  build  a  pier  or  breakwater  from 
the  west  side  of  the  point  on  which  the  city  is  built.  It  has  stood  well, 
but  it  would  now  be  more  valuable  if  it  had  been  built  from  some  place 
further  out  on  the  point.  The  harbor  formed  is  too  contracted  for  the 
pre^nt  wants  of  commerce. 

The  survey  of  Pawcatuck  River  I  intrusted  to  Mr.  J.  H.  Dager,  civil 
engineer,  assisted  by  Mr.  Geo.  H.  Mann.  The  report  of  Mr.  Dager,  with 
all  its  accompanying  papers,  except  the  detailed  calculations  of  mate- 
rial to  be  excavated,  I  submit  with  my  report. 

The  map  of  the  survey  is  on  a  scale  of  1  to  5,000.  I  send  also  a  copy 
of  the  map  of  Pawcatuck  Riv^er,  scale  i^ii^,  of  the  United  States  Coast 
Survey,  made  in  1838,  which  gives  also  a  resurvey  of  the  sand-spit  south- 
east of  Stoniugtou,  made  in  1855.  The  hydrography  of  this  map  does 
not  extend  up  the  river  but  a  short  distance  above  the  town  of  Lottery. 

Pawcatuck  River  is  partly  in  the  Stoniugton,  Connecticut,  collection 
district,  and  that  city  is  the  nearest  port  of  entry.  The  revenue 
collected  at  Stonington  in  the  fiscal  year  ending  June  30, 1870,  was 
$18,000  It  is  also  partly  in  the  Providence,  R.  I.,  collection  district, 
at  which  place  the  revenue  for  the  fiscal  year  ending  June  30,  1870, 
was  $205,650  58. 

I  recommend  an  appropriation  of  $23,000  for  improving  Pawcatuck 
Rive^. 

Yours,  respectfully, 

G.  K.  WARREN, 
Major  Engineers,  Brevet  Major  General 

Brigadier  General  A.  H.  Humphreys, 

Chief  of  Engineers^  U.  S.  A, 
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United  Statrs  Engikekr  Officx, 

*  Newport  J  Bliode  IMtrnd,  Januiry  12, 1871. 

General  :  I  have  the  Honor  to  submit  the  followiug  report  on  a  survey  of  Pawca- 
tnck  River,  Rhode  Island  and  Connecticut,  made  during  the  months  of  November  and 
December,  1870,  agreeably  to  instructions  received  from  you,  dated  November  16, 1870. 

The  autiiorizatiou  of  t£is  survey  by  Congress  was  obtained  through  the  representa- 
tions of  the  Hon.  Nathan  M.  Dixon,  M.  C,  on  the  strengrth  of  petitions  of  prominent 
citizens  of  Westerlv  and  vicinity,  and  of  other  parties  interested  in  navigation. 

The  object  had  m  view  was  to  improve  the  navigability  of  the  river  by  opening  a 
channel  at  whatever  points  needed,  to  allow  the  passage  of  vessels  trading  at  Lottery 
and  Westerly  to  said  places,  instead  of  having  to  be  lightered  at  Stonington  and  their 
cargoes  transported  by  scows  or  rail. 

It  is  impossible  for  vessels  drawing  more  than  21  feet  to  get  above  Lottery  at  mean 
low  water. 

The  mean  rise  and  fall  of  the  tid^  here  is  about  3  feet.  The  tide  observations  are 
appended  to  this  report. 

f^rom  a  preliminary  examination  and  a  conference  with  those  interested  in  said  im- 
provement, it  seomed  that  a  channel  of  100  feet  in  width,  with  a  depth,  at  mean  low 
water,  of  abont  7  feet,  would  be  necessary.  Since  completion  of  survev,  however,  it  has 
been  decided  that  a  channel  of  75  feet  in  width,  with  a  depth  of  5  feet  at  mean  low 
water,  will  answer  all  requirements. 

The  present  channel  was  opened  by  citizens  of  Westerly  about  twelve  years  ago, 
who  expended  thereon  $4,200.  The  material  removed  was  deposited  alongside  the  chan- 
nel, and  has  been  gradually  filling  it  up  again.  Of  the  extent  of  this  work  I  oonld.  get 
no  positive  information. 

The  surveys  made  were  a  limited  topographical  and  full  hydrographical  survey,  ex- 
tending from  the  bridge  over  Pawcatuck  River,  in  Westerly,  to  Little  Narraganset  B%y, 
a  distance  of  about  six  miles ;  and  their  progress  was  submitted  to  you  weekly. 

The  surveys  have  been  plotted  to  a  scale  of  mW*  Contours  of  planes  of  2, 4, 6,  and 
12  feet  below  mean  low  water,  are  shown  in  black-dotted,  green-dotted,  full  green, 
and  red  lines  respectively. 

The  lines  of  the  proposed  channel  are  shown  by  straight  black  lines. 

A  profile  of  the  center-line  of  tlie  proposed  channel  is  drawn  to  a  scale  of  rrAnr  hori- 
zontally and  of  0"^  vertically. 

In  order  to  open  the  proposed  channel,  (75  feet  wide  and  5  feet  deep  at  mean  low 
water,  and  giving  the  sides  a  slope  of  45^,)  there  will  have  to  be  removed  69,413  cubic 
yards;  which,  at  a  cost  of  30  cents  per  yard,  would  amount  to  820,824,  and  allowing 
10  per  cent,  for  superintendence,  &c.,  would  make  a  sum  total  of  |t22,906. 

The  material  to  be  removed  consists  of  fine  gravel  and  sand  in  about  equal  qnanti- 
ties,  and  a  small  proportion  of  soft  mud ;  and  can  be  deposited  in  the  coves,  or  on  any 
of  the  flats  on  either  side  of  the  river,  at  any  time  excepting  at  low  water. 

The  dam  at  Westerly  is  about  110  feet  long  in  the  clear,  being  flanked  on  each  end 
by  a  larjre  mill.  The  water  used  by  these  mills  for  power  is  dniwn  directly  frt)m  the 
dam.  The  silt  brought  down  l)y  the  stream  from  above  passes  through  the  waste- ways 
of  these  niills,  and  is  deposited  gradually  down  stream,  but  is  small  in  quantity,  as  the 
stream  is  generally  clear  water. 

On  consideration  of  fact«  attending,  the  channel  proposed  will  keep  iteelf  open,  or  at 
least  will  need  no  attention  for  the  next  twenty  years. 

West-erly  is  the  depot,  both  by  water  and  rail,  for  nearly  all  the  supplies  consumed 
in  living  and  manufactures  by  the  residents  of  a  large  extent  of  country,  through  the 
valley  of  whieh  flows  the  Pawcatuck  River  and  tributaries,  on  which  are  a  great  num- 
ber of  mills  enp;aged  in  the  manufacture  of  cotton,"  woolen,  and  other  goods. 

It  was  impossible  for  me  to  get  the  percentage  of  articles  of  export  and  import  by' 
water,  excepting  coal  and  lumber.  Nearly  all  of  these  articles  are  shipped  by  vessels 
to  Stonington,  and  thence,  by  scows,  to  Westerly;  this  reshipment  at  Stonington 
makes  an  increase  in  the  cost  of  coal  per  ton  of  70  cents,  and,  on  an  average,  yearly 
total  increase  in  the  cost  of  both  coal  and  lumber  of  5^13,000.  Thus  it  will  be  eeeii 
that  the  increased  cost  of  two  articles  alone,  for  two  years,  would  pay  for  the  proiMiseti 
improvements. 

In  ad<lition  to  this,  I  beg  leave  to  submit  the  papers  which  contain  the  calculations 
for  sectional  excavations  and  total  amount,  prepared  by  Mr.  George  H.  Mann,  civil 
engineer. 

1  also  submit  a  small  printed  description  of  Westerly  and 'its  manufactnree ;  also,  a 
paper  containing  information  derived  from  Mr.  Segar,  relative  to  the  vessels,  class, 
value,  tonnage,  and  draught  owned  by  citizens  of  Westerly  ;  also,  a  paper  written  by 
Mr.  George  Hubbard,  collector  of  customs  at  Stonington,  Connecticut,  without  refer- 
ence to  any  data  he  may  have  had.  and  which  I  do  not  deem  of  much  value.  Also,  a 
paper  containing  an  estimate  of  imports  and  exports  during  one  current  year,  with 
statistics  of  all  vessels  and  shipping  on  Pawcatnck  River. 

This  information  was  o\>ta\\i«^d  Itom  1\iq  folLowiug  named  persons :  W.  A.  Burdick, 
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agent  for  p'anlte  works;  Batterson  &  Ledward,  granite  works ;  Samnel  B.  Segar,  coal 
dealer ;  Thomas  Segar,  coal  dealer ;  Samuel  Cross,  Khode  Island  legislature ;  Captain 
Joshua  Thompson y  merchant;  Charles  Maxon  &.  Co.  j  Moss  &,  Babcock,  cotton  and 
woolen  manufacturers ;  Cottrell  A>  Babcock,  printing-press,  &c.,  manufacturers ; 
Stillman  Bros. ;  Stillman  A  Clark ;  Dudley  B.  Wheeler,  and  others  engaged  in  the 
manufacturing  business.  I  was  assisted  in  the  survey  by  Mr.  Qeorge  H.  Mann,  civil 
engineer.    I  also  had  the  services  of  General  H.  A.  Frink,  civil  engineer. 

In  conclusion,  I  think  the  business  interests  of  Westerly  and  vicinity  would  call  for 
a  favorable  consideration  of  the  proposed  improvements  of  Pawcatuck  River,  Rhode 
Island  and  Connecticut,  bv  our  next  Congress. 
I  am,  sir,  respectfully  yours, 

JOHN  H.  DA6ER, 

Civil  Engineer, 

Msgor  General  G.  K.  Warren, 

Major  of  Engineers,  U*  S,  A, 


EsUraots  taken  from  WeWs  Northeastern  Railway  and  Manitfaeturere^  Statistical  (xazeteer 

for  1870. 

Westerly,  eighteen  miles  from  New  London,  forty-four  from  Providence,  one  hundred 
and  forty-four  from  New  York,  eighty-eight  from  Boston,  and  six  from  the  Atlantic 
Ocean,  at  the  head  of  navigation  on  the  Pawcatuck  River.  The  Indian  name  for  this 
village  and  town  is  Misqnamicnt,  located  on  the  Stonington  and  Providence  Kailroad. 
T^e  river  is  navigable  for  vessels,  to  the  village,  of  40  and  .50  tons.  A  small  steamer 
plies,  during  the  summer  months,  between  this  place  and  Watch  Hill,  a  famous  sum- 
mer resort,  where  are  located  several  first-class  hotels,  which  are  liberally  patronized 
by  the  citizens  of  our  largest  cities. 

Westerly  is  a  very  wetSthy,  enterprising,  and  rapidly  growing  place,  of  about  5,000 
inhabitants,  containing  four  or  live  churches,  four  banks,  two  weekly  newspapers,  and 
one  of  the  most  substantially  built,  elegantly  fiimished  hotels  in  the  United  States, 
erected  by  Babcock  &  Moss,  a  manufacturing  firm  of  this  place,  and  opened  to  the 
public  in  1868.  It  is  dedicated  to  the  memory  of  the  Dixon  family,  and  called  the 
"  Dixon  House." 

MANUFACTURES. 

Cottrell  &.  Babcock,  established  in  1855,  manufacturers  of  machinery  in  general,  prin- 
cipally woolen  machinery  and  printing-presses.  Their  machine-shop,  70  by  80,  three 
stories ;  foundery,  75  by  50,  one  story ;  and  blacksmith-shop,  30  by  85,  one  story  ;  pat- 
tern-house, 30  by  40  feet,  two  stories,  and  store-house,  30  by  50,  two  stories ;  employ 
150  men ;  consume  500  tons  cast  iron,  100  tons  wrought  iron,  and  200,000  feet  of  lum- 
ber annually.'  This  firm  produced  last  year  about  |150,000  worth  of  goods,  which 
were  shipped  to  different  parts  of  our  country ;  also  to  Canada  and  South  America. 
Their  machinery  is  driven  by  a  45  horse-power  engine. 

'  Stillman,  Bros.  &  Co.,  succeeded  J.  P.  Stillman  &  Co.  in  1858,  who  commenced  in'1842. 
They  manufacture  wood- working  machinery,  planes,  and  brass  roller  shives.  They  em- 
ploy 25  persons,  and  occupy  a  room  40  by  48,  and  another  20  by  24.  Power  furnished 
oy  Stillman's  turbine  water-wheel. 

Babcock  &  Moss  occupy  two  mills  at  Stillmanville,  one-quarter  mile  north  of  the 
deiK)t  for  the  manufacture  of  cassimers  and  cottona<les;  one  being  of  three  stories,  the 
other  two  and  a  half,  running  eight  sets  on  cassimeres  and  eight  on  cottonades.  Em- 
ploying 350  persons  ;  making  20,000  yards  of  cottonades  and  6,000  yards  of  cassimeres 
per  week ;  using  7,500  pounds  of  wool  per  week  for  cassimeres. 

The  machinery  is  driven  by  three  of  Stillman's  turbine  wheels,  and  a  OO-horse  Corliss 
engine,  patent  and  make,  using  five  tubular  boilers,  made  by  Hicks,  of  Providence.    " 

This  company  also  run  anothiT  mill  in  the  south  part  of  the  village,  near  the  river, 
formerly  occupied  bv  Cjirapboll  &  Co,  It  contains  nine  sets  for  cassimeres,  run  by  a 
90-horse  Corliss  engine  and  make,  with  six  tubular  boilers,  making  about  600  yarda 
per  week. 

O.  M.  Stillman  occupies  a  four-story  brick  mill  100  by  48.  built  in  1848,  for  the  manu- 
facture of  cassimeres ;  (Mi'iploying  100  persons,  running  six  sets  of  woolon  machinery, 
and  thirty-six  looms,  turning  out  6,000  yards  per  week ;  using  up  5,000  pounds  of  cleao 
wool  per  week.  The  power  is  furnished  by  Stillman's  turbine  whei'l,  and  a  25  hors^ 
power  engine,  built  by  the  Putnam  Machine  Company,  of  Fitchburgh,  Massachust'tte. 
The  pay-roll  amounts  to  83,500  per  month.  The  average  wages  per  month  for  males 
and  females,  $35.  Tliis  manufactory  is  located  about  one-quarter  of  a  mile  north  ol 
the  depot,  on  the  Pawcatuck  Kiver.  There  are  also,  in  connection  with  this  manufactory, 
two  wooden  buildings,  two  stories,  each  150  by  3Q  and  40  by  70  i:v^t,^3A^^lQl\^^^V^'Q5»^ 
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wool-sort  ID);,  rdiI  fiilUnK-ont.  The  detail*  of  thU  ooncorn  are  noder  the  clu^e  of  J. 
B.  Scott,  su|)e  rill  tendril  t. 

E.  &.  H.  Buboouk  conimenced  ttie  mann&ctQriD^  biuineas  in  ISM.  They  nowoecopf 
two  nillti  at  Potter's  Hill,  built  in  lt*47,  four  niilua  north  of  Westerly,  one  of  theiu 
three  stories,  built  of  stoiie,54  by  11)8  feet ;  the  other  thrte  titoriefl,  built  of  wood,  about 
40  by  80  feet.  Tliey  employ  110  pentone  manufacturing  Hanuelu,  nsiug  eight  aeta  of 
machinery,  100  looms,  uud  turning  ontabont  15,000  yards  per  week.  The  mills  are  mn 
1:^  water-power,  usiug  a  United  States  iron  water-wheel.  The  aelling  aganta  are  Sut- 
ton, Smith  &  Ca,  No.  85  SVorth  street,  New  Tork.  This  company  ruu  a  small  mill  at 
glocuniville. 

Whitr  Rode  Manu/acttiring  Compttng, — This  company  occupies  a  mill  built  in  1S49,  at 
White  Kock  Village,  one  mile  north  of  the  depot,  for  the  manufacture  of  roll  jaconets 
and  fiue  shirtiugs;  four  stories,  brick,  180  by  50  ;  employ  150  persous,  running  10,000 
■piuilk-H,  ^4  looms,  usin);  15  bales  of  cottou  per  week,  the  average  nroduction  l>eiiig 
%,T00  yanls  per  week.  The  motive  power  is  furnished  by  a  French  turbiue  water- 
wheel  aud  one  L'nite<l  States  wheel,  the  fall  being  about  8  feet.  The  mill  is  located  on 
the  Pawcatuck  Biver,  with  walks  tastefully  laid  out  in  fruut  of  the  building  ;  a  fine 

Cve  on  the  grounds  adds  a  pleasaut  aspect  to  the  surroundings.  A  village  of  sixteen 
ises  is  located  directly  opposite.  This  company  have  taken  great  pride  in  making  this 
placethepleasautestandueatestmannfactuTiug  village  in  New  England,  audwesay  that 
they  have  iluue  so  ;  a  ntriking  contrast  with  some  oHier  villages  owned  by  lees  enter- 
prising propriutorB  iti  New  Eugland.  The  rules  of  the  mill  are  no  arraumMl  as  to  iusnre 
neatums  and  order  unexcelled,  and  we  venture  to  say  that  the  fiiiest-drBssed  penwns 
(MD  visit  this  luannfactory  aud  not  fear  of  soiling  their  garments,  as  the  mill  is  kept  in 
perfect  order  iu  every  detail.  This  company  also  run  tvo  woolen- mills  in  the  center 
of  the  villnKe  of  Westerly,  oue  built  of  stoue,  60  by  40  feet,  three  stories  and  attic,  the 
Other  of  brick,  tiO  by  25,  five  stories.  They  employ  45  persuus  in  these  two  mills  mana- 
ftacturiuK  lindseys,  the  weekly  production  beiug  1,6^0  yards. 

There  are  nix  sets  of  cossimere  machinery  now  standing,  throe  of  them  mnuiiig  for 
44  linHoy>loouis. 

A  now  mill  is  now  in  course  of  erection,  to  be  three  stories  high,  and  about  100  by 
48,  with  a  clye-houHU  24  by  49.  This  new  mill  is  situatetl  a<ljoining  the  other,  and  is 
deeigued  for  six  sets  of  machinery,  includiug  30  cassiuiere  looms  that  are  not  uow  in 
operutiun.  The  new  mill  will  probably  he  in  full  operation  in  th#  fall  of  1663.  Bab- 
oook  &.  Moss  ore  ageuts  fur  the  compauy. 

r««I»  tradiug  on  Paufcaluek  ICiver,  Conneclicul. 


Avcrairp  ilranEbt,  looili-i,  "4  tvot. 
Forty-r,mv  lr»n«i™t  vc«o\*.-iSU  V 
obliged  to  be  Ugbtcred. 
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Eitimate  offrtigkl  exported  from  Wmlerly,  Skodt  Iilaxd,  during  one  currmt  gear. 
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From  Mr.  Segar. 
About  13,000  tone  of  cool  BDnnallv  od  rood  and  rivor. 
AboDt  10,000  tous  of  coal  annually  on  rivur. 
Increase  of  cunt  pur  too  oniuy  to  liKliIornKe,  TO  cents  per  ton. 
Average  ctist  of  coal  for  1870,  ^,  from  Ronilout  and  Pliiladelphin. 
Wbit«  Har,  comvarativelf  little  obotructiouB. 
Duptb  of  5  feet  at  low  wat«r  aufflcient. 
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Statement  of  vesseU  belonging  to  Weeterlyy  Ekode  bUmd, 

17  sail-vessels,  tonnage ...•~'    600 

2  steamers,  tonnage 240 

840 


There  is  brought  to  this  port  for  the  consnmption  of  Westerly,  from  one  and  one-half 
to  two  and  one-half  million  feet  of  lumber,  which  is  discharged  at  Stonington,  and 
conveyed  in  lighters  up  the  river.  There  is  also,  say,  some  3,000  tons  or  more  of  coals 
brought  in  their  own  and  other  vessels,  part  of  which  is  reshipped  here  in  lighters  and 
bv  rail.  There  are  also  several  vessel-loads  of  brick,  molding-sand,  Sue,  There  is 
also  a  very  extensive  granite-quarry  business  done  from  Wester^,  probably  $2,000,000 
shipped  by  vessels  and  rail ;  also  a  large  business  done  in  maniukcturing  cotton  and 
woolen  goods. 

The  great  reason  for  these  vessels  discharging  cargoes  at  Stonington  is,  in  conse- 
quence of  obstructions  in  Pawcatuck  Bay  and  Kiver ;  the  first  called  **White  Bar,'^ 
with,  say,  from  6  to  7  feet  at  flood ;  the  other  is  what  is  called  Kenyan's  Bar,  above 
Pawcatuck  Rock,  near  the  cemetery.  Could  these  obstructions  be  removed,  it  would 
be  a  very  great  convenience  to  the  public  of  Westerly,  thereby  saving  both  in  time 
and  money. 

At  the  present  time  there  is  probably  more  business  done  at  Westerly  and  vicinity 
than  all  the  balance  of  the  district  in  manufacture,  &c.,  department.    It  is  a  very 

flourishing  and  business  community.  

GEO.  HUBBARD, 
(Jollector  of  Customs  at  StaningtoHj  Connecticut 


T7. 

Improvement  of  Thames  River j  Connecticut, 

• 

At  the  time  of  my  last  annnal  report,  September  30, 1870,  there  was  a 
balance  on  baud  from  previous  appropriations  of  $556  08,  which,  under 
a  wrong  impression,  I  stated  would  revert  to  the  Treasury  under  the  act 
approved  July  30,  1870.  This  amount  was,  however,  available  at  that 
time.  The  act  approved  March  3, 1871,  made  an  additional  appropria- 
tion of  815,000. 

The  map  of  the  river,  from  the  survey  that  was  made  in  June,  1870, 
was  comi)leted  last  February,  on  a  scale  of  about  182  feet  to  the  inch. 
This  scale  was  taken  as  being  an  equal  multiple  of  the  original  map  of 
the  river,  made  by  Major  Bache,  when  conducting  the  first  works  of 
improvement,  in  1837-'38.  Captain  J.  A.  Judson,  civil  engineer,  made 
this  map,  and  he  prepared  a  report,  datedMarchl,  1870,  giving  a  history 
of  former  works  of  improvement  as  far  as  this  office  furnished  records, 
the  present  condition  of  the  river,  and  recommendations  for  further  im- 
provements. This  report  and  the  map  were  sent  to  the  Engineer  head- 
quarters on  the  22d  of  last  June,  but  a  copy  of  the  report  is  now  annexed 
to  this  report.  • 

It  appears,  from  the  last  survey,  that  there  is  a  "middle  ground''  in 
Norwich  Ilarbor,  much  in  the  way  of  certain  interests  at  that  place, 
but  that  there  is  a  wide  and  deep  channel  on  the  west  side  of  it ;  that 
then,  next  below,  there  is  a  shoal  place  in  the  main  channel,  having  but 
9j^  feet  on  it  at  mean  low  tide,  thereby  separating  the  deep  water  opiK>- 
site  the  middle  gi*ound  from  that  at  the  "  coal-yards"  below ;  that  below 
this  there  is  another  shoal  in  the  channel,  extending  from  the  upper 
rolling-mill  to  and  below  BushnelPs  Reef,  that  has  8^  feet  water  at  mean 
low  tide ;  and  that  below  this  last  is  another  set  of  shoals,  known  as  the 
"Haycocks,''  where  there  is  but  9  feet  at  mean  low  water.  All  these 
shoals  are  within  two  awA.  ^  \i^^  lo  W^^ife  \si^<^'e.  \i^<^^  '5J<^i:wich^  and 
below  them  the  c\iaii\ie\  \a  3l^^  «uqw^- 
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It  was  my  intention  to  carry  out  the  plan  given  in  Captain  Judson's 
report  as  estimate  B.  This  would,  according  to  the  assumed  price,  (35 
cents  per  cubic  yard,)  have  exhausted  the  appropriation.  It  would  have 
made  a  channel-way  up  to  Norwich,  having  11  feet  at  mean  low  water, 
and  14  feet  at  mean  high  water,  with  a  minimum  width  of  100  feet.  This 
depth  was  contemplated  in  the  first  plan  of  improvement  made  in  1829. 

The  following  is  the  abstract  of  the  proposals  received  for  doing  this 
dredging,  in  answer  to  my  advertisement,  on  April  29, 1871 : 

Abdh'oct  of  propoBaUfm'  tmprotnn^  the  Thames  Rwer^  Connectumtf  received  at  the  Engineer 
Office  United  Statee  Army,  Newport^  Rhode  Island,  Wednesdajf,  June  7, 1871. 


If  ames  and  addreaae*  of  bidden. 

Excayating  aaper 
spedflcalions. 

Commence. 

Complete. 

Emory  R.  Seward.  AIImuit.  "New  York 

Ptr  eubie  yard. 
10  90 
S3 
94i 

as 

29 
34 
39 

July  15, 1871 
June  15, 1871 
On  or  before 
June  30, 1871 
July   1,1811 
JuneSD,  1871 
July  25, 1871 
Sept   1,1871 

June    1, 1872 

Ednr  M.  Payn,  Albany,  Kew  York 

June  30,1872 

S.  F.  Sbortland  A  Brother,  106  Wall  street,  New  York 

City. 
W.  H.  Beard,  41  Wyikoff  street,  Brooklyn,  New  York. 
*  E.  A.  Bill.  ^Torwlcii.  Connecticut. 

As  soon    aa 

possible. 
Oct      1, 1871 
Dec  30,1871 

Norria  6.  Dodee. LitUe  Falls,New  York 

Jnne  30. 1872 

Morria  F.  Brainard.  Albany.  New  York 

Deo.     li  1871 

*  Guarantee  not  filled  out,  and  no  cettlficate  that  the  guarantors  are  responsible  parties. 

I  ceitlfy  that  the  aboye  abstract  is  correct 

G.  K.  WARREN, 
Major  qf  Engvnsert, 

The  contract  was  awarded  to  the  lowest  bidder,  Mr.  Emory  E.  Seward, 
of  Albany,  New  York,  for  doing  the  dredging,  at  20  cents  per  cubic  yard. 
This  price  is  so  much  below  that  in  the  estimate,  that  the  amount  of 
work  that  can  be  done  considerably  exceeds  that  first  contemplated,  and 
it  may  become  a  question  whether  to  make  the  channel-way  wider  than 
100  feet  at  the  shoals  below  the  middle  ground,  or  to  widen  the  channel 
at  that  point. 

The  common  council  of  Norwich  have  expressed  their  preference  for 
the  latter  project. 

The  contractor  has  not  yet  commenced  operations,  and  some  indul- 
gence should  be  allowed  him  on  account  of  the  very  low  rate  at  which 
he  undertakes  the  work.  The  material  to  be  dredged  is  easy  digging, 
but  there  are  no  convenient  places  for  dumping  the  scows,  which  makes 
this  part  of  the  work  exj^eusive. 

An  annual  appropriation  of  $10,000  could  be  expended  with  much 
advantage  to  commerce  in  maintaining  or  widening  and  deepening  the 
channel  of  the  Thames  Kiver. 

The  appropriations  made  by  Congress  prior  to  1866  amount  to  $40,000. 
General  Delafield,  in  a  report  to  the  Secretary  of  War,  dated  February 
14, 1868,  says :  <*  In  1829,  before  any  of  this  expenditure  was  made,  there 
was  7  feet  lOJ  inches  depth  at  the  shoalest  point  at  low  water." 

The  survey  by  Colonel  Houston,  in  1866,  before  any  work  was  done 
under  the  appropriation  made  that  year,  shows  a  depth  of  7  feet  at  mean 
low  water  over  the  shoals  in  the  channeL 

The  appropriation  of  $10,000  in  1866  and  the  two  appropriations  of 
$36,000  each  in  1867  were  expended  in  dredging,  and  after  this  the 
sui*vey  in  1869  shows  that  vessels  drawing  8f  feet  could  reach  Norwich 
at  mean  low  water.  General  Delafield  condemns  the  use  of  ^i^tt^^l<^\. 
tidal  rivers,  which  was  the  system  employed  \>efot^'A«i^o\^VNS^^^^'«xN^ 
and  which  the  latter  recommended  witli  mo^^AftaXiowa, 
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General  Belafield's  report  above  referred  to  states  that  a  flood-wave 
of  from  4  feet  1  inch  to  4  feet  8  inches  once  flowed  onintemiptedly  to 
and  from  the  Sound  to  Norwich  every  twelve  hours. 

According  to  the  map  miide  under  Colonel  Houston  in  18^,  tide 
observations  made  during  thirty-three  days,  at  Norwich,  gave  a  mean 
rise  of  3  feet  IJ  inches,  the  highest  tide  being  3  feet  9J  inches.  Prom 
the  above  we  should  infer  the  jettees  cut  off  about  1  foot  of  the  rise  at 
Norwich,  so  that  vessels  could  originally  reach  Norwich  at  high  tide, 
drawing  1  foot  more  water  than  they  could  in  1866,  and  that  all  the 
dredging  done  under  the  appropriations  only  succeeded  in  allowing  the 
same-sized  vessels  to  reach  Norwich  in  1869  as  could  do  it  before  any 
work  was  done.  The  data  is  not  sufticient  to  decide  the  question,  but 
it  certainly  suggests  the  propriety  of  investigating  the  matter,  to  deter- 
mine whether  it  would  not  be  desirable  to  remove  some  of  the  lower 
jettees,  so  as  to  re-establish  the  ancient  flow  of  the  tide.  The  mean  rise- 
of  the  tide  at  New  London  is  only  2^  feet,  and  this  makes  it  seem  rather 
surprising  that  it  could  have  caused  originally  a  tide  of  about  4i  feet  at 
Norwich,  as  stated  by  General  Delafield.  I  will  institute  a  thorougli 
inquiry'  into  the  subject  during  the  prosecution  of  the  further  improve- 
ment. • 

New  London  is  the  port  of  entry,  and  it  is  in  the  New  London  collec- 
tion district.  The  revenue  collected  during  the  fiscal  year  ending  June 
30,  1871,  was  $54,058  54. 


Engineer  Office,  United  States  Armt, 

Newport,  Rhode  Island,  March  1,  |871. 

General  :  I  have  the  honor  to  submit  the  following  report  in  relation  to  the  Thames 
River,  Connecticut,  together  with  a  map  of  a  portion  of  the  river  immediately  below 
the  city  of  Norwich,  showing  the  results  of  a  survey  made  by  me  in  the  summer  of  1870. 
This  survey  had  been  contemplated  bv  Colonel  D.C.  Houston,  United  States  Engineers, 
while  he  was  in  charge,  and,  after  his  temporary  relief  by  Captain  A.  H.  Holgate, 
United  States  Engineers,  during  the  month  of  May,  1870,  that  officer  applied  to  the 
Engineer  Department  for  authority  to  make  it,  which  was  p*anted  in  departmental 
lett-er,  date<]  May  13,  1870.  Unfavorable  weather  and  duties  here  prevented  anything 
being  done  until  the  Ist  of  June,  when  I  proceeded  to  Norwich,  and  during  that  mont£ 
prosecuted  the  work  as  the  weather,  much  of  which  was  unfavorable,  permitted, 
tjntil  this  time,  owing  to  the  pressure  of  other  duties,  I  have  been  unable  to  complete 
the  office  work,  which  I  now  r^pectfully  submit. 

Ah  before  remarked,  Colonel  Houston  had  intended  making  this  survey,  as  will  be 
seen  in  his  annual  report,  dated  August  27, 1869,  printed  in  the  report  of  the  Chief  of 
Engineers  for  that  year. 

The  object  of  the  survey,  as  intended  by  Colonel  Houfton,  and  expressed  by  Captain 
Holgate  in  his  orders  to  me,  was  to  ascertain  the  changes,  if  any,  that  had  taken  place 
in  the  channel  of  the  Thames  since  the  last  dredging  was  done  in  August,  1869;  to  ^ 
upon  the  causes  thereof  and  the  possible  remedy,  and,  should  the  remaining  funds 
admit,  to  apply  the  remedy  as  far  as  practicable.  Before  entering  into  this,  however, 
I  propose  reviewing  the  history  of  this  river  since  the  first  work  was  done  on  it  by  the 
Genei-al  Govei*nuient,  believing  this  to  be  essential  to  a  proper  understanding  or  the 
subject. 

From  the  records  in  this  office  it  appears  that  the  question  of  the  improvement  of  the 
channel  of  this  river  was  agitated  many  years  since  by  the  people  of  Norwich  and 
others,  and  that  in  183G  Congress  appropriated  $10,000,  in  1837  $20,000,  and  in  1838 
$10,000 ;  all  of  which,  amounting  to  $40,000,  was  expended  chiefly  in  the  constmction 
of  wing-dams  or  jettees  at  various  points  on  either  bank  of  the  river  for  a  distance  of 
about  three  miles  below  the  city  of  Norwich.  These  dams,  their  object  and  effect,  will 
be  alluded  to  further  on.  In  1848  an  estimate  was  made  for  $10,000  for  continuing  the 
system  of  contemplated  improvement  by  constructing  jettees,  but  it  failed  to  become 
a  law.  No  further  action  was  t>aken  until  1866,  when  an  act  of  the  Thirty-ninth  Con- 
ffre^,  first  session,  approved  June  23,  1866,  appropriated  the  sum  of  $10,000  lor  the 
"improvement  of  Thames  River,  Connecticut.''  This  was  followed,  in  the  second  ses- 
sion of  the  same  Congress,  by  two  additional  appropriations,  each  for  $36,000.  The  first 
IB  embodied  in  Cbaptex  CXLIV,  en\UU<^d  "An  act  making  appropriations  for  the  TepaiT, 
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prefienration,  and  completion  of  certain  public  works  heretofore  commenced  under  the 
authority  of  law,  and  for  other  purposes,"  approved  March  2,  1867,  for  '*  improvement 
of  Thames  River,  Connecticut,"  for  $36,000.  Tne  second  is  embodied  in  Chapter  CLXVIII, 
entitled  **An  act  making  appropriations  and  to  supply  deficiencies  in  the  appropriations 
for  the  service  of  the  Government  for  the  fiscaJ  year  ending  June  30,  1867,  and  for 
other  purposes,"  also  approved  March  2,  1867,  and  '^  for  dredging  and  maintaining  the 
channel  of  the  river  Thames,  near  Norwich,  in  the  Stat-e  of  Connecticut,  to  complete 
the  work,  ^,000."  The  total  appropriated,  then,  since  1866,  is  $82,000,  and,  including 
the  former  appropriations  of  1836,  1837,  and  1836,  amount  in  all  to  the  sum  of  $122,000, 
which  has  been  expended  by  the  United  States  in  impro\dng  the  navigation  in  this 
river,  except  the  sum  of  $556  08,  which  was  all  that  was  available  at  the  close  of  the 
last  fiscal  year,  and  which  reverted  to  the  Treasury  of  the  United  States,  under  the  act 
approved  Jyly  12, 1870,  relating  to  unexpended  balances. 

It  appears  fh)m  the  report  of  General  Delafield,  the  then  Chief  Engineer  of  the 
Army,  to  the  Secretary  of  War,  dat-ed  February  14,  1666,  that  "  an  attempt  to  improve 
the  navigation  of  this  river  was  in  progress  previous  to  1829.  At  that  time  there 
existed  four  jettees,  projecting  from  the  shore  toward  the  channel  that  had  been  con- 
structed to  deepen  the  channel  over  existing  bars.  At  that  early  period  the  system 
then  adopted  had  not  succeeded,  and  some  of  the  piers  that  had  been  constructed  had 
been,  in  part,  removed,  and  at  the  same  time  it  was  proposed  to  construct  eleven  other 
and  additional  piers,  to  narrow  the  water-way,  with  the  hope  of  deepening  and  main- 
taining a  permanent  channel  of  14  feet  water,"  (at  high  water.) 

A  number  of  jettees  were  finally  built,  and  are  still  in  existence  and  in  fair  condition, 
and  some  dredging  was  done  on  the  **  Haycocks,"  a  shoal  shown  on  the  map,  the  work 
being  paid  for  from  the  appropriations  of  1836, 1837,  and  1838,  already  mentioned.  The 
results  obtained  were  for  a  time,  and  at  the  localities  worked  upon,  advantageous,  and 
the  opinion  prevailed  that  whenever  the  system  of  jettees  and  dredging  should  be  fully 
compiete<l,  that  the  channel  of  the  river  could  be  essentially  improved. 

The  jettees  now  possess  of  themselves  alone  a  certain  value,  since  they  furnish 
behind  them  secure  places  of  deposit  for  material  dredged  from  the  channel-way,  either 
by  diggers  or  by  the  scouring  power  due  to  the  increased  volume  and  velocity  of  which 
they  are  the  undoubted  aids.  In  the  latter  case  it  is  found  that  most  of  the  piers  have 
flats  below  them  that  have  been  formed  by  bddies  setting  in  around  the  piers,  carrying 
sand  and  other  particles  that  find  rest  in  still  water.  Most  of  these  fiats  are  bare 
at  low  water.  In  the  former  case  it  is  believed  that  none  of  the  material  which  has 
from  time  to  time  been  dredged  from  the  channel  and  deposited  below  these  piers  has 
ever  found  its  way  back  again.  So  far  as  they  go,  the  jettees  seem  to  have  answered 
the  purposes  for  which  they  were  built. 

Since  the  completion  of  these  piers,  work  has  been  confined  to  dredging  in  the 
channel.  Some  little  work  was  done  from  time  to  time  by  parties  in  Norwich,  but  it 
was  not  until  the  late  appropriations  of  1866  and  1667  became  available,  that  the  United 
States  again  took  the  matter  in  hand.  In  August,  1866,  Colonel  Houston,  of  the  Engineers, 
was  directed  to  have  a  survey  made  of  the  river  below  Norwich,  with  a  view  to  the 
contemplated  improvements.  I  was  designated  by  Colonel  Houston  for  this  work. 
The  map  showing  results  of  the  survey,  with  the  report  of  Colonel  Houston  on  the 
subject,  were  both  forwarded  to  the  Department  on  the  19th  of  November,  1866.  The 
original  of  the  map  is  on  file  in  this  office,  and  the  report  referred  to  is  printed  in  House 
Ex.  Doc.  No.  56,  part  2,  Thirty-ninth  Congress,  second  session,  pp.  197,  198.  Colonel 
Houston's  recommendations  as  to  the  tnode  of  improvement  of  the  river  were  approved 
by  the  Department  in  a  letter  of  April  11, 1867.  The  contract  made  by  him  with  Mr.  E. 
A.  Bill,  of  Norwich,  Connecticut,  requiring  a  channel  100  feet  wide,  with  14  feet  at  high 
water,  was  approved  on  the  27th  of  June,  and  dredging  commenced  in  July,  1867,  and 
was  carried  on  with  good  results  during  the  working  seasons  of  that  year,  and  of  1868, 
and  up  to  August,  1869,  when  the  appropriation  bein^  nearly  exhausted,  work  was  sus- 
pended, leaving  a  small  sum  available,  part  of  which  waa  expended  in  making  the 
survey,  of  which  this  is  the  report. 

The  main  shoals  on  the  river  that  have  given  trouble  are  five  in  number.  Their 
location  may  be  understood  by  reference  to  the  accompanying  map.  The  first  is  the 
"middle  ground, "in  front  of  the  new  wharf  of  the  Norwich  and  Worcester  Rail- 
road Company.  The  survey  of  1866,  made  before  this  wharf  was  built,  shows  a  small 
island  as  a  part  of  this  great  shoal,  which  formed  below  a  jettee  built  in  1837  or  there- 
al>onts.  Tlio  island  and  jettee  were  both  bnilt  into  the  new  wharf.  Their  line  of  low 
water  is  shown  on  the  map,  as  it  was  before  the  construction  of  the  new  wharf,  in 
heavy  red  lines.  It  is  the  generally  received  opinion  that  the  material  composing  this 
island  and  the  whole  "  middle  ground  "  is  foreign  to  the  Thames,  and  owes  its  presence 
therft  to  the  following  circuinst-ance,  an  account  of  which  I  quote  from  Colonel  Hous- 
ton's report  of  August  6,  1866.    He  says : 

**  It  seems  that  some  years  previous  to  the  construction  of  these  piers,  a  canal  was 
cut  across  a  bend  of  the  Shetucket  River,  about  four  miles  al>ove  Norwich,  intended  as 
a  water-power,  but  that,  by  some  accident,  the  water  was  allowed  topassunobfitmctM. 


iu  tiiu  livlirt  tliut  uiithiu);  uf  cuDBuquauL'o  liiw  cuiue  iuto 
tucket  HiuiHt  tkiit  time. 

Thp  nait  iiliiiiil  is  oppoaito  tlio  "  coal-yards."  There  hait  al 
dlaae  in  Rli»re  on  tli«  mut  oitlc,  but  th«  buuil  in  tbo  cliauiifl-n 
CouHi(1emlilt>  uf  IliiH  van  cut  off  oi)d  thv  cllaunul  Btraixlitolic 
direi'tiiin,  ti>  tliu  uniat  n^litif  of  imviKatiun.  &bHr[i  oliui 
olyi-'utiixuiblu  iti  tiiiH  rivur,  tiiiict*  aliuuMt  all  tho  vewH-lx  p 
faviirMl  with  u  fair  wiiiii.aro  tuwiil  lij  strauior  fmni  tlie 
Ij>u(1i>i]  ti>  tlw  lioad  of  ii&vlKsttiiin  ut  Norwich,  and  rt'tiim  in 
txT  uf  vuHHitln  »f  frum  1 1»  S.  S^ueh  loiiK  liuoa  of  voiNiflH  ii 
tiirtuiius  cbniiiii-l-way.  Hotav  cfauugo  bus  takuii  jiIkli^  lien 
tloiis  in  I'^ill,  tlia  I'lianiiKl  liaviiii;  nnimuctl  oud  filltrd  t'ci 
BiUiiU  iiuiuuut  (if  i)reilK>"K  *>"  ^  iit^xiWil  bvre. 

The  nest  hIhhiI  in  bi-tween  "  opiier  rolliiig-uiill  wharf,"  {| 
linoil  uf  "  bnnliuoU  Ki«t;"  and  haa  iJwayii  bcun  the  ehu^ebt 
Lan  tilliil  vuiiaidirnlily  siiico  leW. 

Thu  next  Hhuul  Htrctch  in  kiiuwn  u  the  "  HaycfK^ke,"  Gxt« 
l>«low  i>ior  L  t<i  whvro  tho  cIihuuvI  hoK»  the  wi»t  Bbi>rt>  1n-I«' 
in  lact  tliu  fan*  lionudarj-  uf  "  Truiliug  Cove  Klat«,"  i;!!!! 
extcut.    bulowtliiH  there  iMplentjrof  water,  and ulwuyith.iit  I 

Eirtufthurivi'rnhtiwnon  thu  south  Midof  thd  inuji,  about  Ibi 
raiti'n  and  Whiiit'ip  ri>intit,wIi<TDa8hnal  spot  boa  at  tiiiiiM 
ladeuveHfielHitiiinetiniesbave  toaclied.  TbiH,  bow«v«^r,  isuow 
of  wati^r  fur  any  ViiwelH  tbilt  ev»r  come  up  tbe  Thnnii'ii. 

This,  it  will  1h>  n-iiu'ubi>ruil,  wun  tbi'  Mate  uf  th«  chaauel  lat 
may  have  taken  )iluce  Hincv  then,  and  prohnbly  b.ive,  (tlxit 
tinte  thoy  liava  liad  no  eprinc  fruHbet,)  hu  that  thu  utap  diw 
uuw  actually  Is;  but  if  any  dmlgiug  is  dune  thia  seaMni,  it 
a  iiieniiH  (if  oolniiuriwin  with  the  Hurvry  that  may  be  tnadv  li 

Chalices  are  constantly  giiiiif;  on  iu  the  cliautiel,  owuijr, 
canncH,  but,  in  uiy  belief,  I'Uietly  to  the  preiieucc  of  the  '■  uiii 
valeuea  of  fh-shets  iu  thu  Sbeturkct  aud  Quiiineliau;r  (II 
Tbanieii)  In  early  spriiiK-  TheMi  fnailirts  uro  cniitinoal  priuciiK 
enterinictlHiTluuiHis,  the  awollen  w)iti:rs  carrying  immense  iii 
meet  tbt!  tlmt  olistacli'  at  the  "  midiUo  Rround."  Coluuel  llo 
lepurt  uf  AugUMt  IJ,  It^,  alrea<ly  iiuule J,  when  be  bhvb  : 

''  The  only  caiue  now  at  wiirk  to  ii(jure  the  chaiinvl  is  the 
tho  briineliHe  of  thu  riviT  pile*  ni>  below  their  jmivtinn,  a 
whivli  n^ui'hes  ti>  the  lHitt(>ui.  When  this  iuuhh  of  ii^e  nit 
Diuvc  the  liKiBf  inatra-ial  at  the  bottom,  cntting  out  new  cl 
old.  Within  tlie  laat  few  yearv  drwlging  baa  beca  resortml  to 

It  way  be  siifrK'^li'd  tflat  in  t^me  thin  "  aiivhor-ice"  would  i 
die  KTiinnd.''    Whether  it  wuuld  or  nut  I  am  not  tireitared  hi 
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Aside  from  the  probabilities  of  preventing  in  this  way  the  increment  of  shoals  below, 
the  removal  of  this  shoal  will  be  of  great  fKlvantage  to  the  city  of  Norwich,  in  afford- 
ing more  anchorage  and  harbor-room  for  general  purposes,  now  much  needed.  It  will 
also  be  of  very  direct  advantage  to  the  Norwich  and  Worcester  Railroad  Company,  in 
impro\ing  the  river  approach  to  and  frontage  of  their  new  wharf,  and  for  this  reason  I 
believe  that,  in  faimejas,  that  corporation  should  share  the  expense  equally,  or,  at  any 
rate,  in  same  proportion  with  tne  General  Government.  So  long  as  the  *^  middle 
ground"  remains,  they  will  never  bo  able  to  keep  a  channel-way  open  in  front  of  their 
wharf.  In  1869,  on  the  completion  of  this  structure,  the  raihx>ad  company  had  a  cut 
dug  immediately  in  front  of  it,  125  feet  wide,  and  14  feet  deep  at  high  water.  This 
left  a  shoal,  havmg  barely  2  feet  water  on  it  at  low  water,  between  the  main  channel 
and  the  wharf-cut. 

The  line  of  the  cut  is  shown  on  the  map  in  a  heavy  blve-dotted  line.  In  the  spring 
of  1870  there  was  a  heaw  freshet  in  the  Shetucket,  and  the  result  was  that  when  the 
current  struck  the  "  middle  ^ound,'*  an,  eddy  was  formed  that  set  in  against  the  face 
of  this  wharf,  and  carried  with  it  sufficient  sand  and  gravel  to  produce  the  resultant 
tilling  shown  by  the  soundings  on  the  map,  which,  'supposing  the  cut  to  have  been 
thoroughly  made  in  1869,  to  the  width  and  depth  given  above,  (as  I  believe  it  was,) 
would  amount  to  14,120  cubic  yards  of  filling,  between  that  time  and  June,  1870. 

I  would  therefore  respectfiilly  recommend  a«  follows :  That  whenever  sufficient  frinds 
are  available,  the  "  middle  ground''  be  removed  to  14  feet  at  high  water,  thus  cor- 
resi>onding  with  the  desired  depth  of  the  main  channel,  provided  the  railroad  and 
8ti*aml3oat  companies  and  those  directly  interested  in  the  whart'  property  benefited  by 
the  improvement  contribute  their  proper  share.  If,  however,  the  next  appropriation 
made  by  the  United  States  be  sraall,  I  would  recommend  it  to  be  expt^udeti  in  giving 
immediate  relief  to  navigation,  by  dredging  at  the  points  ueedinpj  the  earliest  atten- 
tion, viz,  at  the  "  coal-yards ;"  on  the  8tret<'-h  between  the  "  ujiper  lolling-mill 
wharP  and  the  neighborhood  of  "  Bushnell's Reef ;"  and  on  the  "Haycocks,"  leav- 
ing the  work  on  the  **  middle  ground'^  until  more  money  is  available,  for,  unless 
its  entire  removal  is  undertaken,  no  work  there  is  necessary,  there  being  plenty  of 
water  in  the  main  channel'to  the  we^st  of  it.  All  these  cuts  are  indicated  on  the  map 
in  parallel,  heavy  red  lines,*  showing  a  channel  100  feet  wide,  except  at  the  *•  coal- 
yanls,"  where  the  additional  width  of  100  feet  is  shown  by  a  heaj'y,  dotted  red  line. 
While  at  this  point  a  channel  of  100  feet  width  will  perhaps  answer,  a  200-foot 
cut,  as  "is  shown  on  the  map,  would  bo  better*  This  was  done  heretofore  by  Colonel 
Houston's  direction.  It  seems  probable  that  the  increment  here  is  due  to  the  material 
displaced  from  the  "  middle  ground"  immediately  above.  In  the  estimates  following,  I 
have  considered  both  a  100-foot  and  a  200-foot  cut  at  this  locality. 

Entimate  A, — For  excavation  in  the  Thames  River,  Connecticut,  to  obtain  the  follow- 
ing results : 

Ist.  The  removal  of  the  *'  middle  ground,"  to  obtain  a  depth  of  14  feet  at 
mean  high  water,  from  the  front  of  the  wharf  of  the  Norwich  and  Wor- 
cester Railroad  Company  to  the  main  channel  over  the  entire  area — 
44,614  cubic  yu^,  at  35  cents  per  cubic  yard $15,614  90 

2d.  To  obtain  a  channel,  connecting  the  deep-water  channel  west  of  the 
"  middle  ground  "  with  that  below  the  "  coal-yards,"  100  feet  wide  at  some 
points,  and  200  feet  wide  at  others,  as  shown  on  the  map,  with  14  feet  at 
mean  high  water — 12,128  cubic  yards,  at  35  cents  per  cubic  yard 4, 244  80 

3d.  To  obtain  a  channel  from  the  upper  rolling-mill  to  and  beyond 
Bushneirs  Reef,  100  feet  wide  and  14  feet  deep  at  mean  high  water,  as 
shown  in  the  map — 12,685  cubic  yards,  at  35  cents  per  cubic  yard 4,  439  75 

4th.  To  obtain  a  channel  from  Pier  K,  over  the  Haycocks,  100  feet  wide 
and  14  feet  deep  at  mean  high  water,  as  shown  on  the  map — 9,334  cubic 
yards,  at  35  cents  per  cubic  yard 3, 266  90 

27,566  35 
Add  for  contingencies,  engineering,  superintendence,  together  with  removal 
of  sunken  trees,  sometimes  found  in  the  channel  and  not  detected  in  the 
surveys,  say  20  per  centum 5,513  27 

Total 33,079  62 


Estimate  B, — For  excavation  in  the  Thames  River,  Connecticut,  to  obtain  the  follow- 
ing results : 

let.  To  obtain  a  channel,  connecting  the  deep-water  channel  west  of  the 
"  middle  ground"  with  that  below  the  "  coal-yards,"  100  feet  wvd^  «ct  ^««v^ 
l>oints,  and  200  feet  wide  at  others,   as  shown  on  Wi^  ixi«c^^  \xVOa.  W 
feet  at  mean  high  water— 12,128  cubic  yards,  at  ^  cents  ^«  tw\A<i^'«x^--  \\^'^V  '^ 

48  E 
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2d.  To  obtuiu  a  chanuel  from  the  upper  roUiDg-mill  to  and  beyond 
Bushuell's  Beef,  100  feet  wide  and  14  leet  deep  at  mean  high  water,  as 
ttbown  on  the  map— 12,6^5  cubic  yards,  at  35  cents  per  cubic  yard ^,  439  75 

3d.  To  obtain  a  channel  from  Pier  K,  over  the  Haycocks,  100  feet  wide  and 
14  feet  decx>  at  mean  liigh  water,  as  shown  on  the  map— 9,334  cable  yards, 
at  :i5  cents  per  cubic  yard 3,266  90 

Add  for  contingencies,  engineering,  sujierintendence,  together  with  removal 
of  sunken  trees,  sometimes  found  in  the  channel  and  not  detected  in  the 
surveys,  say  20  per  centum 2, 390  29 

Total 14,341  74 


Estimate  C. — For  excavation  in  the  Thames  River,  Connectitut,  to  obtain  the  follow- 

results : 

1st.  To  obtain  a  channel,  connecting  the  deep-water  channel  west  of  the 
middle  ground  ^vith  that  below  the  coal  yaras,  100  feet  wide,  with  14  feet 
water  at  mean  high  tvater,  as  shown  on  the  map  between  the  the  two  full 
red  parallel  lines — 2,oSl  cubic  yards,  at  35  cents  per  cubic  yard ^903  :ir» 

2d.  To  obtain  a  channel  from  the  Upper  Rolling  Mill  to  and  beyond  Bosh- 
neU'H  Reef,  100  feet  wide  and  14  feet  deep  at  mean  high  water,  as  shown 
on  the  map — lijiJ^i^S  cubic  yards,  at  35  cent«  per  cubic  yanl 4, 439  7.'> 

3d.  To  obtain  a  chanuel  from  Pier  K,  over  the  Haycocks,  100  feet  wide  and 
14  feet  deep  at  mean  high  water,  as  shown  on  the  map— 9,334  cubic  yards, 
at  W'^  cents  per  cubic  yard 3,266  90 

8, 610  00 
Add  for  contingencies,  «Stc.,  as  before,  say  20  per  cvntum 1,722  00 

Total 10,3;S  00 


Tin-  contract  price,  under  the  contract  made  in  1867,  for  work  on  the  Thames,  and 
afterward  continued  at  the  same  rate,  by  special  authority  of  the  Engineer  Depart- 
ment, until  the  close  of  the  work  in  August,  1869,  was  at  the  rate  of  45  cents  per 
cubic  yard.  It  is  thought,  judging  fronf  similar  work  i-n  this  district,  that  at  this  time 
the  same  work  could  1^  done  tor  35  cents  per  yard,  and  perhaps  even  less ;  but  sn|)- 
posing  it  could  not  be  done  for  less  than  the  onginal  rate  of  45  ceut-s,  then  the  forego- 
1  ng  estimates  for  the  same  amount  of  work  will  stand  as  follows : 

Estimate  marked  A : 

78,761  cubic  yards,  at  45  cents  per  cubic  yard $35,442  4'^ 

Add  20  per  centum,  as  before .' 7, 088  41) 

Total 42,530  94 

Estimate  marked  B : 

34,147  cu)»ic  3'anls,  at  45  c^uts  per  cubic  yard $15,366  15 

Add  20  per  centum,  as  before 3,073  2^i 

Total 18,439  3^ 

Estimate  marked  C : 
24, 600  cubic  yards,  at  45* cents  i)er  cubic  yard $11,  070  00 

Add  20  per  centum,  as  before ." 2,214  00 

-ft 

^  Total 13,284  00 


The  place  in  which  to  deposit  excavated  material  demands  careful  consideration. 

First.  As  regards  the  middle  ground^*,  the  new  wharf  of  the  Norwich  and  Worcester 
Railroad  Company  wjis  filled  in  ]mrtly  froni  material  excavated  from  tho  trench  or 
cut  nuule  in  front  of  their  wharf,  and  i)artly  from  stone,  earth,  &c.,  broujs:ht  np  by 
cars  from  along  the  line  of  adjacent  railroad.  There  is  still  considerable  filling  ueedecl 
to  complete  and  properly  grade  the  wharf,  which  could  not  be  more  conveniently 
sup])lied  than  from  ttiis  shoal  immediatelv  in  its  front.  Should  there  be  more  than  is 
needed,  it  can  hi*  safely  deposited  anywliere  to  the  east  and  south  of  the  Pier  B, 
where  much  material  from  the  neighborhood  has  already  been  placed.  If  this  latter 
wer<»  done,  it  is  \\udeT>^looOL  U\ft  ttiUvoad  company  would  make  efforts  to  wharf  it  in 
and  thus  secure  it. 

The  material  taketi  o\\\  \w  irowX  oi  X\i<i  ^Q«i^-  i«c^^  <ssfl^  ^;\s^\)i^  ^<6\K9«iXft^^^^i^i^Ai^ 
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Above  indicated,  or,  if  there  be  not  room  enough,  can  be  placed  either  on  Kinney*8  Flats, 
within  the  line  of  Pier  D,  or  taken  down  the  river  below  either  the  Upper  Rolling  Mill 
wharf,  the  Lower  Rolling  Blill  wharf,  (Pier  G,)  or  below  the  Sand  Pier,  (so  called,) 
Pier  H.  At  any  of  theee  uxsations,  too,  can  the  material  excavated  between  the  Upper 
Rolling  Mill  and  Perch  Rock  be  placed  with  security. 

The  excavations  from  the  Haycocks  can  be  placed  on  the  Trading  Cove  Flats,  there 
being  an  inshore  channel  safficient  for  scows  following  the  west  shore  northward  from 
the  neighborhood  of  Cooper*s  Point. 

From  time  to  time  damps  have  been  made  in  all  these  localities,  and  it  is  believed    ' 
none  of  the  material  has  moved  back  into  the  channel.    Further  observation  may  in- 
dicate other  and  perhaps  iHJtter  places  of  deposit,  perhaps  below  piers  N  and  M,  though 
at  these  two  places  there  are*oyster  fields  or  beds,  which,  unless  it  is  absolutely  neces- 
sarv,  ought  not  to  be  interfered  with. 

l^urther  examination  may  show  that  the  line  of  cutting  may,  with  benefit,  vary  from 
the  direction  I  have  laid  down  on  the  map.  As,  for  instance,  it  has  been  suggested 
that  the  channel  be  straightened  from  the  head  of  Pier  G  to  Bushnell's  Reef,  and  that 
that  across  the  Haj'cocks  should  be  i>erfectly  straight  from  the  head  of  pier  K  to  the 
point  on  the  west  shore  where  the  channel  takes  the  next  natural  bend.  These  schemes 
may  be  of  doubtful  utility.  If,  however,  the  middle  ground  is  to  be  removed  I  would 
recommend  that  no  deviation  be  made  from  the  present  line  of  dee|r>est  water  until 
time  shall  have  shown  what  effect  this  alteration  in  the  upper  bed  ot  the  stream  will 
have. 

The  mode  of  survey  adopted  was  as  follows :  The  heads  of  piers,  the  shore-line,  the 
wharves,  and  prominent  points  had  been  carefully  located  in  the  transit  survey  of 
1^66,  and  remamiug  substantially  the  same,  were  used  as  the  main  objective  points  of 
this  survey.  Any  subsequent  changes  in  the  shore-line  since  then  were  noted.  I  pro- 
cured a  quantity'of  tine  white  cod-line,  which  neither  stretches  nor  shrinks  materially, 
and  marked  it  with  white  tags  everj-  10  feet,  the  fifties  and  hundreds  being  marked, 
respectively,  ^ith  red  and  blue  tags  to  facilitate  counting.  Ranges  of  stakes  (rough 
spruce  scantling)  were  then  driven  in  shoal  places  convenient  distances  apart,  on 
known  lines  referred  to  known  point*,  generally  parallel  to  the  direction  of  the  channel 
Parallel  to  this  line,  another  range  of  stakes,  equally  distant  apart,  were  also  placed. 
The  graduated  line  was  then  stretched  across  the  channel  from  stake  to  stake,  and 
soundings  taken  from  a  small  boat  opposite  each  tag,  thus  giving  series  of  sound- 
ings, 10  feet  apart,  at  right-angles  to  the  general  direction  of  the  chaunel,  the  lines 
being  sufficiently  near  each  other  to  enable  intelligible  contouis  to  be  drawn.  The 
soundings,  as  plotted  on  the  map,  are  generally  20  feet  apart,  except  on  the  middle 
around  and  in  occasional  places,  where  it-  being  desirable  to  show  the  bottom  more  in 
detail,  they  are  given  10  feet  apart.  The  time  of  tide  was  noted,  for  each  sounding, 
and  these  reduced  to  the  plane  of  mean  low  water  through  the  medium  of  tide-gauges 
established  at  intervals  on  the  river,  and  all  referred  to  the  bench-mark  of  the  survey 
of  1866.  This  l>ench-mark  (mean  low  water)  is  a  cut  on  a  pile  in  the  comer  of  the 
wharf  west  of  the  railroad  bridge  across  the  Shetucket  river,  and  it«  position  is  indi- 
cated on  the  map  by  a  red  star  within  a  circle,  thus  ©.  This  point  should  be  referred 
to  the  city  grade  level  or  the  water  table  of  some  permanent  structure.  I  intended  to 
have  done  so,  but  by  some  means  it  was  forgotten. 

The  level  of  mean  low  water,  to  which  these  soundings  are  reduceil,  was  determined 
in  1866  from  a  register  of  the  titles  kept  during  thirty-three  days,  the  average  high  tide 
reconled  being  3.124  feet  above  ;  the  lowest  tide,  U.^b4  feet  beloiv  ;  and  the  highest  tide 
3.77  feet  above  the  determined  plane  of  mean  low  w  ater.  This  plane  was  fixed  by  a 
comparison  of  the  average  of  tne  recorded  high  waters  and  low  waters  above  and 
below  the  assumed  plane,  which  resulted  in  a  minus  correction  of  .124  feet  below  that 
plane.    The  bench-mark  so  obtained  was  cut  into  the  pile  already  described. 

This  mo<le  of  locating  soundings  by  means  of  a  graduated  line  is  a  very  excellent 
one  when  the  lines  to  be  run  are  not  too  long  and  the  cuiTent  not  too  swift.  I  found, 
by  attaching  cork  lloats,  such  as  are  used  on  fishing  nets,  say  every  50  to  100  feet, 
there  was  no  difficulty  in  maintaining  the  line  in  a  straight  direction,  even  in  swifc 
running  water.  When  the  starting  points  are  properly  located  this  system  gives 
excellent  results.  The  character  of  the  bottom  has  much  to  do  with  its  execution, 
since,  unless  the  bottom  be  such  as  to  a<lmit  stakes  being  driven,  (unless  the  river  is 
very  narrow,)  it  cannot  be  done.  The  bottom  of  the  Thames,  however,  being  compose<l 
chiefly  of  sand,  with  some  mud  and  gravel,  ("easy  digging,")  little  trouble  is  experi- 
enced. The  location  of  soundings  with  two  instiniiments  is,  in  some  respect,  a  better 
method,  but,  as  1  had  no  transit  observers  with  me  in  this  work,  it  could  not  be  done 
in  this  manner.  I  was  assisted,  however,  in  the  survey  by  Mr.  Joseph  H.  Level,  of 
Norwich,  Connecticut,  who,  since  the  work  was  begun  in  1-^67,  has  been  employed  as 
inspector  of  dredging.  His  intelligence  and  knowledge  of  the  river  have  rendered  his 
services  at  all  times  of  much  value. 

The  commercial  iui]>ortance  of  this  river  is  mcreaAvw^  -^^wtV^.    \\»\^  ^<s.  ^"^^^i. 
catJet  for  the  productions  of  an  immense  inauufactwimg  OL\^u\c\.,V«k.\i^  XJaft  'aa.V\i^'8\^s^«^ 
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for  the  foreign  importations  and  coastwise  trade,  both  of  which  are  extennve  and 
extending.  The  nearest  port  of  entry  is  New  London,  in  the  third  oollection  district 
of  Connecticut,  where  the  amount  of  revenue  collected  for  the  year  endi^  June  30» 
1866,  was  $^,662  97,  and  for  the  ^ear  ending  June  30, 1870,  was  $60,410  07,  showing 
an  increase  of  $33,747  70,  which  is  undoubtedly  owing,  in  a  great  meamire,  to  the 
increased  facilities  to  navigation  already  afforded  in  the  work  done  since  1806  by  the 
United  States. 

Norwich  itself  in  an  active,  enterprising  city,  largely  engaged  in  manulactnzes,  and 
rapidly  increasing  in  wealth,  size,  and  importance.  Money  spent  by  the  United  States 
in  aid  of  the  commercial  interests  and  industrial  pursuits  of  so  thrifty  a  region  must 
ultimately  redound  to  the  benefit  of  the  country  at  large. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  A.  JUDSON, 


Bvt.  Moj.  Gen.  G.  K.  Warrex, 

Major  of  Engineers^  United  StatvM  Army, 


Assistant  Engineer  in  charge  of  Survey. 


T8. 

IMPROVEMENT  OF  THE  CONNECTICUT  BIVEB. 

The  condition  of  this  improvement  up  to  September  30, 1870,  is  given 
in  my  annual  report  of  last  year.  (See  Report  of  Chief  of  Engineers 
in  Annual  Document,  pp.  446,  447,  448.) 

The  act  appropriating  $40,000,  under  which  work  was  then  being 
•conducted,  approved  Jidy  11, 1870,  did  not  specify  any  particular  points 
at  which  the  money  should  be  expended,  but  there  was  an  understand- 
ing among  members  of  Congress  that  but  $20,000  of  this  amount  was  to 
be  expended  below  Hartford.  The  appropriation  act  for  rivers  and 
harbors,  approved  March  3, 1871,  made  a  distinction  between  these  two 
sections  of  the  river,  and  appropriated  $35,000  for  continuing  the  im- 
TOOvement  below  Hartford,  with  a  separate  sum  for  the  river  above 
Hartford  and  below  Holyoke. 

Advertisements  were  duly  made,  in  1870,  for  proposals  to  do  the  work 
under  the  first  $20,000,  as  reported  in  my  last  annual  report.  The  dredg- 
ing was  awarded  to  the  Albany  Dredging  Company,  and  the  piling  at 
Hartford  Bar  to  Mr.  Emory  K.  Seward,  of  Albany.  The  Albany  Dr^g- 
ing  Company  executed  their  work  within  the  fiscal  year,  and  the  work 
performed  by  them  was  as  follows : 

Excavating  and  removing  from  bar  above  Mouse  Island  35,077  cubic 
yanls ;  excavating  and  removing  from  Pistol  Point  Bar  16.418  cubic 
yards;  excavating  and  removing  from  Pratt's  Ferry  12,046  cubic  yards; 
making  a  total  of  63,541  cubic  yards,  at  18J  cents  a  yard,  $11,955  08. 

Maps  accompanying  this  report  will  show  the  places  where  this 
dredging  has  been  done.* 

Mr.  Seward  failed  to  execute  his  contract  for  the  piling  at  Hartford 
Bar,  and  it  was  advertised  for  again,  as  will  be  seen  in  the  abstract  of 
proposals  given  further  on,  but  no  offer  was  made  for  doing  this  work 
as  low  as  that  agreed  upon  with  Mr.  Seward,  and  upon  his  signifying 
his  willingness  to  go  on  with  the  work  if  the  time  of  his  contract  was 
extended,  the  time  was  extended  and  the  work  is  at  this  date  in  progress. 

The  money  from  the  appropriation  of  $40,000,  approved  July  11, 1870, 
is  still  on  hand  to  pay  for  this  work. 

The  matter  of  the  $20,000,  in  the  act  approved  July  11, 1870,  under- 
stood by  the  members  of  Congress  to  be  intended  for  the  Conneetieut 


•  These,  if  not  received  from  Qi«ii««\  YAW^Vw.  \vBi^\Q  torwvt^^VCa.  \3a»&m;^cirti  wiU 
be  sent  afterwanl. 
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Kiver  above  Hartford,  and  by  some  of  tbem  to  be  for  the  river  in  the 
State  of  Massachusetts,  remained  undetermined  until  the  16th  of  Decem- 
ber, 1870,  when  it  was  decided  that  it  might  be  expended  in  improving 
the  Connecticut  Biver  above  Hartford,  beginning  at  that  place  and 
working  upward.  A  survey  was  at  once  begun  to  determine  a  suitable 
plan  of  improvement. 
"^The  report  and  maps  made  under  my  direction  by  Greneral  Ellis,  civil 
engineer,  were  completed  and  submitted  to  the  engineer  headquarters 
on. the  15th  of  March,  1871.  This  report  from  me  and  that  of  General 
Ellis,  dated  March  4, 1871,  are  annexed  to  this  report.  The  plan  of 
improvement  was  to  construct  wing-dams  at  five  places  between  Hart- 
ford and  the  Enfield  Bapids. 

Further  information  concerning  these  can  be  got  from  those  reports, 
and  from  the  copy  of  the  advertisement  which  follows. 

On  the  29th  of  April,  I  issued  advertisements  for  proposals  under  the 
last  appropriation  of  $35,000  for  improvements  below  Hartford,  and  for 
that  under  the  $20,000  of  the  first  appropriation  to  be  appli^  above 
Hartford.  I  have  reserved  advertising  for  proposals  under  the  appro- 
])riation  of  $20,000  for  improving  the  river  above  Hartford  and  below 
Holyoke  until  the  survey  now  being  made  at  the  Enfield  Kapids  is  com- 
pleted. 
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From  the  foregoing  proposals  the  contract  was  awarded  to  Morris  F. 
Brainard,  of  Albany,  New  York,  (Albany  Dredging  Company,)  for  the 
dredging  below  Hartford,  and  to  W.  D.  Darsley,  of  Boston,  Massacha- 
setts,  the  contract  for  removing  Chester  Bock.  The  contract  for  building 
the  wing-dams  above  Hartford  was  awfirded  to  C.  McClellan  &  Son, 
Springfield,  Massachusetts. 

They  are  at  this  time  all  at  work  upon  their  several  contracts. 
McClellan  &  Son  are  now  engaged  on  the  bar  just  below  the  mouth -of 
the  Scantic  Biver,  where  some  interesting  questions  have  arisen  in  regard 
to  the  ferry  rights  at  East  Windsor. 

Mr.  Brainard  has  aheadv  removed  material  under  the  last  contract  as 
follows : 

At  Hartford  Bar,  28,125  cubic  yards;  at  Clay  Banks,  3,393  cubic 
yards;  at  Pratt's  Ferry  Bar,  5,1)07  cubic  yards;  at  Old  Pier  ^o.  1, 
3,049  cubic  jards. 

The  amount  originally  estimated,  made  by  General  Ellis,  for  improving 
the  Connecticut  Biver  below  Hartford,  exclusive  of  the  bar  at  the 
mouth,  (see  document  accompanying  President's  annual  message  for 
18G8,)  was  $53,310,  which  has  now  been  all  ai)propriated,  and  much  of 
the  benefit,  if  not  all,  expected  from  it,  will  have  been  realized  when  this 
amount  has  been  expended.  It  is  probable  that  considerable  dreilging 
on  the  bars  will  have  to  be  continued  annually,  and  an  appropriation  of 
$20,000  for  the  next  fiscal  year  is  recommended  for  the  river  below 
Hartford.  The  improvement  of  the  bar  at  the  mouth  of  the  river  is,  in 
my  opinion,  a  work  of  magnitude,  and  I  regard  a  thorough  survey  of  it  as 
a  necessary  preliminary  to  fixing  u[)on  a  plan.  For  this  1  would  ask  an 
appropriation  of  83,000. 

The  Connecticut  Biver  below  Hartford  is  in  the  Middletown,  Connec- 
ticut, district,  and  this  place  is  a  port  of  entry. 

The  revenue  collected  tjiere  during  the  fiscal  year  ending  June 
30, 1871,  was  813,664  79. 


connecticut  river. 

Engineer  Office,  United  States  Army, 

Neicporty  Rhode  Island,  March  15, 1871. 

Generax  :  I  have  the  honor  to  submit  the  following  report  and  plan 
of  operations  for  the  improvement  of  the  Connecticut  River  above  Hart- 
ford: 

As  you  are  aware,  there  was  in  section  2  of  the  act  making  appropri- 
ations for  the  improvement  of  rivers  and  harbors,  approved  July  11, 
1870,  the  item  "  For  improvement  of  the  Connecticut  River,  $40,000." 

Shortly  after  the  passage  of  this  act  you  were  informed  orally,  and 
on  the  17th  of  August  in  writing,  by  the  Hon.  Philetus  Sawyer,  as  fol- 
lows :  that  ^'  The  agreement  of  the  members  of  the  States  that  were 
interested  was  that  $20,000  should  be  expended  in  the  State  of  Massa- 
chusetts, and  the  balance  in  the  State  of  Connecticut  I  am  pledged  to 
the  above  agreement,  and  hope  it  will  be  carried  out  as  the  Committ-ee 
on  Commerce  understood  it." 

The  previous  survey  of  the  Connecticut  River,  and  plan  of  improve- 
ment submitted  to  Congress,  made  by  Colonel  Houston  in  1868,  was 
confined  to  the  part  of  the  river  below  Hartford,  and  as  no  plan  had 
been  made  for  imptovemfeiit  «Sao\^  l^«s\Jtat^^\vc$t  vw  tJaa  State  of  Mas- 
flacliasetts,  we  were  com\)e\\^^  to  ^m\si«vi<ifc^w!^\\iXkv<^  ^ftaaw^LS^V^sssv^ 
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below  Hartford,  limiting  our  plau  for  the  year  to  au  expenditure  of 
$20,000. 

A  little  investigation  showed  that  the  idea  of  improvement  which 
would  jump  the  space  between  Hartford  and  the  boundary  of  Massa- 
chusetts and  begin  work  in  this  State  must  have  arisen  from  some  mis- 
ap])rehension. 

The  navigation,  as  it  is  between  Hartford  and  the  Massachusetts 
boundary,  is  so  bad  that  any  improvement  above,  while  this  part 
remains  the  same,  would  be  nearly  useless.  I  therefore  addressed  a 
letter  to  the  Hon.  S.  W.  Kellogg,  member  of  Congress  from  Connecticut, 
recjuesting  him  to  confer  with  the  other  members  of  Congress  inter- 
ested in  the  improvement,  and  inform  you  whether  the  understanding 
was  not  that  the  improvement  should  be  made  by  expending  half  the 
appropriation  of  840,000  above  Hartford,  and  half  below. 

On  the  19th  of  December,  1870, 1  received  a  communication  from  you, 
dated  December  16,  stating  that  the  former  restrictions  upon  the 
appropriation  were  withdrawn,  and  that  I  was  "  authorized  to  expend 
it,  or  as  much  of  it  as  you  ( I )  deem  necessary,  above  Hartford." 

Accordingly,  on  the  20th  of  December,  I  gave  orders  to  General 
Theodore  G.  Ellis,  civil  engineer,  (my  assistant  in  charge  of  the  improve- 
ment of  the  Connecticut  Eiver,)  to  make  a  report  on  the  navigability  of 
the  Connecticut  Eiver  as  f^r  up  as  the  north  boundary  of  Massachusetts, 
and  survev  such  parts  above  Hartford  as  it  was  best  to  improve  with 
the  $20,000. 

This  work  was  prosecuted  under  General  Ellis  during  the  severe 
winter  weather  of  January  and  February  last.  His  report,  dated  March 
4,  is  submitted  herewith,  accom])anied  by  four  detail  maps  of  parts  of 
the  river  between  Hartford  and  Windsor  Locks,  and  a  general  map  of 
the  river  from  Hartford,  Counecticut,  to  North  Hadley,  Massachusetts. 

The  obstructions  between  Hartford  and  Windsor  Locks  are  sand-bars 
of  the  kind  belonging  to  non-tidal  rivers,  (viz,  where  the  current  is 
always  down  stream,)  and,  in  this  respect,  differ  from  those  below  Hart- 
ford, where  there  is  generally  a  flood  tide  and  up-stream  current  twice 
a  dav. 

General  Ellis's  plan  of  improvement  contemplates  the  use  of  wing- 
dams  of  stone,  to  be  2^  feet  above  low  water,  3  fe€t  wide  on  top,  with 
slopes  of  45^  on  each  side. 

They  are  to  be  located  as  follows ; 

At  Higley's  Point,  600  cubic  yards  of  stone,  at  $3 $1, 800 

At  Barber's  Landing,  900  cubic  yards  of  stone,  at  $3 2, 700 

At  Tunxis  River,  700  cubic  yards  of  stone,  at  $3 2, 100 

At  Strong's  Island,  560  cubic  yards  of  stone,  at  $3 1, 680 

At  Scantic  River,  2,880  cubic  yards  of  stone,  at  $3 8, 640 

Total 16,920 

He  estimates  that  $80  will  be  required  to  remove  stumps, 

and  about  $3,000  for  the  survey  made 3, 080 

20,000 


I  approve  the  plan  proposed  by  General  Ellis,  using  brush  to  mix  with 
the  stone,  to  act  as  a  bond  and  prevent  the  stone  from  being  washed 
away  or  sinking  too  readily  into  the  sand,  if  it  is  required. 

The  thorough  improvement  of  the  river  betw©6iv^w:\»toT^wA'^\sAr 
sor  Locks  will  probably  require,  in  addition  to  t\i^  ^'iS^^W^^  ^Kl  >5aa5^>aa«^ 
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been  appropriated  for  the  ensuing  liscjil  year,  in  order  to  extend  the 
dams,  repair  and  strengthen  them. 

The  object  of  the  wing-dams  is  to  concentrate  the  volume  of  water  in 
low  stages  and  to  provide  secure  places,  behind  which  the  material 
moved  along  at  high  water  can  find  safe  and  permanent  lodgment. 

In  my  opinion,  no  attempt  should  be  made  to  improve  the  river  above 
Windsor  Locks  (or  Enfield  Rapids)  until  good  na\igation  is  secured  up 
to  that  place.  The  improvement  of  the  passage  of  the  Enfield  Bapids 
will  then  be  worthy  of  consideration. 

General  Ellis  discusses  the  subject  in  consequence  of  my  having 
referred  to  him  the  letter  of  Mr.  Charles  Buell,  of  Springfield,  referred 
by  you  to  me  last  month. 

General  Ellis  thinks  the  dam  and  necessarv  locks  would  cost  not  less 
than  8850,000. 

In  connection  with  this  method  of  improvement,  we  must  also  con- 
sider the  propiiety  of  increasing  the  capacity  of  the  Windsor  Locks 
Canal,  (which  is  about  5  miles  long,)  and  it  may  be  cheaper  for  the 
United  States  to  do  this,  and  extinguish  the  title  of  the  existing  canal 
and  water-power  company,  than  build  a  dam  and  locks  for  the  sake  of 
obtaining  free  navigation.    • 

From  the  foregoing  it  is  evident  that  the  question  of  making  free 
navigation  around  the  Enfield  Rapids  cannot  be  contemplated  by  Con- 
gress in  the  small  appropriation  it  has  made,  and  I  do  not  even  feel 
justified  in  recommending  the  expenditure  required  to  thoroughly  investi- 
gate the  ditterent  plans  that  might  be  proposed  for  improving  the  navi- 
gation at  these  rapids  until  Congress  shall  take  some  action  in  regard 
to  it. 

Above  the  Enfield  Rapids,  good  navigation  exists  up  to  Springfield, 
a  distance  of  eight  miles.  By  slight  improvement  and  the  putting  of 
draws  in  the  bridges,  good  na^igation  could  be  had  to  Holyoke,  ten 
miles  further. 

Holyoke  is  at  present  the  head  of  navigation.  Here  another  serious 
rapid  has  to  be  passed,  and  a  thorough  improvement  for  navigation 
would  cost  several  hundred  thousand  dollars. 

At  Miller's  Falls,  about  thirty-two  miles  above  Holyoke,  is  another 
obstruction,  around  "which  there  was  formerly  a  canal,  which  has  ceased 
to  be  used  since  the  railroad  was  built.  Formerly,  light-draught  boat*, 
at  certain  stages  of  the  river,  passed  up  it  entirely  through  Massachusetts. 

The  distance  from  Hartford  to  Windsor  Locks  is  about  eleven  milea 
I  propose  to  build  the  wing-dams  by  contract,  and  if  the  plans  submitted 
meet  with  your  approval,  will  advertise  for  proposals  at  onoe. 
Yours,  respectfully, 

G.  K.  WARREN, 
Major  of  EngineerSj  cf'c.  Brevet  Major  OeneraL 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers  United  States  Army. 


T  9. 


IMPROVEMENT    OF   CONNECTICUT    RIVER    ABOVE    HARTFORD    AND 

BELOW  HOLYOKE. 

The  act  of  CongTesia  av\>Yo\^OL^Vwe^*i^\^"(\^^^'^\«^'tY^^^ 
of  $20,000.    Under  tY\^  a\>^Tovv\^x\^^  ^^  %^s^^v*^  "iwt:  \\ss!^^WkNncsi%^:^^ 
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necticut  River,  approved  July  11, 1870,  there  was  $20,000  set  aside  for 
improvement  between  Hartford  and  Holyoke,  a  description  of  the  appli- 
cation of  which  has  already  been  given  under  the  heading,  "  Improve- 
ment of  Connecticut  Eiver."  I  would  refer  also  to  the  report  accompa- 
nying it  of  myself  and  General  Ellis  for  the  general  features  of  the 
Connecticut  River  in  the  part  for  which  this  special  appropriation  is 
Inade.  Some  persons,  citizens  of  Springfield,  Massachusetts,  have 
expressed  it  as  their  opinion  that  it  was  useless  to  expend  money  on 
the  river  above  Hartford  unless  the  Endfield  Hapids  are  improved, 
because  all  navigation  is  stopped  there,  except  through  the  insufficient 
canal  around  them,  and,  in  using  this,  there  is  an  onerous  toll  to  pay, 
while  some  others,  living  at  Windsor  Locks,  at  the  foot  of  the  Endfield 
Rapids,  are  of  the*  opinion  that  Congress  never  contemplated  any  im- 
provement of  these  rapids  in  the  recent  appropriation,  and  the  small 
amount  appropriated  seems,  in  a  measure,  to  sustain  this  last  view* 
Mr.  Beatty,  the  city  engineer  of  Springfield,  has  expressed  himself  that 
the  improvement  could  be  made  '*  with  a  very  small  expenditure,  so 
that  stern-wheelers  and  barges  can  pass  direct  to  Holyoke  without 
passing  through  the  canal."  I  believe  he  contemplated  a  dam  and 
lock,  but  did  not  state  the  probable  cost.  I  have  thought  it  best,  there- 
fore, to  have  a  thorough  survey  made  and  plan  devised,  with  proper 
estimate  of  cost.  This  is  now  going  on,  and  will  be  the  subject  of  a 
special  report. 

The  nearest  port  of  entry  is  Middletown,  Connecticut,  and  the  revenue 
collected  there  in  the  year  ending  June  30, 1871,  amounted  to  $13,664  79. 


Hartford,  Connecticut, 
^  March  Ayl&ri, 

General  :  In  conformity  with  yonr  letter  of  December  20, 1870,  regarding  work  ta 
be  done  on  the  Connecticut  River  above  Hartford,  I  beg  leave  to  submit  the  following 
report: 

A  general  reconnaissance  of  the  river  above  Hartford  shows  that  it  has  been,  in  for- 
mer times,  navigable  for  boats  of  light  draught  at  certain  stages  of  the  water,  even  as  far' 
up  as  the  States  of  Vermont  and  New  Hampshire.  This  was  accomplished  by  means 
of  canals  around  the  Enfield  Falls  and  rapids,  extending  from  eleven  to  sixteen  miles- 
above  Hartford,  at  South  Hadley  Falls,  about  thirty-four  miles,  and  at  Miner's  FaUs, 
near  Greenfield,  Massachusetts,  about  sixty-six  miles,  by  the  river,  above  Hartford. 
Since  the  construction  of  the  railways  in  the  Connecticut  YaUey,  however,  the  canals 
above  Springfield  have  fallen  iuto  disuse,  and  there  is  now  no  navigation  above  the 
village  of  Holyoke,  Massachusetts. 

At  this  plaoe  the  bed  of  the  canal  still  remains,  being  mostly  excavated  in  the  solid 
rock,  but  the  lopks  and  gates  have  long  since  disappeared,  leaving  a  succession  of  falla 
in  the  bed  of  the  canal. 

The  Holvoke  Water  Power  Company,  in  their  new  dam  recently  completed,  have 
constnicted  a  lock  of  about  15  feet  width  at  the  east  end  of  the  dam,  where  the  canal      * 
now  commences,  so  that  it  is  possible  to  repair  it  for  use,  although  the  great  expense 
of  the  work  would  not  be  at  all  warranted  by  the  amount  of  trade  that  would  be  likely 
to  jtass  through  it. 

A  paper-mill  is  now  built  directly  over  the  bed  of  the  canal,  but  the  archway 
could  be  raised  sufficiently  for  the  passage  of  boats.  This  canal  is  at  present  used 
only  as  a  tail-race  for  the  mills  along  its  border. 

Holyoke  is  now,  and  likely  to  continue  for  many  years,  the  head  of  all  navigation  on 
the  Connecticut  River. 

Between  Holyoke  and  Springfield,  a  distance  of  about  ten  miles,  it  is  said  that  there 
are  some  bad  places,  but  that  boats  drawing  4  or  5  feet  can  pass  at  an.  ordinary  low 
stage  of  the  water. 

A  line  of  soundings  run  from  Springfield  to  Holyoke  does  not  show  au^tbiw^  \jy» 
than  5  feet  in  depth  at  low  water  in  the  channel.    On  t\i\%  "o«t\»  oi  \3ti^  Tv^«t  \>afe\ft  ^xfe 
two  hridgea,  neither  of  which  has  a  draw,  but  they  ar«  wit^^eiiW'S  \i\\^\»  «J5vsy«  >as5»X^ 
without  masts  to  paea  nmler  them. 
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From  Springfield  to  Enfield  Falls,  a  distance  of  about  eight  mileA,  the  river  is  com- 
paratively good,  being  mostly  over  8  or  9  feet  deep,  ^ith  but  one  bar  of  any  importance, 
at  Long  Meadow  Flatsi  Co  this  there  is  about  5  feet  at  low  water,  as  soonded  tiirough 
the  ice  the  past  winter. 

A  line  of  soundings  has  been  run  from  the  head  of  the  Windsor  Locks  Canal  to 
Springfield,  following  as  nearly  as  i)Ossible  the  line  of  the  channel,  and  this  was  the 
worst  place  found. 

Immediately  at  the  head  of  the  canal  there  is  a  shoal  of  small  extent,  cansed  by  the 
current  setting  into  the  entrance,  which  has  not  been  surveyed,  as  it  is  probable  that 
when  the  channel  below  is  improved  the  canal  company  will  take  care  of  that  as  well 
as  the  bed  of  the  canal. 

At  Springfield  there  are  two  bridges,  neither  of  which  have  draws,  and  there  are  no 
others  down  to  the  Enfield  Dam  and  the  head  of  the  canal. 

The  Windsor  Locks  Canal,  reaching  from  above  the  dam  around  Enfield  Falls  and 
the  rapi<ls  below,  a  distance  of  five  miles,  is  mostly  used,  at  the  present  time,  as  a  water- 
power  for  manufacturing  purposes  at  the  village  of  Windsor  Locks. 

The  bed  of  the  canal  at  the  surface  of  the  water  is  from  50  to  100  feet  wide,  and  the 
water  is  from  5  to  12  feet  in  depth.  There  is  an  entrance  lock  at  the  upper  end  77^ 
feet  long  and  20  feet  wide,  and  at  the  lower  end  there  are  three  locks,  each  77  feet  long 
and  18^  feet  wide.  All  of  the*e  locks  are  in  poor  repair.  The  canal  is  somewhat  filled 
in  by  washing  from  the  banks,  and  is  much  troubled  by  a  long  eel-grass  mowing  up 
from  the  bottom.  It  can,  however,  be  put  in  passable  condition  with  little  exi)en»e. 
This  will  probably  be  done  by  the  company  when  the  channel  is  improved  below.  Dar- 
ing eight  weeks  fast  summer  no  boats  were  able  to  get  up  as  far  as  the  canal  on  account 
of  the  low  state  of  the  river. 

Althou|a;h  there  is  a  fall  of  about  25  feet  in  the  five  miles  of  river  alongside  the  canal, 
it  is  navigable  at  certain  stages  of  the  water,  an  opening  being  left  in  the  middle  of 
the  Enfield  Dam  to  allow  boats  to  pass. 

By  the  way  of  the  river,  l)oats  are  obliged  to  pass  under  the  highway  bridge  at 
Enfield,  and  the  bridge  of  the  New  Haven,  Hartford  and  Springfield  Railway,  which 
also  have  spans  over  tne  canal.  These  bridges  have  no  draws,  although  theVharter  of 
the  railroad  company  requires  them  to  have  one.  The  railroad  bridge  has  a  '*  draw- 
span,"  where  it  was  intended  that  a  draw  should  be  placed,  but  it  is  near  the  west  end 
of  the  bridge,  and  not  over  the  channel,  which  runs  near  the  middle  of  the  river. 
Between  the  lower  outlet  of  the  Windsor  Locks  Canal  and  Hartford  are,  at  present, 
the  worst  places  in  the  navigable  portion  of  the  river.  By  measurements  taken  while 
descending  the  river  in  a  small. boat,  during  the  lowest  water  last  summer,  the  depth 
of  water  on  the  bars  in  the  course  of  the  channel,  indicated  by  the  ca)>tain  of  a  boat 
navigating  this  portion  of  the  river  who  accompanied  me,  was  as  follows :  At  Barber's 
Lanmng,  1  foot ;  at  Farmington  or  Tnnxis  River,  1.5  feet ;  at  Stiong's  Island,  1.3 
feet ;  at  Scant ic  River,  1.2  feet.  The  deepest  places  on  the  bars  were  probably  not 
found. 

SURVEYS. 

In  view  of  the  amount  of  the  appropriation  for  this  part  of  the  Connecticut  River, 
it  was  thought  best  not  to  make  any  extended  or  expensive  surveys,  bnt  to  give  espe- 
cial attention  to  that  part  of  the  chann^  which  presented  the  greatest  obstacles,  and 
which  seemed  to  be  in  the  most  immediate  need  of  improvement.  The  worst  part  of 
the  river  being  between  Hartford  and  Windsor  Locks,  it  seemed  advisable  to  commeDce 
with  the  improvements  at  Hartford,  and  improve  the  channel  upward  as  far  as  the 
appropriation  would  allow ;  especially  as  theylower  part  must  be  passed  to  reach  the 
upper,  and  while  the  obstructions  existed  below,  there  was  no  navigation  at  all  on  the 
better  portion  of  the  river  above. 

It  has  also  been  deemed  preferable  to  make  a  moderate  improvement  in  all  the  woist 
places  below  the  canal,  so  as  to  permit  the  passage  of  boats  of  light  dranght  at  all 
stages  of  the  water,  rather  than  to  expend  too  much  upon  any  one  place ;  so  that 
whatever  improvements  are  made  with  the  present  appropriation  will  benefit  the  whole 
river  above. 

^  In  conformity  with  these  views,  surveys  have  been  made  on  the  lower  part  of  the 
river  during  the  past  winter,  since  January  1,  to  determine  the  position  of  the  bars 
and  the  best  method  of  improving  the  channel. 

On  the  maps  herewith  presented,  the  soundings  are  recluced  to  a  uniformly  inclined 
surface  between  the  low- water  mark  at  Hartford,  which  is  assumed  at  the  zero  of  the 
gauge-board  at  the  toll-bridge,  and  what  is  supposed  to  be  the  low>water  mark  at  the 
month  of  the  Scantic  River,  near  the  village  ot  East  Windsor  Hill. 

Bench-marks  were  established  at  intervsds,  and  all  soundings  referred  to  gauge-stakes 
jet  from  the  benoh-maiks. 

These  benches  were  cateixjW^  \«^«\^^  on^x  \»ftVN^«i!^  ^%.\it\fi  River  and  the  gauge- 
board  at  Hartford.  The  \ie\^'bA.  ol  t\i^  >N«A.«t  ^1  «a«^  «aftL^l  >^^\vsiss'SR^i^  \a2&s«iL««trs 
ten  minutes  on  three  dvffetent  da.^^,  Vi  ^<8A.  \.\i^  vT«^im»^  ^«^  ^^  ^'ii  ^'•^xhwoSm^s^^ 
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to  eliminate  the  effect  of  flactuations  of  the  river,  which,  fortanately,  during  the  obser- 
Tations,  were  very  small. 

The  average  of  the  observations  for  a  mean  height  of  water  of  3.64  feet  at  Hartford, 
varying  between  3.41  and  2.97  feet,  gave  the  slope  of  the  river-surface  between  the 
two  points  at  3.10  feet,  with  a  probable  error  of  ±.06  feet.  The  total  distance  by  the 
river  between  the  points  observed  is  38,300  feet. 

The  slo^te  of  the  surface  at  extreme  low  water  has  been  assumed,  however,  at  3.83 
feet  between  the  above-named  points,  or  0.1  of  a  foot  in  1,000  feet,  as  extreme  low 
water  at  Hartford  is  caused  by  uncommonly  low  tides,  which  materially  increase  the 
slope  of  the  river  at  such  times,  there  bein^  little  or  no  tide  at  the  mouth  of  the  Scan- 
tic,  and  sometimes  a  foot  and  a  half  at  Hartford.  It  is  believed  that  the  plane  assumed 
is  as  near  as  possible  to  extreme  low-water  mark  over  the  portion  of  the  river  where 
soundings  were  taken.  The  presence  of  the  ice  on  the  surface  of  the  water  during  the 
time  of  the  survevs,  by  its  retarding  influence  upon  the  upper  stratum  of  water,  has 
the  effect  probably  of  deepening  the  channel  over  the  worst  places  on  the  bars  by 
increasing  the  current  on  the  bottom,  but  the  stage  of  the  river  having  been  at  about 
the  level  of  ordinary  low  water  during  the  progress  of  the  surs^eys,  the  change  has  not 
probably  been  material. 

CHAIUCTEK  OV  THE  BOTTOM  AND  BAXKS. 

The  bottom  of  the  river  upon  the  parts  where  soundings  were  taken  is  coarse  and  fine 
sand,  with  a  mixture  of  mud  in  the  deeper  places. 

U\wu  the  crests  of  the  bars  it  is  a  fine  clear  material,  which  moves  easily,  and  the 
grains  of  which  roll  over  and  over  each  other  with  the  current,  forming  small  waves 
on  the  surface  of  the  bottom,  until  the  grains  reach  the  top  or  crest  of  the  bar,  when 
thev  fall  down  the  ^teeply-inclined  slope  of  the  lower  side  of  the  ridge. 

I'his  is  the  operation  at  low  water ;  at  high  water  the  bars  are  probably  carried  away, 
to  be  reformed  again  as  the  river  falls  to  its  low  level. 

The  character  of  the  bars  above  Hartford  diff*er8  materially  from  that  of  those  below. 
The  latter  lie  square  across  the  river,  with  the  deei)e8t  water  above  and  below  them 
in  almost  fhe  same  line,  and  crossing  the  deepest  iK)int  of  the  bar.  Above  Hartford 
the  bars  are  less  compact,  and  their  formation  is  more  up  and  down,  diagonally  across 
the  river,  with  the  deep  water  extending  into  each  acute  angle  formed  with  the 
banks. 

The  channel  runs  down  on  one  side,  between  the  bar  and  the  shore,  until  the  greater 
part  of  the  water  is  wasted  over  the  shoal,  and  forms  another  channel  on  the  other 
side,  which  again  has  deep  water,  and  usually  continues  for  some  distance  down 
stream. 

The  general  principle  adopted  for  improving  the  navigation  over  these  bars  is,  not 
BO  much  to  direct  the  water  flowing  in  the  channel  as  to  cut  ofif  the  wastage  over 
the  upper  part  of  the  shoal  by  suitable  wing-dams,  so  as  to  force  more  water  into 
the  proper  and  natural  channel,  to  enable  it  to  scour  out  deeper  by  the  increased  abra- 
sion of  the  water  on  the  bottom. 

The  character  of  the  banks  could  not  well  be  observed  during  the  progress  of  the 
survey,  owing  to  the  great  amount  of  snow;  but  from  previous  observation,  they  are 
known  to  be  washing  away  on  the  ou^ide  of  the  bend,  for  about  two  miles  above 
Hartfoni,  and  to  be  tolerably  permanent  above  that  point. 

higley's  point  bar.    (Sheet  No.  1.) 

The  first  place  above  Hartfonl  needing  immediate  improvement  is  at  Higley's  Point, 
altout  one  mile  and  three-quarters  above  the  toll-bridge. 

Here  it  is  proposed  to  construct  a  wing-<lam,  about  900  feet  lonj^,  out  from  the  east 
bank,  just  above  the  entrance  of  a  small  stream,  as  shown  by  a  red  line  on  chart  No.  1^ 
herewith  submitted. 

This,  it  is  believed,  will  throw  sufficient  water  into  the  channel  to  preserve -the 
requisite  depth  at  low  water  for  the  ordinary  traffic. 

BAR  AT  barber's  LANDING.    (Sheet  No.  2.) 

The  next  place  above  Higley's  Point  that  needs  attention  is  near  Barber's  Landing, 
three  and  two-thirds  miles  alK>ve  Hartford.  This  bar  is  of  the  same  general  character 
as  that  at  Higley's  Point ;  being  formed  by  the  wasting  of  the  water  over  the  flat 
above,  and  crossing  to  the  other  side  of  the  river.  Here  it  is  proposed  to  construct  a 
wing-dam,  about  wO  feet  in  length,  extending  out  from  the  east  side  of  the  river  below 
the  entrance  of  the  small  stream,  in  the  position  indicated  by  the  red  line  on  chart  No. 
2,  herewith  submitted.  This  wing-dam  might,  perhaps,  be  ixiO^«^  «b\\\XXftlvc>^^x  ^vsn^^ 
stream,  but  it  wonld  come  in  deeper  wat^r  and  be,  tbeTeioTe^mnit^  «s:^\^n^« 
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Tuxxis  RIVER  BAR.    (Sheet  No.  3.) 

Where  the  Tunxis  or  Fanuingtou  River  enters  the  Coimecticnt,  five  and  one-half 
miles  al)ove  Hartford,  /two  extensive  sand-flats  have  formed ;  one  on  the  west  side 
of  the  river,  extending  from  the  Tunxis  about  three-<iuarter8  of  a  mile  up  the  river,  and 
the  other  below  on  the  opposite  side,  extending  down  the  river  about  half  a  mile. 
Between  these  two  flats  the  bar  has  formed,  reaching  diagonally  across  the  channel 
in  the  usual  manner,  before  described. 

This  bar  is  shown  on  chart  No.  3,  and  the  sand-flats  on  charts  Koa.  3  and  4,  which 
are  continuous  and  join  on  the  line  a  b. 

Just  below  the  mouth  of  the  Tunxis,  the  channel  makes  an  abrupt  turn  to  the  west- 
ward, and  continues  down  on. the  west  side  of  the  river  with  quite  deep  water.  Tlie 
bar  runs  for  some  distance  between  two  deep  pockets,  and  it  is  a  matter  of  some  doabt 
where  it  is  better  to  deepen  the  channel  across  it.  The  position  selected  for  a  wing- 
<lam  at  this  place,  shown  by  the  retl  line  on  chart  No.  3,  extending  out  from  thf 
east  bank  nearly  at  right  angles,  is  believed  t-o  be  the  best,  as  it  changes  as  little  m 
possible  the  i>resent  line  of  deepest  water  over  the  bar.  Tliis  wing-dam  will  be  alx>ut 
600  feet  long. 

bxnoxG's  ISLAND  BAR.    (Sheet  No.  4.)' 

At  Strong's  Island,  so  called,  although  at  ordinary  low  water  it  is  all  covered,  the 
)>rincipal  Inir  is  situated  just  below  the  flat  or  island,  six  and  one-half  miles  from  Hart- 
lord.  The  channel  follows  the  west  bank  of  the  river  for  about  a  mile  above,  and  theo 
crosses  over  the  bar  to  the  east  side  of  the  river.  There  is  no  channel  to  the  eastward 
of  Strong^s  Island,  and  just  above  it  an  extensive  shoal  reaches  to  the  east  bank.  There 
is  also  another  sand-flat  above,  bare  at  low  water.  These  are  all  shown  on  the  accom- 
panying chart,  No.  4,  which  embraces  the  whole  river  up  to  the  Scautic. 

It  is  propose<l  to  form  a  channel  over  this,  bar  by  means  of  a  wing-dam,  extending 
out  about  1,100  feet  from  the  east  bank,  across  the  upper  part  of  Strong's  Island,  as 
shown  by  the  red  line  on  chart  No.  4.  This  will  cut  ofl  the  water  now  wastiu|;|r  to  the 
eastward  of  the  flat,  and  over  it  at  ordinary  stages  of  low  water,  and  throw  it  into  the 
channel.  Between  Strong*s  Island  and  the  Scautic  there  are  some  stumps  in  the  chan- 
nel that  will  be  required  to  be  removed. 

8CAXTIC  BAR.    (Sheet  No.  4.) 

The  bar  at  the  mouth  of  the  Scautic  River,  seven  and  one-half  miles  from  Hart-lord, 
is,  at  present,  the  worst  place  on  the  river.  Opposite  the  mouth  of  the  Scantic  and  a 
little  above  there  is  an  irregular  bar,  as  shown  by  the  survey,  but  ordinarily  no  trouble 
is  experienced  above  the  main  bar  just  below.  This  commences  at  a  point  near  Bissell's 
Ferry,  and  runs  diagonally  across  the  river  to  a  point  near  the  upper  part  of  Strong's 
Island  Flat,  about  half  a  mile  below.  It  leaves  a  large  and  deep  pocitet  on  the  east 
side  of  the  river,  jnst  below  the  Scantic  Ferry  landing,  which  extends  sotue  distance 
down  the  river,  and  was  probably -once  the  principal  channel. 

The  channel  is  now  on  the  west  side  below  Scantic  bar,  and  is  quite  narrow  for  some 
distance,  but  by  the  means  pro[)osed  for  improving  the  bar  the  channel  below  will  also 
be  benefitetl. 

By  cutting  off  all  the  water  from  the  present  channel  on  the  west  side  of  the  river 
the  water  might  be  forced  to  follow  the  east  bank,  at  least  as  far  as  Strong's  Island, 
but  the  nncertninty  of  changing  the  channel  to  this  extent,  as  well  as  the  iucrease<I 
expense,  makes  the  improvement  of  the  present  western  channel  preferable. 


tnrninju^  ^  ^  _ 

fiirther  down.    This  will  cut  off  and  tiuii  into  the  channel  most  of  the  water  flowing 
over  the  flat  into  the  dee]»  pocket  above  mentione<l  near  the  Scantic  shore. 

T^o  proposed  constniction  will  interfere  with  the  present  ferry-landings,  but  it  is  not 
seen  how  it  can  be  avoided  without  greatly  increased  exi)ense.  By  moving  the  ferry- 
landings  a  few  hundred  feet,  which  would  c(»iue  more  nearly  opposite  the  road  leading 
to  East  Windsor  Hill,  the  ferry  can  be  operated  below  the  proposed  dam. 

A  portion  of  the  structure  might  be  left  oft*  ft»r  a  time,  to  see  the  ett'ect,  and  it  might 
not  be  necessary  to  continue  it  so  far  down  as  to  seriously  interfere  with  the  present 
road  and  landings. 

THE  CHARACTER  OF  THE  WIXO-DAMS. 

The  river,  tlu-ough  the  whole  length  of  the  part  embraced  rn  the  proposed  improve- 

menty  is  much  wider  than  the  average  for  the  same  distance  below  Hartford  at  ordinary 

stages  of  the  water,  a\x\io\x^  «l\.  t^xlt^Ax^^  low  water  some  few  places  beoome  namywef. 

Wherever  the  l>ars  foTme(3L  \\\e  rvvex  \^V\^'&,  wA>i\!kfe  ^t^-^^Mi^^'itvci^^iuax^  an  tbfinfbre 

•quite  long.    In  order  not  to  mtftiiet^  too  mxiOii^VCsi  >i>x^  x^>gL\w«i olSJa& Tvsvst  ^\£0|s^x 


REPORT  OF  THE  CHIEF  OF  EUGINEERS.         767 

stages  of  water,  it  seema  desirable  not  to  make  these  dams  too  high.  A  height  of  2^ 
feet  above  low- water  mark  has  been  assumed  for  all  of  them,  which  reaches  to  the  ordi- 
nary low-water  level  or  a  little  above. 

The  section  assumed  is  to  have  the  top  3  feet  in  width  and  the  slope  on  each  side  one 
horizontal  to  one  vertical.^ 

The  best  material  available  for  the  construction  of  these  embankments  is  the  broken 
atone  and  waste  from  the  sandstone  quarries  on  the  river.  This  will  form  a  permanent 
construction,  not  likely  to  be  washed  away  during  freshets,  and  will  probably  be  found 
to  l>e  the  cheapest  mode  of  forming  suitable  wing-dams. 

Stones  of  various  sizes  can  be  thrown  in  at  random  from  scows,  until  the  dam  is  built 
up  to  the  dimensions  described.  It  would  not  be  water-tight,  but  sufficiently  compact 
to  otter  the  requisite  obstruction  to  the  flow  of  water. 

There  are  large  quarries  at  Portland,  sixteen  miles  below  Hartford,  with  great 
quantities  of  waste  lying  close  to  the  bank  of  the  river,  and  also  a  quarry  at  East 
Windsor,  about  nine  miles  above  Hartford,  with  a  railway  to  the  river  bank  and  good 
facilities  for  loading  the  stone  into  boats. 

A  suitable  stone  could  nrobably  be  found  at  other  points  on  the  river,  and  quarried 
es{)ecially  for  tliis  work,  although,  perhaps,  it  would  not  be  so  cheaply  obtained. 

Estimate  of  coat. 

Wing-dam  at  Higley's  Point,  COO  cubic  yartls,  at  $3 |1,800  00 

Wing-dam  at  Barber's  Landing,  900  cubic  yards,  at  ii3 2, 700  00 

Wing-dam  at  Tunxis  River,  700  cubic  yards,  at  $3 •  2, 100  00 

Wing-dam  at  Strong's  Island,  560  cubic  yards,  at  $3 1,680  00 

Wing-dam  at  Scantic  River,  2,880  cubic  yards,  at  $3 8,640  00 

Removing  stumps 80  00 

Snrveys  already  made,  &c 3,000  00 

Total .* 20,000  00 

IMPROVEMENT  OF   ENFIELD  FALLS. 

My  attention  is  called,  in  your  communication  of  February  2^5,  to  a  letter  from  Mr. 
Charles  E.  Buell,  of  Springfield,  Massachusetts,  to  Mr.  Minot,  in  regard  to  improving 
the  Connecticut  River,  above  Hartford,  with  a  desire  that  I  will  consider  it  in  making 
up  my  report. 

Mr.  Buell  says : 

*'  Every  effort  should  be  made  to  keep  the  appi*opriations  from  bciug  expended  except 
on  the  Enfield  Falls,  and  to  avoid  the  use  of  the  present  canal,  or  else  every  business 
interest  above  Windsor  Locks  must  pay  an  unnecessary  tribute  to  the  canal  company, 
while  a  trifling  increase  in  outlay  will  give  us  a  free  hiahwajf^  besides  adding  other 
valuable  advantages,  if  a  dam  was  constructed  across  the  river  at  the  foot  of  the 
falls.^* 

There  is  no  doubt  tliat  the  canal  at  Enfield  Falls  is  a  great  disadvantage  to  the  navi- 
gation above,  and,  if  jiossible  should  be  avoided.  From  the  foregoing  statements  and 
estimate  it  will,  however,  appear  that  the  amount  already  appropriated  will  not  more 
than  cover  the  expense  of  the  necessary  improvement  of  the  river  up  to  the  lower  end 
of  the  canal.  There  seems  to  l>e  no  necessity  for  work  on  the  Enfieltl  Rapids  until  the 
rivt^r  is  in  vch  a  condition  that  they  can  be  reached  from  below. 

From  my  present  knowledge  of  the  river,  I  should  say,  however,  that  in  the  higher 
stages  of  the  water  the  channel  becomes  navigable  below  the  canal  before  it  is  passa- 
ble at  all  over  the  rapids ;  that  when  the  water  rises  much  above  the  ordinary  level 
boats  can  ascend  or  descend  the  river  without  passing  through  the  canal,  although  the 
ascent  is  difficult. 

The  prevailing  stage  of  tlie  river  during  the  months  open  to  navigation  is  from  one 
to  two  feet  above  low-water  mark,  at  which  stage  the  rai)ids  are  totally  impassable, 
and  the  canal  is  used  by  such  boats  as  can  pass  in  the  channel  below  to  ascend  the 
river. 

Under  these  circumstauees,  there  seems  to  be  no  doubt  that  the  channel  below  the 
cauul  should  be  first  improved,  so  as  to  make  the  couimuuication  with  the  river  above 
goo<l  at  all  times. 

With  regard  to  further  improvement,  there  is  some  question  whether  it  is  best  to 
improve  the  present  canal  by  widening  aud  lengthening  its  locks,  or  to  try  to  benefit 
the  river  channel  in  some  other  way.  ^ 

I  have  not  heretofore  considered  this  question,  as  the  approoriation  already  made 
would  not  more  than  meet  the  requirements  below,  and  is  totally  inadequate  to  meet 
the  expense  of  imt>rovements  on  the  canal  or  over  the  fuUn. 

It  is  suggested  by  Mr.  Buell,  in  the  letter  a\H)V©  \\\e\a\o\ie\V,  WuvX.  \w  ^^\\s.  iSstfsv^^  >aj^ 
ham  Bt  the  toot  of  the  MIh.    But  he  does  not  say  Viow  tViati  *\*  ^^v^cX^^  \,Q\i<6\iRfe5^  v»^ 
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nayigation.  He  probably  intends  that  a  series  of  locks  shall  be  made,  in  connection 
with  it,  to  raise  and  lower  the  boats  between  the  two  levels,  which  wonld  be  from  ^ 
to  28  feet. 

This  plan  is  practicable  in  an  engineering  point  of  view,  but  there  are  seyend  objec- 
tions to  it  as  a  means  of  improving  the  navigation  of  the  river.  In  the  first  place  is 
its  cost.  The  dam  at  Holyoke,  of  aboat  the  same  height  and  less  widtii,  has  cost 
$600,000 ;  the  main  dam  having  been  bnilt  twenty  years  ago,  when  prices  were  much 
lower  than  now.  The  proposed  dam,  with  its  locks,  would  be,  roughly,  say,  $2S0,00O 
more,  or  $6r>0,000;  an  amount  that  it  is  not  at  all  probable  would  ever  be  appropriated 
for  the  navigation  that  exists  above  Hartford. 

The  dam*  proposed  would  prevent  all  navigation  except  through  the  locks.  No  open- 
ing could  be  left,  as  in  the  present  dam  at  the  head  of  the  falls,  for  boats  to  pass  at 
high  water. 

The  cost  for  attendance  on  the  locks  would  probably  amount  to  more  than  the  tolls 
through  the  present  canal,  which  is  stated  to  be  $1,200  for  the  year  18^.  If  a  dam 
were  possible  on  account  of  the  expense,  the  proposed  plan  is  probably  not  the  best. 
A  dam  at  the  head  of  the  falls,  and  a  canal  around  the  rapids,  wonld  probably  jirove 
cheaper  and  safer,  and  could  bo  built  more  permanently,  at  less  cost. 

It  appears  to  me,  however,  that  all  such  questions  involve  too  great  outlay  for  the 
benefit  derived.  If  the  river  between  the  points  embraced  by  the  canal  can  be  improved 
so  as  to  be  x^assable  for  boats  to  a  greater  extent  than  at  present,  it  would  seem  desir- 
able to  expend  any  future  appropriations  in  that  direction,  especially  as  the  dimensions 
of  the  locks  in  the  present  canal  are  far  too  small. 

The  cnnal'is  owned  by  the  Connecticut  Kiver  Company,  chartered  by  the  State  of 
Connecticut  for  the  purpose  of  improving  the  navigation  of  the  river  between  Hartford 
and  Springfield ;  and  they  have  the  right  to  make  improvements  anywhere  on  the  river 
alK)ve  Han  ford.  It  does  not  appear,  however,  that  they  have  ever  done  any  other 
work  tlian  build  the  canal  and  dam,  which  latter,  the  charter  provides,  sh^l  not  inter- 
fere with  boats  ascending  and  descending  the  river.  This  it  certainly  does  at  the 
present  time.  The  opening  originally  left  in  the  dam  has  since  been  partially  filled  up 
by  the  company  with  blocks  of  stone. 

Tlie  charter  provides  for  commissioners,  appointed  by  the  governor  and  confirmed 
by  the  senate,  who  have  power  to  stop  the  tolls  on  the  canal  wnenever  the  company  do 
not  comply  with  the  terms  of  the  charter,  and  it  is  extremely  doubtful  if  the  present 
state  of  the  canal  and  river  would  not  warrant  them  in  so  doing. 

A  full  investigation  of  all  the  facts  connected  >vith  the  river,  and  also  with  the  rights  of 
the  Connecticut  Kiver  Company,  as  well  as  a  full  and  complete  survey,  will  be  necessary 
before  deciding  where  future  appropriations  should  be  expended. 

List  of  accompanying  maps  and  charts. 

1.  Chart  of  Higley's  Point  Bar. 
ii.  Cbart  of  Barber's  Landing  Bar. 
:».  Chart  of  Tunxis  River  Bar. 

4.  Chart  of  Strong's  Island  and  Scantic  Riyer  Bars. 

5.  Map  of  the  Connecticut  River,  from  Hartford,  Connecticut,  to  Hadley,  Massachn- 
setts,  -compiled  from  the  latest  county  and  town  maps.  The  river  from*  Hartford  to 
Scantic  is  from  actual  survey. 

Very  re8i>ect fully,  yours, 

THEO.  G.  EfiUS, 

Civil  Engineer. 
Major  General  G.  K.  Wariien, 

Majvr  United  States  Enginetrs. 


T  11. 

IMPR0VE3IENT  OF  NEW  HAVEN  HARBOR,  CONNECTICUT. 

The  appropriation  made  for  the  fiscal  year  ending  June  30,  1871, 
approved  July  11, 1870,  was  $15,000.  At  the  time  of  my  annnal  report, 
dated  Septeml>er30, 1870, 1  had  begun  work  on  Middle  Bock  by  employ- 
ing Mr.  G.  W.  Townsend,  as  there  stated,  and  already  the  results, 
as  there  reported,  N^ete  u\\^«t\M"!^e,\«rs  ^  ^\i^i  \\ftt»  in  accordance  with 
expectations  formed  irom  Te^xsXl^  y^^nVqvs.^^  ^^>^^s\fc^.  ^\^^Ow^^j^<i>€ 
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September,   1870,  Mr.  Townsend  began  actual   operations  upon  tlie 
rock,  and  the  work  was  stopped  by  me  on  the  13th  of  October. 

I  made  a  full  report  of  the  condition  of  the  work  on  the  20th  of 
January,  1871,  (printed  H.  Ex  Doc.  No.  95,  third  session  Forty-first 
Congress,)  to  which  I  now  refer  and  annex  to  this  report.  It  is  chiefly 
interesting  in  showing  the  uncertainty  of  the  information  there  extant. 

There  was  then  a  balance  unexpended  of  $0,000.  Tlie  act  approved 
March  0,  1871,  appropriated  $40,000  in  addition  to  what  was  on  liand. 
There  is  nothing  in  either  act  specifying  the  manner  in  wliich  the 
improvement  shall  be  made ;  I  therefore  set  out  this  year  with  the  idea  of 
making  a  thorough  survey  of  New  Haven  Harbor,  and  this  was  begun 
on  the  1st  of  April.  The  field-work  was  finished  about  Juno  23,  1871, 
and  the  maps  are  now  in  an  advanced  state,  but  not  ready  for  transmis- 
sion at  this  time,  although  sufllciently  so  to  guide  us  in  carrying  on  the 
im])rovement. 

The  United  States  Coast  Survey  i)ublished  chart  was  nmde  from  a 
hydrographic  survey  in  18-46.  This  does  not  give  full  enough  informa- 
tion to  determine  the  size  and  form  of  the  rocky  ledges  at  the  entrance, 
and  was  not  considered  recent  enougli  to  be  taken  as  a  guide  for  the 
improvement  of  the  upper  portions  of  the  channel-way.  The  survey, 
however,  determined  the  depth  up  to  Long  Wharf  to  be  now  very  nearly 
as  represented  on  that  chait,  being  about  7i  feet  at  mean  low  water, 
and  the  bottom  composed  of  soft  material.  It  was  thought  best  to 
deepen  this  channel-way  to  13  feet  at  mean  low  watt^,  and  at  the  same 
time  renew  operations  upon  the  rocky  le<lges  at  the  entrance.  These 
rocks  are  probably  projections  on  tlie  continuous  ridge  of  granite 
rock  extending  southwesterly  from  Morgan's  Point,  and  are  known  as 
Quixe's  Ledge,  Big  Boil,  Middle  Bock,(rocks  marked  B  and  C  on  Dutton's 
map,)  Southwest  Ledge,  aiul  Luddington's  Rock.  All  should  be  removed 
except  Quixe's  I^edge,  and  perhaps  Southwest  Ledge. 

Before  the  survey  had  been  prosecuted  far  enough  to  determine  the 
exact  (luantities,  proposals  were  advertised  for  doing  the  dredging  and 
removing  the  rocks. 

The  following  is  an  abstract  of  the  bids  received : 


AhHtrad  of  proposals  for  improvement  of  Xew  Hann  Harbor^  Connecticut^  received  at  the 
Engineer  Office,  United  States  Army^  NeicjHfrt,  Rhode  I  stand  ^  lyednvsdayj  J  ant  7,  l":^?!. 


Name  and  adiln^-ss  of 
bidder. 


u 


3  s  2  !« 
v^  s  ST 


Morris  &.  CnnimingH,  New  #0  17 
York  City. 


L.  K.  Homo,  Boston,  Mas8A- 
clnii»ctta. 


Em«>ry  R.  Seward,  Albany, 

New  York, 
a  F.  Sliortland  &  Brotlier, 

lOti  Wall  Htn-ot,  New  York. 
Sidney  V.    Shelboiirne.    11 

Gold  8tr*5€t,  New  York. 


10.04 

21 

21.50 

22 


Cubic  yd. 


I 


Comnnuoe. 


Complete. 


On  or  alwnt  ;  (*) 

June  20. 1*71 

July    7.  Iir7l    Nov.    1,1^71 


July  15.  l.*71  '■  June  30, 1872 


On  or  iM'frire    Ah    fast    an 
June  :U).  1S71  •     jNiMiible. 
A  A    soon    UH   June  'M,  1^72 

]>raetie:iblo 

the  preneut 

seuHou. 


Hem  ark  8. 


(iiiarantee  incomplete,  in 
not  bavin;: a  et-itiHi.tte 
that  the  ifuaranioiHare 
re«pon.sible  parties 


(Guarantee  incomplete.  In 
not  bavin;;  a  eertitieute 
thai  the  ;<cuaran tors  are 
re!*]N>iiMible  parties. 


(*)  If  whole  appropriation  is  expended  for  dredging,  we  coaU\  coiupV^iVe  \u  aX^ovA.  Vv^Ci  wwrn^Oass. 
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Jh^iract  of  proposals  for  improrement  of  Xetc  Haven  Harbor^  Connecticut,  ^ — Contiancd. 


Name  and  jwldreas  of 
biddtfr. 


H.   N.  &  A.  J.  B«ard«loy, 
llridir«?p<)rt,  Conuecthuit. 

W.  M.  ToIm..  16S«mtb  Htm-t, 
Nrw  York. 

C.  <;.  CHinplu'll.  104  and  luG 
John  atnet,  Now  York. 


E.  a.  BrowTi,  Elizalx'thport, 

Union  C«mnty,  N.  J. 
EtUEiMio  Sullivan,   M  Long 

Wharf,  Bo.stiin,  Mass. 
(mujio     "NV.    Towsend,    W 

Stat«'  stivct,  Boston,  Mas- 

8acbii8ftt». 


Sidnoy  F.    Sb*»ll>onnio.    11 
(iolil  Street,  New  York. 


c:  « 


s  c  s 


Commonco. 


-5 


Complete. 


$22.50    June 90, 1871 


27 
27 

5» 


July    1,1871 
July    1,1871 


June  15, 1871 


$25  00  j  July    1, 1871 
28  00  !  June  20, 1871 


Ml  50 


As  soon  as 
practicable 
tliis  a(5a(M)u. 


As    fast    as 
possible. 


Jan.     1, 1872 

Dec  1,1871 
Juno  30, 1872 
Juno   1,1873 


Juno  30, 1872 


Bemsrk|. 


Bid  informal,  not  in  du- 
plicate, and[  not  accom- 
panied In-  ;;rnarantee  or 
copies  oispeciflcatioos. 


Guarantee  incomplete,  in 
not  having  a  certificate 
that  the  i^uarautorff  arc 
responsiWe  parties;  hid 
not  accompanied  by 
copics  of  specifications. 

Guarantee  incomplete,  in 
not  having  a  certiticatt' 
that  the  if  naraut4»ni  are 
responsible  particra. 


(*}  treasured  in  its  bod.  and  to  bo  p.Tid  for  at  that  rate,  for  the  unmlw^r  of  cubic  yards  each  month 
d«'ii  vfivd  on  boanl  kcow.<i  or  vosmiI.s  until  the  work  id  done ;  then  to  be  paid  foraccordlng  to  the  measoie- 
meut  in  tb«?  bed  before  the  work  is  conimenee<l. 


I  certify  that  the  above  alistract  is  correct. 


G.  K.  WARREX, 
Major  of  Engineers. 


The  (Iredj^n^  was  awarded  to  Morris  &  Cummings,  of  New  York,  at 
17  eeuts  per  cubic  yard,  (the  material  ha\ing:  all  to  be  carried  ontside 
of  the  Southwest  Ledge,)  aud  the  removal  of  the  rocks  to  Mr.  Eugene 
Sullivan,  of  Boston,  at  $25  a  cubic  yard,  both  offers  being  considered 
very  advantageous  to  the  Government. 

IVIoriis  &  Cummings  commenced  work  with  one  of  their  i)owerfal 
diggers  on  the  10th  of  July,  and  at  the  date  of  August  26,  notwith- 
standing inteiTui)tion8  from  passing  vessels,  had  already  excavate<l 
and  removed  70,015  cubic  yards.  The  cut  made  is  from  600  to  700  feet 
long;  is  now  about  150  feet  wide  and  13  feet  deep  up  to  Long  Wharf. 
It  is  undetermined  yet  whether  it  is  best  to  widen  this  channel-way  to 
•^00  feet,  which  is  desired,  or  to  extend  it  of  the  same  width  about  as 
much  fartlier,  and  give  13  feet  draught  up  to  the  steamboat  wharf. 

The  contractor,  Mr.  Sullivan,  began  work  with  a  vessel  well  fitted 
out  on  Luddington  Kock,  and  the  1st  of  August  and  diuing  the  month 
bhisted  and  brought  up  54  cubic  yards  of  stone.     • 

Tlie  contents  of  the  different  ledges  of  rock  have  been  calculated  from 
th(»  surveys  made  this  season,  and  the  following  table  shows  the  amount 
to  be  removed  to  give  a  depth  on  them  of  17  feet  at  mean  low  water. 

These  determinations  are  believed  to  be  more  reliable  than  those 
given  in  my  report  dated  Januarj-  20,  1871: 

Cubic  yards. 

Middle  Rock,  (least  depth  of  mean  low  water  10^  feet) 818 

Rock  B,  (least  depth  of  mean  low  water  12.9  feet) 141 

liock  C,  (least  depth  of  mean  low  water  11.4  feet) 624 

Luddington  TU>ck,  (\evist  depth  of  mean  low  water  9.8  feet) 822 


Total ^-^*^ 
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This,  at  the  price  of  Sullivan's  contract,  is  $G0,125.  At  present  rate 
of  progress,  $9,000  will  be  sufficient  to  pay  all  of  Sullivan's  work  up  to 
June  -30,  1872,  and  remove  360  cubic  yar<ls  from  Luddington  Eock, 
leaving  462  cubic  yards,  which,  at  $25,  will  cost  $11,550.  The  appro- 
priation of  $40,000  will,  besides  making  the  survey,  do  all  the  dredging 
that  seems  esi)ecially  required  for  the  present. 

If  the  complete  removal  of  these  rocks  is  determined  on,  as  I  think  it 
should  be,  there  should  be  double  the  force,  and  I  recommend  the  appro- 
priation of  $20,000  for  continuing  this  improvement. 

New  Haven  is  a  port  of  entry  and  has  a  collector.  The  revenue 
collected  during  the  fiscal  year  ending  June  30, 1871,  was  $349,726  76. 


T12, 


Engineer  Office,  United  States  Ar^iy, 

Netcpartj  Rhode  Island^  January  20, 1871. 

Genebal  :  I  have  the  honor  to  transmit  the  following  report  on  "  the 
improvement  of  New  Haven  Harbor,  Connecticut 

This  is  the  only  one  of  the  inii)rovemeuts  of  rivers  and  harbors  under 
my  charge  that  requires  more  information  for  the  guidance  of  legislation 
in  the  present  Congress  than  is  to  be  found  in  my  annual  report. 

In  that  report,  in  relation  to  New  Haven  Harbor,  I  promised  a  more 
detailed  report.  The  experience  of  the  present  year  (to  be  given  further 
on)  showed,  at  the  time  that  was  written,  that  we  could  no  longer  rely 
upon  former  estimates  of  cost  and  work  to  be  done  derived  from  earlier 
reports.  The  work  required  was  not  fully  stated,  and  there  was  au 
erroneous  idea  given  out  of  the  cost  of  what  teas  stated.  When  the 
last  appropriation  of  $15,000  was  made,  it  was  believed  that  $10,000 
was  sufficient  to  complete  the  removal  of  Middle  Eock  down  to  a  level 
17  feet  below  mean  low  water.  Our  survey  this  year  showed  that  the 
operations  of  1867  had  had  but  little  eflect  in  removing  Middle  Rook; 
that  there  were  still  but  10  feet  water  on  it  at  mean  low  water;  and 
that  hence  the  estimate  based  upon  that  year's  work  of  the  cost  of  remov- 
ing the  rock  was  fallacious.  My  experience  with  the  same  parties  at 
work  upon  the  rock  has  sliown  that  they  are  capable  of  much  less  rapid 
progress,  and  that  instead  of  $10,000  being  sufficient  to  remove  the 
rock,  it  will  require,  at  the  same  rate  at  which  the  work  has  hitherto 
been  done,  not  less  than  $77,896  to  remove  Middle  Rock  alone.  I  com- 
menced work  at  Middle  liock  because  that  was  a  work  begun  and  not 
finished,  but  the  appropriation  of  $15,000  was  for  the  improvement  of 
New  Haven  Harbor,  without  regard  to  place,  and  it  was  as  applicable 
elsewhere  in  the  harbor  as  to  Middle  Rock. 

Captain  Dutton,  United  States  Engineers,  in  his  report,  dated  Novem- 
ber 8,  1853,  (printed  Ann.  Doc,  1853,)  states  that  there  are  two 
other  rocks  near  Middle  Rock  that  should  also  be  removed,  and  for 
which  he  made  an  estimate,  as  did  also  Colonel  Houston  in  his  annual 
report  for  1868. 

These  before-mentioned  rocks  all  lie  on  the  entrance  east  of  the  South- 
west Ledge,  and  in  the  channel  principally  used  by  coasters  voyaging 
east  of  New  Haven.  On  the  west  side  of  the  southwest  ledge  is  another 
entrance,  principally  used  by  vessels  sailing  between  New  Haven  and 
New  fir ork,  which  are  the  larger  i)art  of  those  ftom^  to  ^\^^^  SxiwfiL^^t^ 
B.aven» 
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In  this  west  elianiiel  is  Liuldington's  Eock,  which  is  a  more  dangerous 
obstruction,  it  is  thought  by  many,  than  Middle  Hock  itself,  and  its  two 
adjoining  rocks.  So  that  under  the  general  provision  to  improve  New 
Haven  Harbor,  it  is  a  (piestion  if  the  removal  of  Luddington  Eock  should 
not  take  precedence  of  3liddle  Rock.  Further,  there  is  a  very  bad  ssmd- 
bar  niidwiiy  in  the  approach  from  the  entrance  to  the  harbor  and  the 
wharves  .it  New  Haven,  which  many  New  Haven  ])eople  think  should 
receive  attention  before  eitlier  of  the  rocky  ledges  before  spoken  of. 

Seeing  how  inadequately  the  wants  of  the  harbor  had  been  stated, 
how  imjKnfectly  the  obsta(;les  to  removing  the  obstructions  had  been 
compn^liended,  at  the*  time  the  last  reports  were  made  to  the  Depart- 
ment, and  feeling  how  little  could  be  determined  without  further 
thorough  surveys,  1  determined  to  suspend  operations  upon  Middle  Eock 
luitil  the  iSubject  could  as  a  whole  be  thoroughly  examined  and  con- 
sidered. I  was  further  led  to  take  this  cimrse  from  dissatisfaction  with 
the  etticiency  of  the  means  I  was  employing.  The  work  to  be  done 
was  of  too  groat  magnitude  to  be  accomplished  with  such  feeble  prepa- 
rations. It  was  necessary,  in  order  to  go  to  work  in  the  right  way,  to 
expend  as  much  money  in  preparation,  at  least,  as  all  that  we  had  avail- 
able from  the  api»ropriation,  and,  of  course,  I  would  not  feel  justified  in 
recommending  this,  except  upon  a  full  representation  of  the  case  to 
Congress,  and  have  them  appropriate  enough  money  to  make  such 
'I)re]>aration  of  value,  by  providing  enough  to  work  with  afterward.  If 
Congress  is  not  willing  to  do  this  I  hardly  think  it  worth  while  to  expend 
any  nu)re  money  in  removing  the  rocks  at  the  entrance  to  the  harbor. 
At  the  time  I  ceased  operations  we  had  expended  about  80,000  in  actual 
work  on  the  rock,  and  expenses  of  superintendence,  and  consequentlv 
there  is  now  left  8!),000  of  the  appropriation  of  $15,000. 

^Vtth  this  I  first  propose  to  make  a  good  survey  of  the  harbor  where 
obstructions  exist,  and  determine  all  about  them.  I  would  have  d(me 
it  this  season,  but  a  crowd  of  other  duties  made  it  impracticable  at  the 
late  season  at  which  I  discovered  the  necessity  for  it.  After  the  sur- 
vey I  would  recommend  such  use  of  the  remainder  of  the  approi)riation 
as  would  be  clearly  beneficial  to  the  harbor,  if  a  suitable  object  for  the 
amount  of  money  available  should  be  discovered. 

I,  ho^vever,  at  the  present  time  know  enough  of  this  harbor  to  give 
some  general  observations  which  will  j)lace  the  matter  in  a  diftereut 
light  from  what  it  has  heretofore  been  looked  at.  And  first,  a  history 
of  the  attempts  to  remove  Middle  Rock  shall  be  given. 

About  the  year  1851  ]\Ir.  Benjamin  Maillefert  built  an  iron  beacon  in 
the  Southwest  Ledge,  and  he  was  led  to  think  that  Middle  Rock  pre- 
sented a  fair  opportunity  to  employ  his  method  of  operating  upon  sub- 
merged rocky  ledges,  and,  upon  the  recommendation  of  the  collector  of 
the  port  of  New  Haven,  an  appropriation  was  made  for  removing  all  of 
Middle  Ro(!k  above  the  i)lane  17  feet  below  mean  low  water.      A  con- 
tract was  entercMl  into  ^November  23,  1852,  by  Captain  George  Button, 
X^nited  States  Engineers,  with  Mr.  Maillefert,  to  remove  the  rock  to  a 
depth  of  17  feet  at  mean  low  water  for  60,000.    After  firing  36  charges, 
of  125  pounds  each,  upon  the  rock,  Mr.  Maillefert  became  satisfied  from 
the  results  i)roduced  that  he  could  not  accomplish  the  work,  and  that 
it  was  probable  that  the  estimate  upon  which  he  had  based  his  contract 
had  been  made  from  an  examination  of  another  rock  than  Middle  Eock, 
as  there  were  two  others  near  it,  which  he  was  not  at  first  aware  of.    In 
August,  185*^,  Cv\\>tv\u\  Dvvttou  made  another  contract  with  Mr.  Maille- 
fert, wbicU  was  to  tqvw(^\^  ^\\v\(\\^  ^v\\!>2w  Vq  ^  ^fc\vW\  o^t  13^  feetWow 
lueaii  low  water  tor  ^JVi^WVi,   ^\x.^\>\\)CV'iteA.N^i'ii\^^^>^^ 
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powder  upon  Middle  Rock,  and  found  that  the  effect  was  considerably 
less  than  had  been  anticipated,  and  that  the  result  could  not  be  accom- 
plished without  a  much  greater  expenditure  of  means  than  he  had  esti- 
mated. He  therefore  gave  up  the  contract.  His  expenses,  not  counting 
his  own  time,  were  $1,978,  but  he  was  never  allowed  any  recompense, 
though  Captiiin  Button  recommended  that  he  should  be  reimbursed  for 
his  exi)enditures. 

Mr.  Maillefert  claims  to  have  begun  the  work  without  any  hope  of 
profit,  but  regarded  it  as  an  experiment,  in  which  he  was  willing  to  give 
all  his  time  and  efforts,  but  could  not  afford  to  lose  the  money  he  had 
expended.  His  case  seems  even  now  one  that  deserved  liberal  treat- 
ment in  regard  to  this  work,  in  view  of  the  great  difficulty  which  has  so 
far  attended  all  operations  for  removing  submerged  rocks.  His  method 
of  operating  was  simply  to  place  charges  upon  the  rock  and  explod 
them  at  high  tide,  when  the  water  pressure  was  the  greatest.  The  mere 
concussion  of  the  powder  was  expected  to  do  the  work  of  crushing  the 
rock. 

Middle  Rock  is  a  rounded  mass  of  gneiss  rock,  of  a  firm  structure,  and 
well  calculated  to  resist  any  kind  of  shock  upon  its  surface.  Mr.  George 
W.  Townsend,  wJio  has  operated  upon  it,  has  repeated  Mr.  Maillefert's 
operation  with  the  simi)le  change  of  sending  the  'powder  down  by  a 
diver,  while  Mr.  Maillefert  placed  it  by  lowering  it  from  a  boat,  but  the 
result  was  nearly  the  same,  producing  no  valuable  effect.  Mr.  Town- 
send  has  also  employed  the  process  of  drilling  holes,  but  his  progress 
ha«  even  in  this  way  been  very  slow  and  unsatisfactory  at  Middle  Rock, 
while  he  has  succeeded  in  removing  Bulkhead  Rock,  Providence  River, 
Rhode  Island,  to  the  required  depth  of  14  feet  at  mean  low  water  by 
the  same  means  that  was  so  inefficient  at  Middle  Rock,  by  exploding 
charges  laid  on  the  surface.  Bulkhead  Rock,  however,  was  a  rock  with 
deep  ridges,  and  was  com])osed  of  a  brittle  conglomerate  that  fractured 
easily.  Hjid  Mr.  Maillefert  encountered  such  a  rock,  he  would  probably 
have  succeeded  in  reducing  it  to  at  least  a  rounded  surface.  Captain 
Button  expended  802  75  in  making  a  survey  of  the  rock  and  in  exam- 
ining those  contiguous  to  it.  In  March,  1804,  Captain  Prime,  United 
States  Engineers,  proposed  to  try  the  effect  of  gun-cotton  upon  the  rock, 
but  nothing  was  done. 

Under  Brevet  Colonel  Houston,  United  States  Engineers,  the  work 
was  resumed  in  18f)7,  and  Mr.  Townsend  employed.  The  result,  as  re- 
ported to  Colonel  Houston,  was  very  satisfactory,  and  he  reported  that 
all  of  the  rock  above  the  plane  of  15  feet  below  mean  low  water  had 
been  removed  bv  Mr.  Townsend.  Mr.  Townsend  must  have  been  mis- 
taken  as  to  the  reference  of  the  plane  of  mean  low  water,  and  he  was 
probably  not  aware  that  the  top  of  the  rock  had  been  before  determined 
to  be  about  10  feet  below  mean  low  water,  instead  of  15  feet,  as  he  seems 
to  have  assumed.  I  make  these  inferences,  because  our  survey  in  1870, 
after  our  work  was  done,  showed  but  10  feet  depth  still  on  the  rock  at 
mean  low  water,  and  it  is  not  possible  that  our  operations  could  have 
diminished  the  depth.  The  ditference  which  I  have  to  make  between 
my  report  and  that  of  Colonel  Houston  has  arisen,  I  am  assured  after 
the  most  patient  investigation,  from  ignorance  of  uVIr.  Townsend  about 
the  true  position  of  the  mean  low-water  plane  to  which  he  thought  he 
had  referred  his  soundings.  The  difficulty  of  verifying  submarine  work, 
like  this  at  Middle  Rock,  leads  me  to  accept  the  statements  of  those  who 
have  gone  down  into  the  deep  in  person,  especially  wUeu^v\»  \utlv\^vLvv$sVi^ 
there  is  no  pecn/iiary  motive  to  falsity.  1  wm  ^aV\^'^v^cL'^\\,'\v^^\s.^<*i:^^ 
cJjd  jjot  mean  to  7iiisre2>resent  the  case.    Co\oiie\livi\\%Vvi\\^\vj^v:>^\5^xs^^^^^ 
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ations  for  tlie  completion  of  the  work  were  based  upon  the  dedaetious 
derived  from  the  sources  reported  by  Mr.  Townsend,  and  are,  therefore, 
unreliable,  and  others  must  be  made.  Colonel  Houston  designed  to 
remove  the  southwest  ledge  itself,  and  for  all  these  works  he  thou|?ht 
8r>r>,()00  would  be  sufficient.  (See  Ann.  Doc  for  1868.)  Captain  But- 
ton's estimate  for  the  removing  of  Middle  lloi^.k,  and  the  two  adjacent 
to  it,  to  a  depth  of  17  feet  below  mean  low  water,  was  as  follows:  (See 
Annual  Eeport  of  November  8, 1853  5  President's  Annual  Message  for 
iaj3,  pp.  291-295.) 

Middle  llock,  1,330  cubic  yards,  (at  about  $18) : $36, 000 

Itock  '^  H,"  239  cubic  yards,  (at  about  $50) 12,  OCX) 

Rock  ''  C,'-  GOO  cubic  yards,  (at  about  $50) 30, 0<H) 

78,000 

Captain  Dutton  gives  no  i^easons  for  such  different  rates  per  cubic 
yard  for  ^liddle  Kock  and  the  others.  Awording  to  our  measurements 
in  1S70,  after  stopping  work,  there  were  728  cubic  yards  yet  to  be  re- 
moved to  get  a  depth  of  17  feet  on  it  at  mean  low  water.  As  we  know 
that  a  (piantity  so  great  as  the  diiference  between  our  measurement  and 
Captain  Dutton's  had  never  been  removed,  we  made  calculations  of  the 
amount  from  his  survey  of  1853,  and  cannot  make  the  amount  to  be 
remove<l  at  that  time  greater  than  768  cubic  yards.  There  has  evidently 
been  a  mistake  made  somehow\  Captain  Dutton,  it  seems  to  nie,  re- 
porte<l  the  amount  much  too  large ;  but  there  is  a  compensation  in  the 
cost  of  removing  by  his  taking  it  at  so  much  less  than  the  others.  I  see 
no  reason  why  there  should  not  have  been  the  same  cost  i)er  yard  esti- 
mated for  3Ii<ldle  Kock  as  for  the  others.  The  amount  of  rock  removed 
fi'om  Middle  Ko(;k,  under  my  direction  the  past  season,  was  23  cubic 
yards.  For  this  I  paid  Mr.  Townsend  $2,210;  besides  this,  I  paid  $250 
for  powder-fuses,  exploders,  cartridge-cans,  &c.,  not  counting  superiu- 
tenden(ie.  This  is  an  expenditure  of  $2,400,  or  at  about  the  rate  of 
$107  per  cubic  yard.  The  season  was  unusually  favorable,  and  I  do  not 
think  that,  with  the  jireparation  which  the  little  appropriation  afibixied, 
we  could  do  better  hereafter.  Apjjlyiug  this  to  the  quantity  of  rock  yet 
to  be  removed,  we  have  the  following: 

For  ^riddle  Ko<;k,  728  cubic  yards,  at  $107 $77, 896 

For  Uoek  "  D,"  239  cubic  yards,  at  $  107 25, 573 

FoK  Kock  '^  C,"  GOO  cubic  yards,  at  $107 04, 2(K) 


• 


107, 669 


I  have  no  measurement  of  Luddington's  Rock.  With  ample  prepara- 
rati(m,  we  might  be  able  to  remove  these  rocks  at  a  rate  of  $50  per  cuhic 
yard,  whieli  would  make  the  above  estimate  become  $78,350.  I  would 
therefore  n^commend  that  an  appropriation  be  made  of  that  amount, 
and  if  this  cannot  be  alibrded,  that  the  work  be  for  the  present  aban- 
doned. 

The  histoiy  of  the  removal  of  the  Middle  Rock,  w^hich  I  have  given 
in  the  preceding  parts  of  this  report,  shows  that — 

Mr.  Maillefeit  expended  upon  it $1,975 

Captain  Dutton  and  Colonel  Houston,  (for  the  United  States) . . .       6,000 
Myself,  (for  the  United  States) 6,000 

Total "^^"^^ 
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Comparing  our  survey  with  Captain  Button's,  wc  have  all  topfcther 
removed  40  cubic  yanls  of  the  rock,  costing  on  the  average  ^lUi)  37.J 
l)er  cubic  yard.  If  we  go  on  in  this  way,  there  is  no  way  of  judging 
what  amount  of  money  might  be  expended  in  a  long  time  before  the 
work  would  be  accomplished.  I  do  not  care  to  estimate  on  such  a  basis. 
The  only  way  to  do  the  work  of  improving  the  entrance  to  New  ETaveu 
Harbor  is  to  take  the  full  measurement  of  what  is  to  be  accomplished, 
snppose  that  sufficient  means  will  be  granted,  and  make  such  estimates 
as  the  magnitude  of  the  work  to  be  done  requires,  and  the  preparation 
for  the  work  made  proportionately. 

The  business  of  New  Ilaven  requires  that  there  should  be  a  channel 
dredge<l  200  feet  wide  and  to  a  depth  of  14  feet  at  mean  low  water,  up  to 
the  wharves.  At  present  there  is  not  more  than  7  feet  at  mean  low 
water.  The  mean  rise  of  tides  is  5.8  feet.  To  make  the  required  chan- 
nel would  require  the  removal  of  259,2G0  cubic  yards  of  ordinary  dredg- 
ing material,  at  a  cost  of  25  cents  per  cubic  yard,  requiring  $04,815. 

This  dredging  is  in  many  respects  more  important  to  New  Ilaven  than 
the  removal  of  the  rocks  at  the  entrance  to  the  harbor. 

New  Haven  harbor  is  a  fine  harbor  of  refuge  for  coasters.  Immense 
fleets  anchor  here  in  unfavorable  winds.  It  deserves  all  the  considera- 
tion due  to  an  importsmt  harbor  of  refuge  against  disasters  and  loss  of 
life  that  attaches  to  such  places. 

New  Haven  is  in  the  collection  district  of  New  Haven ;  it  is  its  own 
I)ort  of  entry.  The  amount  of  revenue  collected  during  the  last  fiscal 
year  was  8234,773  38. 

The  harbor  is  in  the  third  light-house  district,  and  there  is  a  light- 
house on  the  east  side  of  the  entrance.  There  is  a  fort  constructed  for 
its  defense.  In  view  of  the  importance  of  the  harbor,  I  would  recom- 
mend that  Congress  regard  the  complete  improvement  as  an  obje(*t 
worthy  of  the  consideration  of  the  Government,  and  that  a  liberal  appro- 
priation toward  the  end  be  made,  so  that  preparation  can  be  made  ade- 
quate to  its  full  attainment. 

With  this  view,  it  is  therefore  recommended  that  an  appropriation  be 
made  for  improvhig  New  Haven  Harbor  of  $75,0(K). 

Accompanying  this  report  is  a  sketch  showing  the  general  position  of 
the  rock  at  the  entrance  to  New  Haven  Harbor. 

A  tracing  of  the  survey  of  Middle  Rock,  made  by  Captain  Duttou  in 
1853,  in  black. 

A  tracing  of  the  survey  made  by  Benjamin  Maillefert  in  1853,  in  blue. 

A  tracing  oC  the  survey  made  by  ourselves  in  1870,  in  red. 

The  tracings  of  Middle  Kock  are  so  arranged  that  they  can  be  readily 
compared  by  superposition. 

I  send  also  the  report  of  3[r.  George  H.  Mann,  civil  engineer,  who  su- 
X)erinten(led  the  operations  at  Middle  Eock  the  past  season. 
Yoiu:s,  resi>ectfully, 

G.  K.  WARREN, 
Major  of  EngineerSj  Bvt.  Maj.  Gen.,  C  S.  A. 

Brigadier  General  A.  A.  Humphreys, 

Clikf  of  Engineers^  U.  S,  A. 
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Engineer  Office  United  States  Armt, 

Newport,  Rhode  liland,  January  iiO,  1871. 

Gknkkai.  :  I  liavr  the  honor  to  Biibiuit  the  report  of  oi>erution8  at  Middle  Rock,  New 
Havt-n  Harhor,  Coinjt»cticnt,  togetlior  with  the  iiiforiiiatiuii  in  regard  to  other  obstruc- 
tions in  tho  liarbor,  and  tlie  dednctions  drawnfrom  a  careful  survey  of  the  rock.  Ojiera- 
tions  wtiH.'  connumce*!  at  the  rock  on  the  (»th  of  September,  and  were  continuAl  until  the 
13th  of  October,  wln^n,  in  accordance  with  your  ordciv,  the  work  was  Rtopi>ed.  During 
the  time  the  weather  wjis  unusually  favorable,  but  nine  days  being  lost  on  account  of 
bad  weaflnsr,  out  of  a  total  of  thirty-two  and  a  half,  and  liiost  of  this  was  owing  to 
eoni]>aratively  light  winds,  which,  on  account  of  the  ex]»o8ed  position  of  the  rock,  pre- 
vented opi-rations,  the  jirogress  of  the  work  Vas  not  at  all  satisfactory,  but  50  tons 
being  removed  in  twenty-three  and  a  half  working  days,  or  less  than  two  tons  a  day. 
I  cf  insider  the  faihin.>  of  the  operation  due  to  the  following  causes,  which  could  in  future 
attein])t.s  be  obviated : 

1st.  I  nsuflicient  numbers  and  bad  form  of  drills. 

2d.  Impro})er  phicingi>f  the  drill-holes,  causing  them,  when  blasted  out,  to  form  sim- 
ply a  crater,  owing  to  the  line  of  least  resistance  being  too  great  for  the  explosive  en- 
ergy of  the  ])Owdt?r. 

iVd.  Defective  hoisting-apparatus,  nnich  time  l>eing  lost  in  chaining  rock,  which  would 
have  been  saved  by  im  pro  veil  apparatus. 

4th.  No  means  of  sharpening  drills,  which,  owing  to  the  exceeding  hard  character  of 
the  rock,  became  very  rai>idly  dull,  es))ecially  when  the  drilling-machine  is  run  at  a 
velo<rity  sutlieient  to  secure  rapid  jin^gress. 

5th.  Too  much  reliance  on  face  and  surface  blasts.  Experience  here  and  elsewhere 
has  denumstrated  the  waste  of  time  and  powder  in  attempting  to  blast  granitic  rockhv 
this  method ;  the  resistance  of  the  watt-r  is  inadequate  to  cause  any  tiling  like  enough 
concussion  to  shatter  the  rock;  and  in  order  to  remove  rocks  of  this  character,  drilling 
must  be  resort e« I  to. 

()tli.  Non-adaptability  of  the  drilling-machine  to  the  charact<er  of  the  rock.  This 
will  be  evident  when  the  record  of  the  progress  is  stated.  The  be*t  duty  done  was  at 
the  rate  of  5  inches  an  hour,  the  hole  being  4  in<-hes  in  diameter.  The  average  duty 
is  not  over  4  inches  i>er  hour.  The  average  number  of  strokes  per  minute  was  altout 
fifty,  when  at  least  one  hundred  is  necessary  for  rapid  drilling.  The  machine  is  liahle 
to  derangement,  and  though  well  enough  adapted  for  soft  rock,  does  not  strike  a  heavy 
enough  Idow  to  i)roduee  nnich  effect  on  a  rock  as  hard  as  Mi<hlle  Kwk,  the  stn»ke 
being  but  ri  inches,  and  the  weight  striking  only  125  jiounds.  Middle  lv(»ck  is  markeil 
by  a  red  spar-buoy  placed  by  the  Light- House  lioanl,  and  is  about  one  and  one-fourth 
miles  from  the  New  Haven  light,  in  a  south-by -southwest  directifm.  It  is  about  75 
f»*et  by  i){)  feet,  running  in  a  northeast  and  southwest  direction.  The  composition  \a 
that  of  a  coarse-grained,  yellow,  granitic  rock,  the  (luartz  being  largely  in  excess,  thus 
rendering  it  very  dillicult  to  drill.  After  the  conclusion  of  the  blasting  operation,  a 
survey  was  made  by  anchoring  two  vessels  in  ])arallel  lines  CO  feet  apart.  The  sides 
of  the  vessels  were  nnirked  oil'  in  ilistances  of  five  feet.  A  nine-thread  line,  with  strips 
of  red  bunting  inserted  into  a  distance  of  10  feet,  was  employed  to  sound  along,  the 
soundings  being  therefore  taken  at  the  corners  <>f  rcjctangles  5  feet  by  10  feet.  The 
Boinidings  were  reduecd  to  menu  low  water,  and  give,  as  the  least  depth  on  the  rock, 
10  fert. 

The  rock  is  abru])t  on  the  nortliwest  side,  ninning  up  to  a  peak,  and  sloping  quite 
gradually  on  the  southeast  side.  The  wat^»r  ahout  the  n)ck  has  a  depth  of  22  feet  at 
mean  low  water.  1  am  unable  to  see  that  Mr.  Townsend  accomplishetl  anything  of 
importance  in  \f^77,  the  survey  failing  to  show  not  only  that  the  depth  of  water  over 
the  rock  had  been  increasfMl,  but  also  soundings  taken  about  the  edges  of  the  rock 
give  no  evidence  of  the  large  ijuantitit^  of  rock  asserted  to  have  bi»en  tumbled  into 
deep  water  by  Mr.  Townsend. 

In  case  it  should  hereaft(?r  be  detcnnined  to  remove  the  rock,  I  would  recommend 
that  ti  vessel  and  working-i)arty  be  hired  directly  by  the  Engineer  Department,  and 
that  I'itlier  nitro-glyeerine  or  gun-cotton  be  used  in  connei'tion  with  powder.  Nitro- 
glycerine C4iuld  he  readily  made  on  shore  and  taken  out  when  required.  Also,  that 
some  investigations  be  nunle  in  regard  to  the  working  of  drilling-machines,  run  by 
compressed  air,  for  submarine  working.  Whatever  form  of  drilling-machine  is  em- 
ployed, a  low  of  holes  should  Im-  driUed  along  one  face  of  the  rock  and  explcKhHl  siund- 
taneously.  For  hoisting  small  fragments,  I  would  suggest  a  tub  of  boiler-iron,  with  a 
grated  bottom,  oi)ening  about  a  hinge.  Middle  Kock  is  not  as  formidable  an  olw»tructiun 
to  navigjition  as  Lnd<Uiigt4m's  Kock,  alK>ut  three-fourthsof  amile  to  thesouthwe.st,  and 
directly  in  the  chann<.'l  of  tin*  west  entrance  to  the  harlior.  From  the  statements  of 
the  harlhjr  pih)ts,  I  would  conclude  that  the  rock  has  over  it  abtmt  10^  feet  of  water  at 
low  water.  The  form  is  that  of  a  frustum  of  a  cone,  about  15  feet  across  at  the  top. 
ami  ninning  down  u\>t\\yI\^'  iov  vjlvXwyV.  ^Vws^-awvj.v^ '^awV  \\\«vk  v^Uik^mi^;  off  gradually  into 
water  25  f wet  deep  jvt  \uw  waVex.  'I\\v\e  \v»,  \  \>v^\viNsi^  tvv>  \^\^^^^  ^^\s^\s.  \\.  "saX  ^x-t^^ 
ftJlluMigh  one  is  repYii^LUlca  vju  XV<i  VuWvi^  ^\\j\^i^  ^vi^^a^.  ^\iXN^^  ^tssX.  \sx  S>cs&N!Ka85. 
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harbor  Middle  Bar  obstracts  tho  cliaunel  to  a  ji^cat  extent,  aud  Hlionld  bo  dredged 
thruu|;b.     Uutil  a  thoroui^h  snrvoy  is  made  of  the  ]iarb<ir,  it  \»  iiii}>urt8ib]e  to  state  ^vith 
any  degree  of  eertaiuty  tne  points  at  which  dredging  wuuhl  be  must  advautageousiy- 
dune,  as  many  changes  have  taken  place  since  the  last  survey  was  made. 
I  am,  general,  yours,  very  respectfully, 

GEORGE  H.  MANN, 

Civil  Engineer* 
General  G.  K.  Warren, 

Corps  of  Engineers  J  U,  S,  A. 


T13. 

SURVEY  AND  IMPROVEMENT  OF  THE  HOUSATONIC  RIVER,  CONNECTICUT. 

* 

This  survey  was  flnisbcd  and  reported  January  23, 1871,  and  printed 
in  H.  Ex.  Doc.  No.  95,  third  session  Forty -lirst  Congiess.  The  amount 
estimated  therein  for  impro\ing  the  river,  exclusive  of  the  bar  at  the 
mouth,  was  $24,880.  The  amount  appropriated  by  the  act  approved 
March  3,  1871,  was  $15,000. 

Advertisements  for  ])roposals  to  do  the  work  were  duly  made,  and  the 
following  is  an  abstract  of  those  received : 
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The  contract  was  awarded  to  P.  W.  Myers,  of  Stamford,  Connecticut, 
lor  all  but  the  removal  of  Drew's  Rock,  which  it  was  thought  best  not 
to  attempt  with  the  present  appropriation. 

Mr.  Myers  commenced  work  in  (hedging  on  Drew's  Bar  in  July,  Jind 
has  continued  at  work  since.  The  wing-dam  at  Sow  and  Pigs  Kcef 
will  be  commenced  in  September.  • 

I  recommend  an  additional  appropriation  of  $15,000  to  continue  the 
iu»provement  and  make  a  thorough  survey  at  the  mcmth. 

The  Uousatonic  River  is  the  boundary  between  New  Haven  and  the 
Fairfield  collection  district. 

The  revenue  collected  during  the  fiscal  year  ending  June  30, 1871, 
was,  at  New  Haven  $349,720  70,  and  at  Bridgeport,  in  the  other  district, 
$7,193  96.    Bridgeport  is  the  nearest  port  of  entry. 

I  have  annexed  hereto  my  rei)ort  made  last  January  upon  the  survey 
of  the  river,  to  which  I  have  added  the  tide  observation  at  Stratford 
and  Derby.  Mr.  Edwards's  rei>ort  does  not  describe  the  bench-marks  to 
which  this  mean  level  has  been  referred,  but  it  is  my  design  to  have  a 
permanent  mark  made,  if  it  has  not  already  been  done,  so  that  this 
level  can  hereafter  be  readily  found. 


Record  of  tide  observations  at  Stratford  and  Derh/f  on  the  Housafonic  iJirer,  CJonnccticut^ 

made  in  1870. 


STRATFORD.* 


Date 


Low  water. 


October  19,  li?70 

Ck'tnbir  19, 1870 

OctolHrr  20,  li*;0 

OirtolM»r  20, 1870 

Cictolwr  21,  ItfTO 

CK^tolKT  21.  IftTO 

<  )<'tolMT  22,  IrtTO 

(k'tolter  22.  ItaO 

Octobrr  23, 1H70 

October  23, 1870 

Ottobor 24.  li<70 , 

Octolwr  24, 1870 • 

(ktolior  25, 1870 

O«tol»er  25. 1870 

(ktob»*r26, 1870 

(ktobor2<i.l870 

October  26, 1870 

October  27. 1870 

Oi.tol)er  27, 1870 

Octol)er  28, 1870 

October  28, 1870 

0<aolK?r  29. 1870 , 

0«:tolH»r  29, 1870 

October  30,  lt<70 , 

Octoljor  30. 1870 

Cktober  31. 1870 

October  31, 1870 

NovenilMn- 1, 1870 

jS^ovcnibc-r  1, 1870 

Nov«*mber  2, 1870 

Novi>nil>er  2, 1870 

NovomborS.  l.*<70 

NovenilH*r3, 1»<70 

November  4, 1^70 , 

Novoiulwr  4, 1870 , 

Xo  vember  5, 1870 t , 

NuveiulKT  5,  "[t^O 

Kovtmibcr  0, 1870 

N<ivfinber  C,  J870 

November  7, 1870 , 

7%oYi'inbrr  7, 1/^70 , 

Kovember  8,  Jd70 


1.00  p.  m. 


1.25 
2.40 
3.30 
3.30 
4.10 
4.35 
5.15 
5.30 
6.00 
a  40 
7.00 
7.30 


a.  m. 

|».  lU. 

a.  in. 
p.  ni. 
a.  ni. 
p.  HI. 
it.  111. 
p.  lU. 
a.  lu. 
p.  m. 
H.  in. 
p.  in. 


7.35 
8.05 
8.10 
9.00 
9.25 
10.00 
10. 15 

10.  45 

11.  00 
11. 15 

1.00 


a.  in. 
p.  in. 
li.  in. 
p.  in. 
a.  in. 
p.  m. 
n.  in. 
I),  m. 
ii.  ni. 
p.  in. 
]>.  in. 


1. 10  a.  m. 
1. 20  p.  m. 

2.  (10  a.  m. 
fi.  20  p.  in. 

3.  00  a.  ni. 
3. 30  p.  m. 
4. 31)  a.  in. 
4. 20  p.  m. 
5. 00  a.  in. 
5. 15  p.  ni. 
5. 30  a.  ni. 
C.  00  p.  ni. 
0.00  a.m. 
fi.  3ft  p.  TO. 
C.  \Vi  a.  TO. 


Hi;;b  water. 


7.06 
8.00 
8.35 

9.15 
9.50 
10.00 
10.30 
10.40 
11.30 
11.  45 
12.10 


p.  m. 
a.  in. 
p.  m. 
a.  m. 
p.  in. 
a.  m. 
p.  in. 
a.  lu. 
p.  in. 
a.  in. 
p.  ni. 
p.  lU. 


12. 35  a.  in. 
12. 35  p.  lu. 


1. 00  a.  m. 

1. 15  p.  m. 

1. 45  a.  in. 

2. 15  p.  m. 

2.  45  a.  111. 

3. 15  p.  m. 

4. 05  a.  m. 

4. 30  p.  in. 

5. 30  a.  m. 

6. 00  p.  m. 

6.  43  a.  in. 

7. 15  p.  in. 

7. 30  a.  in. 

8. 15  p.  ni. 

fL  'M  a.  in. 

9. 00  p.  in. 

9.  :i5  a.  m. 
10. 00  p.  in. 
10. 15  a.  in. 
10. 30  p.  in. 
10. 40  a.  ni. 
11.  IQ  \>.  lu. 

\^WiTO.. 


*Moaa  rise  and  faU  at  atn.tXorai.^l«AV 
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Record  of  tide  observations,  j-c, — Continued. 


Date. 


Novoinher 
Koveuibijr 
November 
NovemlMjr 
Kovembor 
XovomWr 
November 
Nov«'ml)er 
Novouilwr 
NovemlHT 
Noveml»er 
Novell)  l)er 
Novemb^T 
NoverabJT 
NovomlHT 
November 
November 


8,lt570  . 

9,  IrtTO  . 
9,1870  . 

10,  l^f70 
10, 1H70 

11,  li*70 

11.  l^'TO 
12,1870 

12,  lfc70 
13.1870 
13, 1870 
14, 1870 
14. 1870 
15, 1870 
15, 1870 
16. 1870 
17, 1870 


Low  water. 


7.00 

7.50 

7.15 

7.45 

8.00 

a  15 

&35 

&45 

9.15 

9.25 

10.00 

10.00 

10.20 

10.40 


p.  m. 
a.  Tu. 
p.  m. 
a.  m. 
p.  m. 
a.  u. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 


12.00 
1.15 


m. 
p.  hl 


High  water. 


12. 15  a.  ml 
12. 30  p.  m. 


12. 45  p.  m. 
1. 20  p.  m. 


2. 10  p.  m. 
SL3bp.  m. 


3. 30  p.  m. 
4. 15  a.  m. 
4.  40  p.  m. 
5. 15  p.  m. 
6. 40  p.  m. 


Biae. 


"3.96' 


4.10 
5.10 
4.50 


4.90 
'4.06' 


4.  BO 
X70 


4.00 
4.20 


Fan. 


JFM. 

5^50 
3.70 
5i60 
4.30 
4.50 

""4.36 

"""4.60 


4.35 


4.80 

aso 


4.10 
4.90 


DERBY.  * 


Date. 


OctolKT  19. 1870  . . 
Octolior  19, 1870  . . 
Ot'tol)er20,1870.. 
Oftob4'r  20, 1870  . . 
Octol>«;r2I,  1870.. 
Oct«lK'r2l,1870.. 
October  22,  1870.. 
Octolier22,l870.. 
OctolMjr  23. 1870  . . 
October  23, 1870  . . 
Octob<;r24.  1870.. 
Oct<»ber  24, 1870  . . 
October  25, 1870 . . 
October  25,  ls70.. 
OctolK»r  2(5.1870.. 
October  20, 1870  . . 
OctolM>r27, 1870.. 
OotolK-r  27, 1870  . . 
October  28.  1870.. 
October  28. 1870.. 
Oetol)era9, 1870.. 
October  29, 1870.. 
October  30,  lh70  . . 
Octol>er:M),  lb70.. 
October  31, 1870  . . 
October  31, 1870.. 
November  1, 1870 
Novemb«'r  1. 1870 
November  2. 1870 
November  2, 1870 
November  3,1870 
Novembers,  1870 
November  4, 1870 
November  4. 1870 
N<»vemlH?r  5, 1870 
NovonlbiT  5. 1870 
Novi'uiber  f».  1870 
Noveml»er  6, 1870 
November  7, 1870 


Low  water. 


2.40 
3.30 
3.30 
4.20 
4.20 
5.20 
5.50 
6.50 
7.10 
7.20 
7.50 
8.30 

aoo 

9.20 

9.20 

10. 00 

9.50 

10.50 

11.10 

12.10 

12.00 

12.50 

12.30 

1.30 

2.30 

aoo 

3.00 
3.50 
3.50 
4.30 
5.10 
5.50 
6.20 
&10 
7.10 
6.50 
7.50 
7.40 
8.10 


p.  ro. 
a.m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  ni. 
p.  m. 
a.  ro. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
]).  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
m. 

p.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
]>.  m. 
a.  m. 
p.  m. 
a.  ID. 
p.  m. 
a.  ip. 
p.  ra. 


High  water. 


lUsc. 


&  10  p.  m. 


a  10 

9.10 

9.50 

10.00 

10.50 

11.00 

12.10 

11.50 

12. 10 

12.40 

1.00 

1.20 

1.40 

2.30 

2.30 

310 

3  40 

330 

4.30 

5.30 

5.20 

6.00 

7.10 

7.20 

8.00 

8.30 

9.00 

9.30 

9.40 

10.30 

10.50 

11.00 

11.10 

11.30 

12.20 

12.00 

11.50 


p. 
P- 
p. 
p. 


a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 

m. 

m. 

m. 

m. 
a.  ra. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  ra. 
a.  m. 
p.  m. 
a.  m. 
p.  ra. 
a.  ra. 
p.  ra. 
a.  ra. 
p.  ra. 
a.  ra. 
p.  ra. 
a.  ra. 
p.  ra. 
a.  m. 
p.  ra. 
a.  ra. 
a.  m. 
m. 
a.  m. 


Feet, 
4.80 


5.90 
5.20 
4.00 
5u25 
5.00 
5.10 


4. 
5. 
5. 
5. 
& 
4. 
5. 
5. 
6. 


30 
10 
75 
00 
65 
75 

eo 

50 
50 
4.60 
4.90 
Si  05 
4.50 
4.45 
5.35 
6.10 
2.90 
a  40 
4.20 
4.20 
4.75 
4.85 
4.90 
4.75 
3.35 
a  75 
4.05 
4.10 
5.20 
4.05 
5.10 


Fall 


Feet 

aao 


SlOO 
4.60 
5.70 
430 

ass 

4.90 
&30 
4.30 
a  10 
a65 

ao5 
a75 

4^ 

aao 
a  90 
aao 
a  10 
a  15 

4.50 
4.t5 

4.05 

a  10 
ato 

3  70 
315 
4.25 
375 
a  10 

aoo 

430 
440 
430 
450 
400 
440 
430 
410 


*  Meau  rise  and  fall  at  Derby  ia  4. 95  feet, 
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T  14. 

Engineer  Office,  United  States  Arihy, 

Newporty  Rhode  Island,  January  23, 1871. 

General  :  I  have  the  honor  to  submit  the  following  report,  with 
maps,  of  the  "  survey  of  the  Housatonic  River  below  Derby,"  author- 
ized by  section  2  of  the  act  making  appropriations  for  rivers  and  har- 
bors, ai)proved  July  11,  1870. 

The  Housatonic  River  from  Derby  to  the  outer  bar  is  thirteen  miles 
long. 

A  special  report  on  the  general  character  and  capacities  for  commerce 
of  this  river  was  made  to  you  by  Major  D.  C.  Houston,  brevet  colonel, 
January  8,  1870,  printed  in  H.  Ex.  Doc.  No.  02,  second  session  Forty- 
first  Congress.  In  that  it  is  estimated  that  a  thorough  survey  of  the 
river  below  Derby  would  cost  $5,000.  The  amount  allowed  to  me  for 
all  the  surveys  I  had  to  make  (though  a  liberal  one,  considering  the 
amount  of  the  appropriation  from  which  it  was  taken,  and  the  great 
number  of  surveys  expected  to  be  made  with  it)  was  at  first  but  80,000, 
and,  in  making  a  due  apportionment  to  the  different  surveys  intrusted  , 
to  jne,  I  found  that  82,000  was  all  that  I  could  spare  to  tlie  survey  of 
the  Housatonic  River.  A  preliminary  examination  by  General  Theodore 
G.  Ellis,  civil  engineer,  designated  the  points  to  which  the  survey  should 
be  confined,  and  it  was  placed  in  charge  of  Mr.  W.  S.  E<lwards,  civil 
engineer,  formerly  an  assistant  on  the  United  States  Coast  Survey. 
His  report,  dated  January  1, 1871,  and  maps,  in  three  Sheets,  on  a  scale 
of  24  inches  to  the  mile,  are  transmitted  herewith,  and  made  a  part  of 
my  report.  He  made  detailed  surveys  at  the  Sow  and  Pigs-Reef^  Two- 
Mile  Island,  Crofut's  Bar,  Drew's  Rock  and  Bar,  and  Mill  Bar  and  Rock. 
His  report  is  clear  and  brief,  and  I  refer  to  it  for  information  with 
regard  to  these  localities.  His  estimate  for  improving  the  river  so  as 
to  secure  a  draught  of  7  feet  at  mean  low  water  is  824,486,  which  I  approve. 

The  above  surveys  anil  plans  of  improvement  were  directed  with  a 
view  to  meeting  the  wants  of  the  case  as  presented  in  Colonel  Houston's 
reiwrt  on  January  8, 1870,  already  referred  to,  and  quoted  in  your  report, 
January  14,  1870,  to  wit : 

llic  river  is  now  conHiderod  navif;ablo  for  vessels  drawing  7  feet,  t.  e.,  by  taking  ad- 
vantage of  the  tides ;  but,  owing  to  the  variation  between  the  times  oi  high  water 
between  Derby  and  the  mouth,  (by  our  survey  in  1K70,  one  hour,)  dehiys  are  experienced 
in  crossing  tlie  npper  bars.  It  is  considered  that  if  the  depth  of  wat*T  on  the  upper  bars 
can  l>e  increa8<'d,  a  great  improvement  would  be  made,  even  if  the  lower  bar  should 
remain  untouclied.  It  may  be  found,  however,  after  a  detailed  oxaminaliou  that  the 
latter  admits  of  improvement. 

Mr.  Edwards  made  an  eslimafe  that  it  would  require  about  $700  to 
make  a  i>roper  survey  of  the  mouth  of  the  river,  and  on  this  representa- 
tion to  you  the  additional  allowance  was  made  to  me.  It  came  however 
80  late  that  it  was  not  practicable  to  present  the  result  of  such  snrvey 
to  Congress  at  this  session,  and  the  season  had  become  very  unfavora-  , 
jle  to  such  work.  I,  however,  had  some  soundings  and  measurements 
made  by  Mr.  Edwards  at  an  expense  of  $115,  which  have  just  reached 
me  in  time  to  be  available  for  this  report. 

The  result  of  this  examination  is  shown  in  red  on  the  accompanying 
copy  of  the  Unito<l  States  Coast  Survey  of  the  Housatonic  below  Derby 
made  in  1837.  This  map  also  has  the  location  of  the  three  sheets  of 
detailed  survey  made  by  Mr.  Eclwards  the  past  year. 

It  will  be  seen  by  examining  this  map  t\\at  co\mv\vi\Vk\^^  Ow5v\v^^%>»»:^4 
taken  place  at  the  mouth  since  1837.    T\ie  aa.uOL-«^Y\»  qm  \5qa>  ft5i&\'»Afc  ^"^ 
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tlie  harbor  bas  leiiKtlieiipd  like  all  others  that  I  have  examined.  Anew 
outk't  has  Ix'eii  luriiitd  near  this  eiist  side  saiul-apit,  and  a  i>ortion  of  the 
land  formerly  dry  at  low  wat«r  has  been  washed  away  near  the  main 
entrance,  as  hua  al»o  a,  small  low-water  island  formerly  in  the  main 
channel. 

But  the  depth  of  the  water  on  the  bar  is  substAntially  the  same,  viz, 
3  to  4  feet  at  low  water,  aceording  to  the  kind  of  tide,  thus  showing  that 
this  depth  is  the  n'sult-  i)f  ci-rtain  fni-cea  uot  materially  mo<lifled  by  any 
natnml  changes  in  the  fonn  of  the  outlet. 

I  am,  therefore,  firmly  of  tlie  opinion  that,  unless  wc  change  the  opera- 
tions of  these  natural  foiccs  by  artiticial  barriers  to  the  action  of  the 
waves,  there  is  but  little  hope  of 
any   improvement   by   dre<lging, 
:  and  I  regard  it  as  an  essential  pre- 

I  liininary  to  dredging  at  the  mouth 

to  build  a  breakwater  there,  how- 
ever expensive  this  latter  may  be, 
My  plan  is  to  close  up  the  new 
'  outlet  and  build  a  sea-wall  ftoia 

the  (4ind'Spit  on  the  east  side  out 
to  the  line  of  lowest  water,  a  ilis- 
ft,  tanee  of  2,100  feet.     This  wall  to 

be  8  feet  wide  on  top.  14  feet  wide 
*  at  mean  low-water  level,  and  to 

rise  12  feet  above  mean  low  water. 
It  is  to  be  built  of  large  blocks  of 
rubble- stone,  except  the  top 
course,  which  must  be  of  single 
stone,  2  feet  thick,  8  feet  long, 
clam]ied  together,  and  the  bottom 
course,  which  must  be  made  of 
stone  so  long  that  two  of  them 
Khali  reach  entirety  across  tUe 
bottom. 

To   fill   tlic  new  outlet 
with  Hprap  and  brush, 
i»40  cubic  yards,  at  ^o      82, 700 
To  build  the  wall,  12,800 
cubic  yards,  at  $10...     128,000 


130, "(» 


From  extreme  low-water  line 
out  to  the  (J-foot  curve,  a  distance 
of  2,100  feet,  I  would  build  a 
breakwater  on  the  following  plan, 
being  the  same  l-bavo  recom- 
mended for  liiidgeport  and  Poit 
Jefferson  Harbors. 

tfectioH  of  brenkiraier.  Spring 
tide*  rise  9  feet  alwve  mean  low 
water.  The  top  of  the  wall  to  rise 
2  feet  above  high  water  of  spring 
tides. 
"Wall  to  be  6  fee\  ■«'u\ti  ottVoii)',  \«i.ttKx  4\i\iOTv\;,?i«'»ra.\a\\^tw.t  above 
low  water;  to  be  coravioacft.  ot  gYa.uvXfe'\A<iOia<AtEQia.1\ft  v<s*s«,-swft* 
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each,  of  a  thickness  from  18  inches  to  2  feet;  to  be  doweled  through- 
out with  gun-metal  dowels,  and  top  course  securely  clamped  with  wrought 
iron  of  suitiiblo  size,  (cost,  say,  $25  per  yard.) 

Tliis  wall  to  rest  on  a  bed  formed  by  throwing  in  large  irregular 
blocks  of  stone  of  not  less  than  IJ  tons  weight,  having  a  slope  seaward 
of  one  upon  three,  and  shoreward  one  upon  one,  and  to  be  15  feet  wide 
on  top  at  level  of  mean  low  water.  This  foundation  to  be  brought  to 
even  surface  by  small  angular  stones,  and  paved  on  the  sea  slope  with 
large  granite  blocks  IJ  feet  thick,  and  not  less  than  2  tons  weight, 
clamped  with  wrought  iron.  The  foot  of  the  paved  to  be  protected  by 
large  riprap  stone,  same  as  for  the  body  of  the  breakwater;  to  contain 
al)out  4  cubic  yards  per  lineal  yard  of  breakwater.  All  the  riprap  to 
cost,  say,  $6  per  yard,  the  pavement,  $25  i)er  yard. 

The  above  wall  is  proportioned  so  as  to  be  about  the  same  cost  as  a 
rough  breakwater  would  be  made  of  the  same  height,  namely,  11  feet. 
As  the  height  increases,  there  is  a  gi*eat  saving  in  combining  them  as  I 
have. 

This  particular  form  is  adapted  as  the  basis  of  calculation.  It  may  be 
modified  in  practice  as  may  be  necessary.  Tlie  body  of  the  work  may 
not  need  paving. 

From  the  exi>erience  with  the  sea-wall  at  Southport,  the  thickness  of 
wall  adopted  will  be  sufficient  to  stand  tbe  waves  of  Ix)ng  Island  Sound. 
The  Southi)ort  sea-wall  is  9  feet  above  ordinary  low  water,  and  it  is 
thought  that  2  feet  additional  height  should  be  given  it.  That  is  the 
reason  a  height  of  11  feet  is  taken  above  mean  low  water  for  this  design. 
The  waves  in  he^vy  storms  and  high  tides  will  break  over  such  wall, 
but  not  enough  to  cause  any  swell,  aitd  if  the  wall  be  well  built,  it  will 
probably  stand  the  shock.  However  this  wall  may  answer,  it  is  probable 
that  a  higher  structure  of  stone  should  not  be  adopted. 

To  build  the  body  of  the  breakwater,  2,800  cubic  yards  of  large 
riprap  stone,  at  $6 816,800 

To  pave  the  outer  slope,  if  necessary,  630  cubic  yards,  at  $25. .     15,  750 

For  1,400  cubic  yards  riprap  at  base   of  outside  slope,  (if 

paved,)  at  $6 8, 400 

To  build  top  wall,  7,875  cubic  yards,  at  $25 196, 825 

Total  for  breakwater 237, 775 


For  dredging  to  secure  depth  of  7-foot  over  the  outer  bar  of 

a  width  of  200  feet,  40,000  cubic  yards,  at  30  cents $12, 000 


Making  a  total  for  improving  the  mouth  of  the  river  as  fol- 
lows: 

For  sea-wall  from  high-water  line  to  low-water  line,  filling  up 

uneven  places,  &c $130, 700 

For  building  breakwater  out  to  the  6-foot  curve 237, 775 

For  dredging  on  the  outer  bar 12, 000 

Total 380,476 
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It  is  proper  to  make  a  few  additional  remarks  in  regard  to  the  improve- 
ment of  tbis  liver. 

The  survey  shows  that  the  tide-wave  moves  up  the  river  at  the  rate 
of  three  miles  an  hour.  The  mean  velocity  of  the  current  is  not  deter- 
mined, but  supposin*^  it  is  at  least  one  mile  an  hour,  as  its  duration 
being  about  four  and  one-half  hours,  a  vessel  would  drift  alone  four  and  one- 
half  miles  on  one  tide,  but  during  the  time  the  crest  of  the  high-water 
wave  was  ascending  the  river  she  would  drift  but  one  mile,  leaving 
twelve  miles  to  overcome  bv  sails  or  steam. 

This  would  require  a  rate  of  speed  of  the  vessel  through  the  water  of 
twelve  miles  an  hour.  A  steamboat  crossing  the  outer  bar  at  full  tide 
couhl  easily  reach  Derby  in  one  hour,  and  would  carry  the  flood  with 
her.  No  sailing  vessel,  however,  could  do  so,  and  the  tide  would  be 
falling  before  she  reached  Derby.  Therefore  dredging  on  the  upper 
bars  alone  would  be  a  great  assistance,  as  stated  by  Colonel  Houston. 

A  vessel  departing  from  Derby,  even  a  steamer,  at  high  tide,  would 
*  0(!cupy  an  hour  in  reaching  the  mouth,  and  would  reach  thei*e  after  the 
tide  had  been  falling,  probably,  for  two  hours.  What  the  depth  on  the 
bar  at  that  stage  is  will  recpiire  a  further  survey  to  determine,  but  it 
is  evident  that  in  order  to  prevent  delays  to  outward-bound  vessels, 
amounting  in  time  to  at  least  one  tide,  the  bar  at  the  mouth  should  be 
improved  so  as  to  give  the  same  depth  at  mean  low  water  as  other  parts 
of  the  river.  There  is  some  advantage  in  helping  the  vessels  inward 
bound,  more  than  when  outward  bound,  because,  in  the  first  case,  there 
are  many  of  them  who  come  heavily  laden  with  coal  and  lumber,  which 
dei>art  light.  But  for  the  wants  of  steamboats  carrying  passengers,  it 
is  essential  to  have  the  bar  at  'the  mouth  improved  the  same  as  the 
others.  Travelers  will  not  take  conveyance,  when  they  can  avoid  it,  if 
there  is  a  liability  to  be  delayed  at  every  tide. 

There  is  a  railroad  and  highway  bridge  aeross  the  river  abont  one 
and  one-half  miles  above  Stratford,  and  seven  miles  above  the  mouth, 
with  draws.  The  railroad  bridge  is  being  rebuilt,  and  it  is  understood 
the  highway  bridge  is  to  be  removed. 

Mr.  Edwards  does  not  mention  these  bridges  in  his  report,  although 
his  maj)  shows  that  he  made  current  observations  at  the  draws. 

Tiie  town  of  Derby  is  located  at  the  junction  of  the  Housatonic  and 
Naugatuck  Rivers,  at  the  head  of  navigation,  and  about  thirteen  miles 
from  its  mouth.  The  Naugatuck  Railroad  runs  through  it  and  connects 
it  with  the  New  York  and  New  Haven  Railroad.  There  is  a  steamboat 
plying  between  Derby  and  New  York  when  the  river  is  free  from  ice. 
There  an^  many  flourishing  manufactories  along  the  Naugatuck  River, 
the  su[)plying  of  whose  raw  nmterial  would  be  much  cheapened  by  im- 
proving the  iJousat  )nic  River.  There  has  been  erected  a  large  and  ex- 
pensive dam  across  the  river  at  Derby,  which  promises  to  atibrd  a  water- 
power  cai)able  of  rivaling,  I  am  informed,  the  mills  of  Lowell.  In  view 
of  this,  the  imixirtance  of  good  and  reliable  water  transportation  to 
Derby  is  of  much  importance. 

The  Housatonic  is  in  the  collection  district  of  New  Haven,  Connecticnt. 
The  nearest  port  of  entry  is  Bridgeport.  The  revenue  collected  at 
Bridgeport  in  the  fiscal  year  ending  June  30,  1870,  was  812,104,  and  at 
New  Haven,  8-34,77:)  58.  It  is  in  the  third  light-house  district,  and 
there  is  a  light-house  at  Stratford  Point,  near  the  mouth. 

With  the  means  at  present  on  hand,  I  propose  to  have  a  good  survey 
made  of  the  u\ovU\\  v)^  t\\^  y\x^y  m  the  spring.  It  will  be  useful  in  fu- 
ture cousideratious  ot  W\^  ^vx\^^viv!,v/\l  wviXNiw^^  \^  ^^\i^\!«^<^y^  toward  im- 
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proving  it.    I  would,  however,  recommend  the  following  appropriation 
for  the  next  tiscal  year  : 

For  beginning  sen-wall  at  the  mouth  of  the  river $50, 114 

For  dredging ; 24, 886 

75, 000 

Yours,  respectfully, 

G.  K.  WAEEEN, 
Major  of  Engineers^  Brevet  Major  General. 
Brevet  Brigadier  General  A.  A.  Humphreys, 

Chief  of  jEngineera,  U.  S.  Army. 


Bridgeport,  Connecticut, 

Jantutry  1, 1871. 

General:  Iu  confonnity  with  your  instructions,  dated  September  30,  ordering  a 
survey  of  the  Honsatonic  River  between  Derby  and  the  month  of  the  river,  I  reepeot- 
fhlly  submit  the  following  report  of  survey  and  estimated  cost  of  improvements,  with 
accomiianying  maps,  consisting  of  three  sheets,  showing  detailed  surveys  at  five 
different  points  on  the  river. 

As  the  necessities  of  the  case  did  not  demand,  or  the  appropriation  warrant,  a 
close  survey  of  the  whole  river,  the  work  was  limited  to  those  places  which  offered 
the  greatest  obstacles  to  navigation,  which  points  were  chosen  after  personal  examina- 
tion and  consultation  with  those  habitually  navigating  the  river. 

Tides. — For  the  determination  of  mean  low  water,  two  tide-gauges  were  established. 
One  at  Derby  steamboat-wharf,  the  other  at  Hubbell's  wLan,  at  Stratford.  As  each 
bar  was  sounded,  tidal  observations  were  made  at  that  bar,  during  the  time  of  sound- 
ing and  at  high  and  low  water  preceding  and  following  the  soundings.  The  tides 
were  observed  for  thirty  consecutive  days,  day' and  night. 

The  mean  rise  and  fall,  as  determined  from  these  observations,  was,  at  Derby,  4.76  feet ; 
at  Stratford,  4.96.  The  hi^h  water  is  one  hour  later  at  Derby  than  at  Stratford. 
Mean  duration  of  the  flood-tide,  4  hours  27  minutes ;  of  the  ebb,  7  hours  15  minutes. 

The  method  of  sounding  was  as  follows :  Base-lines  were  measured  along  the  shore  as 
near  as  possible  at  right  angles  to  the  stream.  At  intervals  of  fifty  feet  on  these  base-lines, 
flags  were  set  up,  and  right  angles  turned  off  from  the  base,  and  other  flags  set  up  at 
distances  of  80  to  150  feet  as  range-flags ;  on  these  ranges  soundings  were  taken.  These 
base-lines  were  afterward  connected  by  a  system  of  triangulations,  with  points  already 
determined  by  the  Coast  Survey. 

Commencing  at  Derby,  the  fii'st  serious  obstacle  to  navigation  is  a  reef  of  rocks  in 
mid-channel,  known  as  the  Sow  and  Pigs  Kecf.  This  reef,  which  is  a  spur  or  ledge,  is 
just  covered  at  high  water.  There  are  three  jioiiits  of  it,  on  the  highest  of  which  there 
IS  an  iron  rod  with  key,  6  feet  above  the  level  of  high  water.  It  is  90  feet  from  the 
east  bank,  with  deep  water  between  it  and  the  bank,  but  on  account  of  the  curve  of  the 
shore,  not  wide  enough  for  a  channel-way.  A  shoal  runs  out  from  the  west  side, 
narrowing  the  channel-way  down  to  4U  feet.  The  object  of  improvement  here  must 
be  to  widen  tbe  channel-way  on  the  west  side  of  tlie  rock.  Closing  the  passage  between 
the  rock  and  the'  east  bank  would  soon  clear  the  channel  on  the  west  side  of  the  rock 
by  the  natural  scour  of  the  water.  I  estimate  the  expouse  of  closing  this  passage  to 
be  $4,000. 

The  next  point,  a  mile  and  a  half  below  the  steamboat  wharf,  is  at  the  head  of  what  is 
known  as  Two-Mile  Island,  from  which  the  bar  takes  its  name.  It  is  a  sand-bar  with 
4  feet  on  it  at  low  water  for  a  distance  of  495  feet,  and  a  depth  of  5  feet  fur  a  distance 
of  2,000  feet. 

The  improvements  needed  here  are  a  deepening  of  the  channel  to  7  feet,  with  a  width 
of  150  feet.  To  accomplish  this,  IGjOUO  cubic  yards  of  sand  will  have  to  be  dredged  out, 
at  an  estimated  cost  of  $4,000. 

CrofuVs  Bar. — This  bar  is  just  above  Wooster's  Island,  and  has  6  feet  on  it  at  low  water 
for  a  distance  of  600  feet.  Iinprovenients  needed  here  are  a  deepening  of  the  wator  to 
7  feet.  The  east  si<le  of  the  island  offers  a  convenient  place  for  deposit  of  niatorials 
dredged.  This  will  require  the  removal  of  6,000  cubic  yards  of  sand,  at  an  estimated 
cost  of  $1,500. 

Drew* 9  Rock  and  Bar. — ^These  rocks  consist  of  two  spurs  of  ledgo,  cropping  out  in  mid- 
channel,  86  feet  from  tlie  west  bank  of  the  rivir.    Tl\<i  m\V*ix  v\\\v^.\a.T^'lfc\\v^^^\^^^i»N'e«^ 
at  high  watrr,  and  hofi  an  iron  spindle  and  key  U\«  i^\\\e  >ia  W\<5  ^^  '^viviNf^N  N^\<5>  vci>MSt 
rvck  Jim  2  feet  water  over  it  at  mean  low  water,  anOi  \h  Tt  ^*i^X.  <S:v*X.\iA^X»  i)tvi\vi  \X«:  wi5«st 

Ms 
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Tock.  It  will  be  necessary  hero  to  remove  these  rocks  by  blasting,  and  make  7  feet 
water  over  them  at  low  water.  To  do  which  will  re<iuiro  the  blastiDg  and  lemoval  of 
357  cubic  yanls  of  rock,  at  an  estimated  expense  of  $2,000. 

The  bar  extends  1,320  feet  above  the  rock,  and  has  an  average  depth  of  3  feet  at  low 
water.  It  is  composed  of  a  compact  sand  and  some  gravel.  To  deepen  this  bar  to  7 
feet,  with  a  width  of  150  feet,  will  require  the  dredging  of  29,944  cubic  yards  of  sand, 
at  an  estimated  expense  of  $7,486. 

Mill  Bar  and  l^ooA:.— Since  the  change  in  the  channel  on  this  bar,  the  rock  la  no  longer 
a  serious  obstacle  to  navigation,  and  a  buoy  to  point  it  out  would  be  all  that  is  necessary. 

The  channel  now  runs  on  the  east  side  close  to  the  bank,  and  tlie  river  spreads  out 
over  a  large  flat.  Formerly  the  channel  ran  down  the  west  bank  and  between  Pope's 
Flat  and  Long  Island,  but  this  survey  has  developed  a  new  channel,  which  is  generally 
used  now. 

The  least  water  in  the  new  or  east  channel  is  4  feet,  and  that  only  for  a  short  dis- 
tance. A  little  assistance  of  nature  by  dredging  would  probably,  in  a  eliort  time,  pro- 
duce a  good  7-foot  channel  at  low  water.  I  should  recommend  that  Ihe  present  cnan- 
nel  along  the  bank  be  followed  in  any  attempt  to  improve  navigation  at  this  point. 
To  make  a  channel  150  feet  wide,  with  a  mean  depth  of  7  feet,  will  require  the  dredging 
of  22,000  cubic  yards  of  sand,  at  an  estimated  expense  of  $5,500. 

RECAriTULATION  OF  KSTIBIATE8. 

Sow  and  Pigs  Reef ^,000 

Dredging  IVo-Mile  Island  Bar 4, 000 

Dredging  Crofut's  Bar 1,500 

Dredging  Drew's  Bjir 7, 486 

Removing  Drew's  Rock 2, 000 

Dredging  Mill  Bar 5,500 

24,486 


The  banks  of  the  river  from  Derby  down  to  the  bridges  are  of  rock  and  compact 
gravel,  and  can  be  considered  as  permanent  banks,  not  liable  to  wash  or  be  disturbed 
which  I  consider  a  point  very  much  in  favor  of  dredging  operations,  as  the  material 
forming  these  bars  has  all  been  brought  down  by  the  water  (mostly  in  freshets)  from 
the  upper  part  of  the  river.  The  completion  of  the  stone  dam  across  the  river  at 
Derby  will  etfectuallv  prevent  any  large  amount  of  deposit  from  above.  In  making 
these  surveys  I  have  be^^n  assinted  by  Mr.  Charles  E.  Plumb,  of  Bridgeport,  a  competent 
surveyor. 

I  remain,  very  respectfully,  yours, 

W.  8.  EDWARDS, 

Civil  Evginerr. 
General  G.  K.  Warken, 

Major  of  Engineers  and  Brevet  Major  General j  U.  S.  A. 


T15. 

SURVEY  AND  IMPROVEMENT  OF  BRIDGEPORT  HARBOR,  CONNECTICUT. 

A  repoit  on  the  former  surveys  of  this  harbor  was  made  by  me,  Jan- 
uary 12, 1871,  and  is  printed  Jis  part  of  H.  Ex.  Doc.  !No.  60,  Forty-first 
Congress,  third  session.  Congress  appropriated  for  this  improvement, 
in  the  act  approved  March  3,  1871,  $20,000. 

In  my  former  report  I  State  the  uncertainty  existing  in  regard  to  the 

operation  of  natiual  causes  at  Chis  place.    The  recent  map  made  under 

.  direction  of  Colonel  Houston  in  18U6-'67-'G8,  shows  a  considerable 

greater  depth  in  the  channel  and  elsewhere  than  as  it  is  on  the  map 

made  by  Lieutenant  Blake,  United  States  Navy,  in  1837.    I  have  found 

since  that  the  copies  of  Lieutenant  Blake's  map  in  this  office  stated 

erroneously  that  the  soundings  on  it    were  reduced   to    mean   low 

water.    It  should  have  been  stated  mean  low  water  of  spring  tides. 

On  this  account  1.1  feet  should  be  added  to  the  soundings  ou  Blake's 

map  if  it  is  to  be  compared  with  a  map  showing  soundings  reduced  to 

mean  low  water.    T\ift  \)\\\>\i%\\<^^i  \J\vvtftd  States  Coast  Survey  chart  of 

this  harbor,  thougVi  e^lateCl  \o  \i^  m«A^  ^\««vlSv^^JJ3^  '^>\\n^>^ ^^^^^aboat 

2  feet  greater  depth  otv  Wve\>i\T%  ^i^iwcv  >(\\^  \«vwv\\?ft\\\x»  ^^-sgs.  xvw^ 
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referred  tbe  matter  to  the  assistant  in  charge  of  the  United  States 
Coast  Survey  Office,  and  he  is  nnable  to  explain  the  difference,  and 
regards  the  manuscript  map  which  1  had  as  more  correct. 

I  have  had  a  most  careful  survey  made  this  season  by  Mr.  W.  8. 
Edwards.  By  a  comparison  of  this  map  with  Blake's  it  appears  that  the 
curve  of  G  feet  depth  at  mean  low  water  outside  of  the  bar  is  almost 
precisely  the  same  now  as  it  was  iu  1837,  and  any  dredging  done  in 
1838  or  since  on  the  outer  bar  has  been  filled  up  again. 

There  seems  to  be,  too,  but  little  more  depth  on  the  inner  bar  than 
there  was  in  1837,  but  the  channel-way  is  somewhat  wider. 

The  result  is  to  confirm  me  in  the  opinion  that  no  permanent  increase 
of  depth  to  the  entrance  of  this  harbor  can  be  had  by  dredging  till  a 
8ea-wall  is  built  on  the  east  side,  to  arrest  the  motion  of  the  sand  and 
gravel  on  its  westward  movement  across  the  mouth  of  the  harbor.  The 
least  estimate  submitted  by  me  for  this  purpose,  and  doing  the  neces- 
sary dredgiug  for  a  channel  14  feet  deep  at  mean  low  water,  and  100 
feet  wide,  was  $124,000,  and  I  thought  it  probable  that  a  satisfactory 
improvement  would  cost  from  $361^000  to  $567,000. 

The  appropriation  of  $20,000  which  has  been  made,  it  is  proposed  to 
expend  partly  in  dredging  and  partly  in  building  a  riprap  sea-wall  a 
short  distance  out  from  the  shore,  so  as  to  test  its  effect  to  a  limited 
extent  in  arresting  the  movement  of  the  gravel  and  sand  along  the 
beach. 

Advertisement  for  proposals  to  do  this  work  was  duly  made,  and  the 
following  is  an  abstract  of  the  bids  received. 


Ahetrcuit  ofproposaUfor  improving  Bridgeport  Harbor,  Connecticut ;  reoeired  at  the  Engineer'i 
Office,  United  States  Army,  Newport,  Rhode  Island,  JVednesday,  Jane  7, 1871. 


Names  and  addroMes  of 
bid<ler8. 


Francis  JI.  Smith,  131  and 

193  Front  St.,  New  York. 
Morris  ic  Curamings,  New 

York  City. 
H.  U.  &  A.  J.  Beardsley, 

Bridireport,  Conn. 
8.  F.  fOiortland  &.  Bro..  106 

Wall  street,  New  York. 

C.  C.  Campbell,  104  and  106 
•John  street,  New  York. 


Emorv  R.  Seward,  Albany, 

N.  f. 
E.  G.  Brown,  Elizabethport, 

Union  County,  N.  J. 
W.  M.  Tebo,  leSonth  street, 

New  York. 
John  Flannell.pont  office  >m)X  ' 

5049,  New  York. 


Sylvester   1).    Hill,  (.Green- 
wich, Cunu. 


John  Beattie.  Stony  Creek, 
Conn. 


Dawao%  Tank  A,  Company,  i. 
New  London,  Conn.  ' 


10  f»  4 
•23.5 
23.5 
24 

37 

30 
40 
41 


3  84 


•2  «0 


3  9.'. 


7  50 


Jime  20, 1U71 
June  30. 1871 

On  or  before 
the  last  of 
June,  1871. 

Jnly    1,1871 


'Aug.  1,1871 
Jane  15, 1871 
July  1, 1871 
Aug.    1,1871 


30  days  after 
acceptance 
of  bid. 


lleroarks. 


As  soon   as 
possfblo. 

Jan.     1, 18TO 


June    1, 1873  ' 
June   1. 1873  ; 


As  soon  as 
the  elements 
will  permit. 


Bid  informal,  not  in  dupli- 
cate, and  not  accomp** 
nied  by  guarantee  or 
copies  or  spcciflcationa. 


1 


13  50  for 
each  ton 
of  3,340 
pounds. 


July  15, 1871    Jan.     1. 1873 


Guarantee  incomplete  in 
not  having  a  certificate 
that  the  guarantors  are 
responsible  parties. 

Guarantee  incomplete,  in 
not  having  a  certificate 
that  the  guarantors  are 
responsible  parties. 

Bid  informal,  not  in  dupli- 
cate, and  not  accompa- 
nied by  guarantee  or 
copies  of  specifications. 

Not  considered,  it  having 
beenreQeivedttl9.SA  «^\&,.^ 

attest  \2bft  \\^  Xtfj^L^^WBa. 


I  certify  tbMt  tbe  mbore  abetract  ia  correct. 


G.  TL.  ^  ABMK&,lt«i«r  ^  -Bn^^w^f^ 


788  REPORT   OF   THE   CHIEF   OF   ENGINEERS. 

353Tho  contract  for  dredging  was  awarded  to  Francis  H.  Smith,  of  New 
York,  and  for  the  riprap  sea-wall  to  ('.  C.  Campbell,  of  New  York. 

The  dredging  has  been  in  operation  during  July  and  August,  and  a 
shoal  removed  from  the  channel  opposite  Cook's  Point,  and  work  com- 
menced on  a  lump  in  the  channel  at  the  inner  bar,  where  there  was  less 
than  six  feet  at  mean  low  water. 

The  sea-wall  will  be  put  in  as  far  as  advisable  this  autumn. 

I  would  recommend  an  appropriation  for  the  next  fiscal  year  of 
$100,000. 

Bridgeport  is  a  port  of  entry  and  is  in  the  Fairfield  district.  The  rev- 
enue collected  there  during  the  fiscal  vear  ending  June  30,  1871,  was 
$7,193  96. 

I  api>end  my  previous  report  to  this  one. 


T16. 


Engineer  Office  United  States  Army, 

Neicport^  Rhode  Island j  January  12,  1871. 

General  :  I  have  the  honor  to  submit  the  following  report  of  the 
survey  of  Bridgeport  Harbor,  Connecticut,  which  I  was  directed  to 
make  b}'  your  letter  of  instruction  dated  July  21,  1870. 

This  survey  was  authorized  by  section  2  of  the  act  making  appro- 
priations for  the  improvement  of  rivers  and  harbors,  approved  July 
11,  1870.  At  the  same  time  the  surveys  of  six  other  rivers  and  harbors 
were  directed  by  you  to  be  made  by  me,  authorized  by  the  same  act  of 
Congress.  The  amount  allotted  to  make  these  surveys  was  limited  to 
$6,000,  and  it  required  great  care  and  economy  to  make  this  money 
hold  out  for  all  the  places. 

The  first  thing  I  did  was  to  collate  all  the  information  of  former  sur- 
veys that  I  could  obtain,  and  for  this  harbor  nearly  all  that  was  extant 
was  in  this  office,  having  been  already  collected  or  prepared  by  my  pre- 
decessor, Major  Houston,  United  States  Engineers. 

The  oldest  map  of  Bridgeport  Harbor  in  my  possession  is  that  made 
in  1837  by  Lieutenant  Blake,  United  States  Navy,  assistant  on  the 
United  States  Coast  Survey.  This  map  is  on  a  scale  of  1  to  5,000.  It 
shows  that  at  that  time  there  was  but  5  feet  at  mean  low  water  on 
either  the  outer  or  inner  bars.  In  183Gan  appropriation  was  made  by 
Congress  amounting  to  $10,000  for  improving  the  entrance  to  the  har- 
bor, and  work  was  begun  in  1838. 

Captain  W.  II.  Swift,  United  States  Engineers,  examined  this  work 
in  September,  1838,  and  by  it  a  channel-way  60  feet  wide  and  8  feet 
deep  was  dredged  across  the  outer  bar.  No  work  was  done  with  this 
appropriation  on  the  inner  bar.  Captain  Switt,  in  his  report  dated 
September  2G,  1838,  says  the  tesult  of  the  operation  has  been  "  highly 
satisfactory,  for,  on  the  8th  instant,  it  was  carefully  sounded  by  Captain 
Brooks,  of  the  steamer  Nimrod,  and*  was  found  to  be  12  feet  deep  at 
low  water,  four  feet  deeper  than  it  was  left  by  the  dredge." 

Captain  Swift,  in  his  report  dated  September  8,  1839,  says : 

Xo  appropriation  having  Leen  made  by  the  last  Congress,  nothing,  of  courac,  bait 
been  (lone.  The  hi^rhly  beneficial  resnlts  which  were  stated  in  my  last  report  are  con- 
tirniod  by  the  additional  experience  of  another  year. 

Captain  Swift  made  an  error  in  stating  there  had  always  been  6  feet 
on  the  inner  bat,  fot  liVake's  map  shows  only  5  feet,  and!  cannot  help 
thinking  that  iu\\c\\oi  \\i^i*eojo\:^\^\^^\3\\>*\\fe  ^^^^Yt-s*  arose  from  the 
soundings  bemg  maii^  a\,  a  ^\,a^^  ^^\sv^^\i'dXi  ^<5is^\sv^*iK^\^^  ^^^»l^vs^ 
not  properly  reSluceOL  to  \on^  Nia\«t.   'IiXi^  w^^X.  ^^Xk^^-^YNaw^o^ax^.^!^  ^^»sf^- 


HEPOBT  OP  THE  CHIEF  OP  ENGINEEES.         789 

ing  this  entrance  was  $10,000,  in  1852,  The  execution  of  the  work  fell 
to  the  charge  of  Captain  George  Dutton,  United  States  Engineers.  He 
made  quite  an  elaborate  report  upon  this  harbor.  It  is  dated  December 
11,  1852,  and  is  printed  with  the  documents  accompanying  the  Presi- 
dent's annual  message  in  1853.  Captain  Dutton  thought  that  since 
Blake's  survey  there  had  been  no  cliange  of  depth  at  the  inner  bJir,  but 
the  channel  over  the  outer  bar,  which  had  been  dredged  in  1838  as 
before  stated,  had  in  1852  a  depth  of  only  G  feet  at  mean  low  water,  and 
a  width  of  about  1)0  feet.  The  channel  dredged  in  1838  hjul  become 
widened  about  one-half,  and  had  filled  up  to  within  one  foot  of  the 
original  depth. 

Captain  Dutton,  however,  regarded  the  result,  as  a  whole,  favorable  to 
a  continuation  of  the  plan  of  dredging  as  a  means  of  improving  the 
entrance.  He  did  not  think  there  was  need  of  any  structures  to  pre- 
vent the  drift  of  sands  along  the  shore,  as  in  his  opinion  this  was  incon- 
siderable in  amount,  and  such  as  it  was  came  from  the  westward. 

Captain  Dutton  describes  the  outer  bar,  which  is  about  one  and  three- 
fourths  miles  from  the  city,  to  be  '*  composed  of  coarse  and  tolerably 
compact  sand.  The  inner  bar,  distant  about  700  yards  inside  the  for- 
mer, is  composed  of  coarse  compact  gi'avel,  except  on  its  southern  or 
lee  side  contiguous  to  deep  water,  where  it  is  sandy." 

Captain  Dutton  thought  that  a  channel- way  200  feet  wide,  of  a  depth 
of  8  feet  at  mean  low  water,  would,  in  view  of  the  mean  rise  of  the  tide 
being  6.6  feet,  while  that  of  the  spring  tide  was  8.8  feet,  be  suflicient  to 
accommodate  the  commerce  of  the  port  at  that  time.  He  first  esti- 
mated that  to  make  this  over  the  outer  and  inner  bars  wouUl  cost 
$22,000  in  addition  to  the  $10,000  then  on  hand. 

Dredging  work  was  carried  on  under  Captiiin  Dutton  in  the  seasons 
of  1853-'54,  and  27,049  cubic  yards  removed.  He  s«ays,  in  his  report  of 
October  20,  1854 : 

A  channel  has  be<?n  excavated  through  the  inner  bar  100  fc'ct  wide  and  abont  320 
yards  in  length,  to  a  depth  at  low  water  varying  from  8  to  13  feet,  and  through  the 
outer  bar  a  cut  has  been  made  60  feet  wide,  and  about  260  yards  long,  and  to  a  depth 
at  low  tide  from  Q  to  13  feet. 

On  the  conclusion  of  this  work  he  estimated  that  $14,000  additional, 
instead  of  $22,000,  before  rei>orted,  would  be  enough  to  make  the  new 
channel  200  feet  wide. 

Captain  Dutton's  reports  and  maps  accompanying  them  give  a  very 
thorough  idea  of  what  he  did,  and  of  his  views  in  the  matter.  In  re- 
ferring to  the  work  on  the  outer  bar  in  1838  he  says : 

How  far  this  cut  was  carried  cannot  be  satisfactorily  ascertained,  as  there  is  much 
obscurity  in  the  official  record  concerning  the  matter. 

I  think,  as  I  have  already  said,  that  the  benefit  of  the  work  done  at 
that  time  was  not  as  great  as  Captain  Swift  was  led  to  report  that  it 
was.  I  cannot  agree  with  Captain  Dutton's  opinion  about  the  drift  of 
sand  along  the  shore,  and  I  shall  again  refer  to  this  matter  further  on  in 
this  report. 

The  next  operation  at  Bridgeport  Hasbor  was  a  survey  made  by  Mr. 
George  Beckwith,  civil  engineer,  in  18GG,  under  direction  of  Colonel 
Houston,  United  States  Engineers,  "  to  ascertain  the  present  state  of 
the  harbor  and  the  extent  of  the  encroachments  on  it  by  the  action 
of  the  tides."  The  report  of  this  is  found  in  House  Ex.  Doc.  No.  56, 
second  session  Thirty-ninth  Congress,  page  119,  and  in  the  appendix, 
pages  199,  200,  201,  and  202.  The  map  of  the  survey,  on  a  scale  of  1  to 
5,000,  is  in  this  office.  Colonel  Houston  atatjsi^  t\\^\)  X\5l^  ^<6\X\sl  v5j>x  ^^'^ 
bars  was  9  feet  at  low  water,  aud  'was  a»  ^w>(V  «ia^\v^VL  <^^vs»n^^r^ 
(The  report  of  the  Chief  of  Engineera,  page  ^^,  eLOQ;\vT$v^i^\»\^'^  ^ajxsjK*^- 
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say8 :  "  No  reference  is  made  by  the  officer  in  charge  to  the  work  done 
under  this  appropriation  of  1852."  Though  Colonel  Houston  does  not 
do  so  8i>ecifically,  yet  he  must  have  had  it  in  his  mind,  for  that  was  the 
only  time  there  was  any  dredging  done  upon  the  inner  bar.) 

The  principal  object  of  Colonel  Houston's  survey  was  to  ascertain  the 
amount  of  encroachment  upon  either  the  natural  or  artificial  channels 
by  a  deposit  of  sand  brought  along  the  shore  and  deposited  on  the  bar, 
and  also  the  location  and  extent  of  suitable  works  to  arrest  this  a^^tion, 
should  it  be  shown  to  exist. 

The  result  of  the  survey,  however,  was  such  that  Colonel  Houston  did 
not  think  there  was  any  danger  to  the  harbor  from  the  cause  stated 
sufficient  to  warrant  the  construction  of  tlie  proposed  barrier  to  the  . 
movement  of  the  sand.  He  recommended  that  nothing  be  done  except 
to  make  surveys  in  succeeding  years  to  still  further  elucidate  the  matter 
and  determine  the  changes  to  which  the  bars  and  sand-spits  at  the 
entrance  to  the  harbor  were  subjected. 

In  1867  Colonel  Houston  had  Mr.  Beckwith  make  a  survey  of  Long 
Beach,  lying  east  ef  the  harbor,  and  some  other  observations  about  the 
deposits  at  the  northwest  end  of  the  beach.  The  result  did  not  indicate 
anything  to  make  a  change  in  the  recommendations  Colonel  Houston 
had  previously  made. 

In  the  summer  of  18C8  Colonel  Houston  again  had  a  survey  made  by 
Mr.  Beckwith  of  the  outer  and  inner  bars  and  of  Long  Beach,  and  an 
estimate  of  the  strength  of  the  currents.  The  map  of  this  last  survey, 
on  the  scale  of  1  to  5,000,  is  in  this  office.  This  map  shows  more  water 
on  the  bars  than  existed  in  18C6. 

A  report  in  relation  to  the  eflfect^  of  the  currents  about  Bridgeport 
Harbor  was  made  to  Colonel  Houston  by  Captain  A.  H.  Holgate,  IJnited 
States  Engineers,  December  10,  1868,  which  is  printed  with  Colonel 
Houston's  report  in  the  annual  documents  accompanying  the  President's 
message  for  1860. 

The  maps  made  by  Mr.  Beckwith  are  not  very  neatly  drawn,  and  there 
may  be  some  want  of  precision  in  the  determinations,  but,  on  the  whole, 
the  result  seems  very  satisfactory.  They  indicate  that  nearly  all  the 
deepening  caused  by  the  dredging  under  Captain  button's  direction,  in 
1833-34,  has  been  permanent,  and  sustained  the  views  advanced  by 
him.  The  result  seems  to  be  almost  too  good  to  be  true,  yet  in  face  of 
the  evidence,  it  does  not  seem  justifiable  to  deny  it. 

I  have  had  all  the  surveys  assembled  on  one  sheet,  so  as  t6  exhibit  at 
one  view  the  form  of  the  channel-way  at  the  different  times  when  the 
surveys  were  made,  and,  after  careful  consideration,  I  concluded  it  was 
not  necessary  to  make  any  further  surveys  at  present,  for  there  being  so 
much  demand  for  the  money  for  surveys  at  places  where  we  had  no  in- 
formation, it  seemed  incumbent  on  me  to  use  the  money  to  survey  places 
where  we  had  no  knowledge,  especially  as  we  knew  enough  of  Bridge- 
port to  design  and  estimate  for  any  improvement  desired.  I  send  with 
this  report  the  consolidated  map  which  I  have  prepared.  The  number 
of  lines  appear  confusing  at  first,  but  the  different  years'  work  can,  with 
a  little  scrutiny,  be  distinguished  by  the  different  colors  in  which  they 
are  drawn.  There  is  a  want  of  coincidence  in  the  different  surveys, 
which  leave  it  somewhat  a  matter  of  doubt  whether  the  changes  in  lines 
of  equal  depths  of  water  in  different  years  are  the  result  of  the*  actual 
changes  on  the  bars  themselves,  or  "arise  from  a  difference  in  the  sur- 
veys. The  iinpoTluwV,  \wv\\i^T  IWt  %^Qms  to  be  determined  by  these  last 
surveys  is  that  tYv^  wwl^t  *\^  ^yoxw  '1  Vq  *^  ^'^^'^  v\fc^\)^\  ^\v^^.\i'5»x^\^<;^^  than 
in  1837 .  Th\»  may  pom\>\y  xe^wU  ^\<^\i\  ^\i.  ^:rt«t  w^.  ^^^x^kvsj.'^X^^  %Ri<ss^- 
ings  to  mean  \ow->jvateT  \e^fe\.  «vv^  ^-^^^^  ^^^'^  XXim^VftXi^  ^^ws^oS.^^-^'^s^ 
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appropriates  money  for  the  improvement,  is  to  verify  the  resnlts  of  Mr. 
Beckwith's  soYvey. 

Ui)on  visiting  Bridgeport,  and  conferring  with  the  business  men  of 
that  place,  I  learned  that  they  did  not  want  a  plan  merely  to  preserve 
the  harbor  and  entrances  as  it  is,  but  they  wanted  the  channel- way  over 
the  bars  and  up  to  the  city  wharves  deepened,  so  as  to  have  a  channel 
at  least  10(>  feet  wide  and  14  feet  deep  at  mean  low  water,  or  12  feet  deep 
at  extreme  low  water,  with  such  protection  against  drifting  sand  as  the 
Engineer  Department  thought  beneficial.  I  have  accordingly  prepared 
the  following  estimate  of  the  amount  of  material  necessary  to  be  exca- 
vated to  accomplish  this  and  make  a  channel  100  feet  wide  and  14  feet 
.deep  at  mean  low  water,  and  its  probable  cost.  I  have  allowed  50  per 
centum  (according  to  Captain  Dutton's  experience)  over  the  quantity 
calculated  from  the  actual  measurements : 

To  excavate  through  the  outer  bar,  100  feet  wide,  14  feet  deep 
at  mean  low  water,  34,000  cubic  yards,  at  30  cents  per  cubic 
yard $10, 200 

To  excavate  through  the  inner  bar,  3,600  cubic  yards,  at  30 
cents  -per  cubic  yard 10, 800 

To  excavate  from  deep  hole  above  inner  bar  up  to  Mather's 
wharf,  91,800  cubic  yards,  at  30  cents 27, 540 

To  excavate  from  Mather's  wharf  up  to  bridge,  08,200  cubic 
yards,  at  30  cents 20, 460 

Total 69, 000 


I  am  satisfied,  however,  that  the  channel  should  be  at  least  200  feet 
wide,  which  would  double  the  excavation,  and  cost  $138,000. 

On  the  matter  of  the  drifting  of  the  sand  along  the  shore  there  is 
much  to  say.  Captain  Dutton  thinks  that  if  there  is  any  motion  of  the 
ssLud  here,  it  is  from  the  west  eastward.  Captain  Brooks,  of  Bridgeport, 
one  of  the  most  experienced  navigators  in  the  sound,  is  of  the  opinion 
that  there  is  a  large  amount  moved  along  the  shore,  some  from  the  west, 
but  more  from  the  east.  This  latter  direction  (i.  e.,  from  the  east)  is 
that  the  sand  generally  takes  along  the  shores  of  the  sound.  This  is 
demonstrated  beyond  question  at  the  mouth  of  the  Connecticut  Eiver, 
at  the  breakwater  at  Southport,  at  Cedar  Point,  ( Westport,)  and  at  Port 
Jefferson  Harbor,  and  many  other  places. 

The  moving  littoral  sand  is  generally  small-sized  grains.  In  general 
the  depth  of  water  on  a  bar  is  the  result  of  an  equilibrium  established 
among  forces  that  have  been  long  in  action,  and  if  we  change  this  nor- 
mal state  of  things,  nature  will  more  or  less  rapidly  restore  the  original 
status.  The  bar,  however,  may  have  grown  by  exceedingly  small  incre- 
ments of  coarse  material,  sorted  out  and  left  behind  by  the  moving  current 
which  moved  away  the  lighter  portions.  In  one  or  two  cases  along  the 
sound  this  can  be  demonstrated  to  be  the  natural  action.  In  such  case 
the  coarse  material  which  the  dredge  would  remove  could  not  be  rapidly 
supplied,  and  the  power  of  the  current  might  be  sufficient  to  remove 
such  line  material  as  from  any  cause  might  be  brought  into  the  chan- 
nel. It  is  only  on  ^uch  grounds  that  I  can  account  for  the  excavated 
channel  at  Bridgeport  remaining  so  low. 

From  such  study  as  I  have  been  able  to  make  of  the  Long  Island 
Sound  generally,  and  of  the  map  of  Bridgeport,  I  am  confident  there  is 
a  considerable  movement  of  sand  westward  aeTo^%\Xi\^\i^'^Qi^^^ix^^*^^«iJ^^ 
unless  aomethiug  else  is  done,  dredging  o\xt.tXi^T^c^vc^^Oaa»».^^"^ 
ife  too  temporary  a  benefit  to  warrant  bo  groat  aa  crgfeTLdAXjaft^  Y^o^^ 
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in  confirmation  of  my  views  about  the  movement  of  the  sand,  refer  you 
to  the  accompanyiug  map.  You  will  .see  that  Long  B6ach  has  been 
extended  northward  in  the  fa<5e  of  the  current  coming  out  of  the  Gut 
Channel  on  the  ebb  tide,  till  that  channel  has  been  curved  to  the  north- 
ward, and  the  main  land  is  being  abraded  on  the  north  side  of  the  chan- 
nel. The  strength  of  the  current  from  the  Gut  Channel  forces  that 
coming  down  from  Bridgeport  to  the  west  side  of  the  main  entrance, 
and  into  a  southwest  direction,  till  it  meets  the  ebb  tide  in  the  sound, 
when  the  resultant  takes  a  southward  course.  This  natural  channel- 
way  into  Bridgeport  is  so  evidently  formed  by  discernable  influences, 
and  is  so  evidently  the  result  of  the  action  of  the  currents,  that  I  have 
laid  out  the  channel  to  be  dredged  to  correspond  with  its  deviation;  for, 
although  a  straighter  channel  would  bo  better,  unless  something  is 
done  to  change  the  course  of  the  current,  it  would  not  be  kept  open. 

The  same  kind  of  operations  so  successfully  employed  on  Lake  Mich- 
igan I  consider  applicable  to  Long  Island  Sound,  but  the  teredo,  or 
ship-worm,  prevents  our  making  as  cheap  use  of  wood  as  is  done  in  the 
fresh  w  ater. 

A  breakwater  built  from  Long  Beach  southwest  to  the  line  of  deep 
water,  (see  section  on  the  map,)  would,  in  my  opinion,  be  a  good  work, 
by  stopping  the  drift  of  the  sand  and  concentrating  the  action  of  the 
tides  upon  the  channel,  and  I  have  prepared  an  estimate  for  it,  which 
is  given  at  the  end  of  this  report.  Such  a  structure,  however,  would  be 
very  exi)ensive,  and  as  it  would  not  be  sufficiently  valuable  as  a  shelter 
for  vessels  in  storms  to  Justify  such  an  outlay,  I  have  tried  to  devise 
some  other  way  of  arresting  the  motion  of  the  sand  and  increasing  the 
action  of  the  tide  in  keeping  open  the  channel-way.  This  I  propose  to 
do  by  driving  piles,  arranged  in  the  form  known  as  dolphins,  along  the 
line  above  spoken  of,  as  the  one  for  the  breakwater.  The  object  of 
these  clumps  of  piles  is  to  check  the  motion  of  the  tide  and  cause  the 
sand  to  be  deposited  near  them.  I  believe  this  will  answer  the  purpose* 
The  piles  are  to  be  creosoted.  At  the  shore  end  there  must  be  a  wall 
of  stone,  built  up  to  high- water  level,  of  width  equal  to  its  height^  ex- 
tending from  the  shore  out  100  feet  beyond  the  line  of  extreme  low 
water.  This  wall  is  to  stop  the  motion  of  the  sand  carried  along  the 
shore  by  the  heavj-  rollers  from  the  southeast.  An  estimate  of  the  line 
of  dolphins  and  wall  are  given  at  the  end  of  this  report. 

Bridgeport,  Connecticut,  is  now  one  of  the  most  flourishing  places 
along  the  sound.  Its  trade  and  manufactures  are  large,  and  there  is  a 
population  of  20,000.  It  lies  on  the  New  York  &  Sew  Haven  Eail- 
road,  and  it  is  the  terminus  of  the  Housatonic  Ilailroad  and  !N^augatuck 
Kailroad. 

From  a  statement  sent  me  by  a  committee  of  residents  at  Bridgei)ortv 
(forwarded  with  this  report,)  it  appears  that  the  number  of  arrivals  and 
departures  of  vessels  in  the  nine  months  preceding  February  12,  1870, 
is  upwards  of  5,000,  of  which  120  were  engaged  in  foreign  commerce, 
contributing  directly  to  the  revenue  of  the  Government.  A  considera- 
ble portion  of  the  foreign  business  of  the  place  has  to  be  done  in  New 
York  and  New  Haven,  for  want  of  sufficient  depth  of  water  on  the  bar 
to  allow  large  vessels  to  enter.  The  depth,  according  to  the  statement 
of  Captain  John  McNeil,  is  now,  at  extreme  low  Vater,  not  more  than 
i>^  or  C  feet,  but  at  high  tide  there  is  about  16  feet. 

Bridgeport  is  a  port  of  entry,  and  is  in  the  collection  district  of  Fair- 
field, Connecticut.  The  amount  of  revenue  collected  in  the  tiscal  year 
ending  June  30,  li^lO,  ^^a^  %V>.;Vv:i\  \Vi,  \ \vi)vvi\:  ^ovxX'^^  »*,  <LQmu\unication 
from  the  collectOT,  &eTvt\ie:t^^VW\. 

Bridgeport  HaT\>OT  \a  m  \Xi^  \^l\\Cy.\\1|go^,-\LQ^^^^  ^5i:\%XTv^N-c  ^'YNaw^^a. 


BEPORT  OF  THE  CHIEF  Of'  EN0INEEH8. 

beacoa-ligbt  at  tbe  entraDce  to  tiie  harbor.    The  nearest  light-1 
at  Black  Hack,  harbor,  about  three  and  one-half  miles  south 
Bridgeport.    Incidentally  I  would  mention  that  Black  Rock  '. 
apon  which  the  United  States  expended  $20,550  in  lS3&-'37- 
very  insufiicient  harbor  of  refage,  and  has  filled  up  very  mm 
that  time.    It  ia  thought  that^an  additional  sea-wall  should  be 
connect  the  north  e:   '      " 
weather  Island  with 
land,  and  a  breakwaU 
mile  long    northeast 
"  Cotos.'"    This  latter 
very  expensive  work 
form  a  flrst-cln&s  harbi 

There  is  also  a  lig1 
Stratford  Point,  aim 
a  half  miles  east  of 
and  a  light-ship  at 
Oroond,  abont  nine  i 
eaet  flrom  Bridgeport 

Annexed  to  this  rep 

1.  A  map,  on  scale  ( 

2.  Commnnicatlon : 
tor  J.  S.  Hanover,  dai 
ber  24, 1870. 

3.  Commnnication 
mittee  of  citizens  of 
containing  copy  of  a 
Congress;  a  statsme 
chandise  received  at 
for  tbe  nine  monthf 
February  12,  1870, 
number  of  arrivals  : 
nres  of  vessels  in  the  a 
an  abstract  of  the  evit 
tbe  House  Commitb 
merce,  and  a  stateme 
tor  Hanover,  of  the 
vessels  arriving  ant 
from  January  1, 187(1 
her  31, 1870. 

Egtimatesfor  different 
provementg  at  Brid 
necticut. 

First.  For  stone  br 
arrest  motion  of  the  si 
vent  its  filling  the 
channel,  and  to  incn 
tion  of  the  tide  in  thi 
•  Section  of  breakwa 
tides  rise  9  feet  abo^ 
water.  Thetopofthi 
2  feet  above  high  wal 

tides.    Wall  to  be  fi  feet  wide  on  top,  AiatteT  4  tv^'r.'V  *\.««\i.  > 
above  low  water,  fobe  composed  of  gtamte  \>\octa  ol  ItciVQ."^ 
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yards  each,  of  a  thickness  from  18  inches  to  2  feet,  to  be  doweled 
throughout  with  gun-metal  dowels,  and  top  course  securely  clamped  with 
wrought  iron  of  suitable  size,  (cost  say  $25  per  yanL)  This  wall  to  rest 
on  a  bed  formed  by  throwing  in  large  irregular  blocks  of  stone,  of  not 
less  than  IJ  tons  weight,  having  a  &loi>e  seaward  of  1  upon  3,  and 
shoreward  of  1  upon  1,  and  to  be  15  feet  wide  on  top  at  level  of  mean 
low  water.  This  foundation  to  be  brought  to  even  surface  by  small 
angular  stone,  and  paved  on  the  sea-slope  with  large  granite  blocks  1^ 
feet  thick  and  not  less  than  2  tons  weight,  clamped  with  wrought  iron. 
The  foot  of  the  paved  slope  to  be  protected  by  large  riprap  stone,  same 
as  for  the  body  of  the  breakwater,  to  contain  about  4  cubic  yands  per 
linear  yard'of  breakwater.  All  the  riprap  to  cost,  say  $6  per  yard,  the 
pavement  $25  per  yard. 

The  above  wall  is  proportioned  so  as  to  be  about  the  same  cost  as  a 
rough  breakwater  would  be,  made  of  the  same  height,  namely,  11  feet. 
As  the  height  increases,  there  is  a  great  saving  in  combining  them  as  I 
have.  This  particular  lorm  is  adopted  as  the  basis  of  calculation.  It 
maybe  modified  in  practice  as  may  be  necessary.  The  body  of  the  work 
may  not  need  paving.  From  the  experience  with  the  sear  wall  at  South- 
port,  the  thickness  of  wall  adopted  will  be  sufficient  to  stand  the  waves 
of  Long  Island  Sound.  The  Southport  sea-wall  is  9  feet  above  ordinary 
low  water,  and  it  is  thought  that  2  feet  additional  height  should  be 
given  it.  That  is  the  reason  a  height  of  11  feet  is  taken  above  mean  low 
water  for  this  design.  The  waves,  in  heavy  storms  and  high  tides,  will 
break  over  such  wall,  but  not  enough  to  cause  any  swell,  and  if  the  wall 
be  well  built  it  will  probably  stand  the  shock.  However  this  wall  may 
answer,  it  is  probable  that  a  lighter  structure  of  stone  should  not  be 
adopted. 

To  build  the  body  of  the  work  from  the  mean  low- water  line 
out  to  the  6-foot  curve,  a  distance  of  933^  yards,  6,415  cubic 
yards,  at  $6 $38, 490 

To  build  the  same  from  the  6-foot  curve  out  to  the  14-foot 
curve,  a  distance  of  266^  yards,  10,648  cubic  yards,  at  $6. .       63, 888 

Total 102,378 

To  pave  the  outside  slope  with  large  split  blocks  fitting  each 
other  and  clamped.  1.  From  the  shore  out  to  6foot  curve, 
a  distance  of  933^  yards,  1,300  cubic  yards,  at  $25 $32, 500 

2.  From  the  6-foot  curve  out  to  14-foot  curve,  a  distance  of 
266J  yards,  1,430  cubic  yards,  at  $25 35, 750 

For  riprap  at  foot  of  paved  slope,  4  cubic  vards  for  each  linear 
yard,  933^  yards,  out  to  6  feet  depth,  3^733  yards,  at  $6 22, 398 

For  the  same  riprap  for  266f  yards  between  6-foot  and  14-foot 
curve,  1,066  cubic  yards,  at  $0 6, 396 

Solid  masonry  wall  11^-foot  base,  with  lower  course  projecting 
1^  feet  each  side,  11  feet  high,  batter  each  side  4  upon  1, 
making  top  width  6  feet,  built  of  large  rough-hewn  rectan- 
gular blocks.  Area  of  section  llj  square  yards,  giving  llj 
cubic  yards  for  each  linear  yard  of  breakwater :  •  I 

To  extend  from  shore  out  to  6.foot  curve,  a  distance  of  93^ 

yards,  requiring  10,500  cubic  yards,  at  $25  per  yard 262, 500 

To  extend  the  wall  to  14  feet  depth,  requires  an  additional 
length  of  206%  yarfe,  Tecvamii^  ^^V^W  -^^^d^^  at  $25 75, 000 
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SUMMARY. 

1.  From  fihore  oat  to  6  feet  depth,  distance  933^  yards : 

For  rough  breakwater  blocks  of  l^  tons  and  upward,  sloim 
outside  1  upon  3,  inside  1  upon  1, 15  feet  wide  on' top,  6,415 
yards,  at  $6  per  yard $38, 490 

For  top  wall,  to  rise  2  feet  above  high  water  of  spring  tides, 
(11  feet  high,)  6  feet  wide  on  top,  batter  4  on  1,  built  of  large 
blocks  cut  to  shape  and  doweled,  10,500  cubic  yards,  at 
$25  per  yard 262, 500 

To  pave  the  outside  sloi>e  with  large  split  blocks  fitting  each 

other  and  clamped,  1,300  cubic  yards,  at  $25  per  yard 32, 500 

For  riprap  at  foot  of  paved  slope,  3,733  cubic  yards,  at  $6. .      22, 398 

355, 888 

2!  From  6-foot  curve  out  to  14-foot  curve,  266J  yards  : 

For  body  of  breakwater  as  before,  10,648  cubic  yards,  at  $6 
per  yard $63, 888 

For  top  wsdl  as  before,  3j06o  cubic  yards,  at  $25  per  yard 75, 000 

Pavement  of  outside  slope  as  before,  1,430  cubic  yards,  at  $25 
per  yard 25,  750 

Biprap  at  foot  of  slope  as  before,  1,066  cubic  yards,  at  $6  per 
yard 6, 396 

181, 034 

Light-house  at  end  of  breakwater $30, 000 

GRAND  TOTAX. 

Breakwater  complete  out  to  6-foot  curve. ^. $355, 888 

Breakwater  complete  from  6-foot  to  14-fo6t  curve 181, 034 

Light-house 30, 000 

566, 922 


It  is  probable  that  the  outside  paving  slope  and  riprap  at  its  base 
could  be  dispensed  with,  and  the  whole  breakwater  would  then  cost — 

From  shore  out  to  6-foot  curve $323, 380 

From  6-foot  curve  to  14-foot  curve 144, 284 

Light-house 30, 000 

497, 664 


If  the  breakwater  be  built  out  only  to  the  6- foot  curve,  a  beacon  can 
be  substituted  for  the  light-house,  and  the  cost  will  be— 

For  breakwater * $355, 888 

For  beacon 5, 000 
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As  before  stated  in  the  body  of  this  report,  it  may  be  that  the 
expense  of  the  breakwater  may  not  be  justified  for  the  objects 
to  be  accomplished  at  present,  and  I  have  made  the  follow- 
ing estimate  for  a  row  of  dolphins  from  the  low-water  line, 
out  to  the  G-foot  curve,  a  distance  of  2,600  feet.  These  are 
to  be  constructed  in  groups  of  five  piles,  8  feet  apart^  making 

•    325  dolphins,  at  $100 $32, 500 

Four  hundi'ed  feet  of  dry  wall  l)etween  high  and  low  water 
line,  about  15  feet  wide  on  bottom,  and  8  feet  wide  on  top, 

.  rising  11  feet  above  mean  low  water,  average  height  6  feet; 
top  and  bottom  courses  to  be  of  split  granite,  8  feet  long 
and  2  feet  thick,  the  whole  requiring  1,022  cubic  yards  of 
stone,  at  $12  per  yard 12, 264 

Six  hundred  and  fifty  yards  of  riprai)  stone  to  place  around 
dolphins  and  end  of  wall,  at  $6  per  yard 3, 900 


•  48,664 


My  recommendation,  therefore,  is  now  to  appropriate  enough  money 
to  build  the  line  of  dolphins  and  shore  jettee  and  dredge  a  channel  14 
feet  deep,  at  first  100  feet  wide.    This  requires  the  following  amount : 

For  dredging $6i),  000 

For  jettee  and  line  of  dolphins 48, 664 

For  superintendence 6, 336 

124,000 


To  make  the  channel  200  feet  wide  and  14  feet  deep,  will  require, 

in  addition,  for  dredging $69, 000 

For  superintendence 3, 000 

Total .' 72,000 

Yours,  respectfully, 

G.  K.  WARREN, 
Major  of  EngineerSj  Brevet  Major  General^  U.  S.  A. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  EngiAeerSj  U.  S.  A.j  WasMngton^  D.  C 


Bridoeport,  Connecticut,  January  3, 1871. 

Sir:  I  aui  informed  by  Messrs.  Dunliam  and  Nickerson,  members  of  special  committee 
of  city  of  Bridgeport  ou  harbor  improvements,  that  yoa  desire  a  copy  of  petition  of 
citizens  to  Congress,  and  also  of  such  statistical  items  and  evidence  as  was  presented 
by  said  committee  before  the  committee  of  Congress,  in  aid  of  their  application  for  an 
appropriation  to  improve  the  harbor,  with  a  view  of  making  some  nse  of  them  in  your 
report.  You  also  expressed  a  similar  request  in  your  note  to  mo  of  December  10,  which^ 
allow  mo  to  say,  would  have  been  forwarded  to  you  before,  but  for  the  expectation 
on  my  part,  derived  from  letter  of 'said  date,  and  also  from  your  letter  to  Messrs.  Bamnm 
and  Kellog,  of  December  20,  that  you  would  soon  visit  Bridgeport  personally,  and,  by 
appointment,  have  an  interview  with  the  committee,  when  a  more  general  interchange 
of  views  could  be  had,  &c.  Not  having  received  any  notice  of  your  intended  visit,  no 
opportunity  was  given  for  calling  the  committee  together  to  meet  yon,  and,  unfortunately, 
a  m^ority  of  the  committee  were  absent,  and  did  not  have  that  pleasure.  We  believe, 
However,  that  the  interview  had  with  the  members  of  the  committee  above  referred  %» 
resulted  in  a  moro  fuW  anCL  cott^qA.  ^rndfti^toxiding  of  the  wants  of  the  harbor,  and  of 
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the  purpose  and  wishes  of  the  citizena'and  the  committee  in  reHpcct  to  the  appropria- 
tion aske<l  for,  and  the  direction  in  which  it  should  be  applied,  than  before  existed.  lu 
short,  ^*  that  the  application  of  the  city  of  Bridgeport  is  for  an  appropriation  to  widen 
and  deepen  the  channel  of  Bridgeport  Harbor  from  the  outer  bar  inwardly,  to  admit 
vessels  of  larger  draueht,  commensurate  with  the  present  and  prospective  commercial  im- 
portance of  the  port/'  leaving  all  questions  as  to  its  future  i>rotection  by  breakwaterB, 
jettees,  or  other  means,  (whether  necessary  or  not,)  to  the  judgment  of  the  Engineer 
Corps,  without  suggestion  or  comment  that  would  embarrass  the  main  question. 

I  therefore  inclose  herewith  a  copy  of  the  original  petition,  signed  by  over  1,800  of 
the  business  men  and  prox>erty-own6rs  of  the  city.  (The  item  of  12  feet  is  intended  to 
mean  at  lowest  tide.) 

I  send  also  the  exhibit  A,  B,  C,  taken  from  the  collector's  books  at  that  time,  which, 
I  presume,  covers  all  the  necessary  ground.  If  later  statistics  are  required,  they  will 
be  furnished  on  notice  from  you  to  that  effect.  I  also  send  extracts  of  evidence  marked 
D,  given  before  the  committee  at  Washington. 

In  closing,  I  desire  to  say  that  the  entire  population  of  the  city  feel  a  deep  interest 
in  the  success  of  the  application,  and  we  trust  you  will  find  reasonable  and  sufficient 
ground  for  recommending  that  a  liberal  appropriation  bo  made  for  thorough  excavation 
of  the  channel,  &o. 

Respectfully,  yours, 

F.  HURD, 
Sea'et4iry  of  Special  Committee  on  Harbor  Improvement$» 

G.  K.  Warren, 

Brevet  Major  Oeneral. 


COPY  OF  PETITION  OF  CITIZENS  OF  BRIDGEPORT  TO  CONGRESS  FOR  IMPROVEMENT  TO 

HARBOR  OF  BRIDGEPORT. 

* 

To  the  honorable  Senate  and  Home  of  Representatives  in  Congress  assembled : 

The  petition  of  the  undersigned  citizens,  of  the  city  of  Bridgeport,  in  the  State  of 
Connecticut,  respectfully  represents : 

1st.  Said  city  is  situated  upon  both  sides  of  Pequonnock  River,  near  it-s  entrance  into 
Long  Island  Sound.  It  has  a  population  of  20,000  inhabitants,  which  is  rapidly  increas- 
ing, and  is  largely  engaged  in  manufactures.  It  is  the  terminus  of  the  Housatonic  and 
Kaugatuck  Railroad,  and  the  New  York  and  New  Haven  Railroad  jiasses  through  it. 

2d.  The  harbor  of  said  city  consists  of  the  Pequonnock  River,  and  an  arm  of  Long 
Island  Sound.  At  the  point  where  this  channel  connects  with  the  Sound,  a  sand-bar 
has  been  formed  hj  the  combined  action  of  the  tide  and  the  water  from  Pequonnock 
River.  The  result  is,  that  the  channel  has  become  so  tilled  up  that  the  groat  miyoritj 
of  vessels  cannot  enter  the  port  of  Bridgeport,  except  at  high  tides,  and  very  many 
vessels  require  to  be  lightened  to  come  in  at  high  tide,  causing  great  delay  and  expense. 

3d.  The  num1>er  of  vessels,  steam  aud  sail,  which  arrive  at  this  port  in  the  course  of 
twelve  months  is  upward  of  3,000,  of  which  number  no  inconsiderable  portion  is  en- 
gaged in  foreign  commerce,  cohtrihuting  directly  to  the  revenue  of  the  General  Gov- 
ernment. 

4th.  Your  iK^titioncrs,  therefore,  pray  that  an  appropriation  mjiy  be  made  to  remove 
said  sand-bar  and  to  widen  and  deepen  said  channel  aud  harbor,  in  order  that  vessels 
drawing  12  feet  of  water  may  be  enabled  to  enter  without  being  grounded,  and  with- 
out the  aid  of  lighters. 

NoTi-l  1. — The  petition,  of  which  the  above  is  a  copy,  was  signed  by  ovi-r  1.8()0  names, 
with  certified  copy  of  the  resolutions  appointing  the  committee,  was  presented  to  Con- 
gress by  Hon.  W.  II.  Barnum,  member  of  Congress  of  the  fourth  district. 

H.  HURD, 
Secretary  of  Committee. 

Note  2. — ^The  committee  were  heard  before  the  committee  of  Congress,  March  9, 
1870,  and  presented  a  statement  of  the  commerce  of  the  port,  &c.,  &c.,  and  in  resolu- 
tion of  Congress,  passed' June  13, 1870,  a  preliminai^  examination,  with  a  view  to  an 
appropriation,  was  ordered  for  the  harbor  of  Bridget»ort. 

^  F.  HURD, 

Secretary  of  Committee. 


798         REPORT  OF  THE  CHIEF  OF  ENGINEERS. 

A. 

SMemenf  of  fnerchandise  received  at  the  port  of  Bridgeport  durintf  nine  months  ending  Ffhru- 

ary  12, 1870,  in  wif-resgeisy  harges,  and  canal-hoaU. 

Lumber,  feet 29,556,000 

ShinglcR,  feet 3.952.0(K) 

lAihs,  &et 4,(^2,000 

Spokes .-• 40,000 

•Wood,  cords ' 1, 167 

Brick 6,877,000 

Building-stone,  tons 3,966 

Flag-stone,  feet 38,100 

Cement,  barrels 15,500 

Molding-sand,  tons 3, 183 

Nails,  kegs : 5,604 

Coal^tons 91,432 

Pig-iron,  tons 23,582 

Iron,  old,  &c.,  tons 947 

Iron  and  steel  rails,  bars 18, 706 

GralD,  bnshels 131,03d 

Apples,  barrels 1 5,150 

Salt  in  bulk,  pounds .' 3,477,750 

Salt  in  sacks,  sacks 2. 915 

Plaster,  tons 9,874 

Grindstones,  tons 522 

Vitriol,  carboys 2,105 

Also,  not  included  in  the  above :  221  cargoes  assorted  mercbaudise  per  sailiDg-veasels ; 
397  cargoes  assorted  merchandise  per  steam- vessels. 


B. 


thaitmeni  of  the  number  of  arriraU  and  departures  {ifteam  and  »ail)  at  part  of  Bridge- 

portf  for  the  nine  months  ending  February  12, 1870. 


ArrivaU. 

No. 

Departnros. 

No. 

1 
Total.                   ,  No. 

1 

StMunenand  tags 

SolMWiiers 

487 
881 
447 
187 
83 
33 

St<i4uner8  and  tags 

487 
881 
447 
197 
83 
.39 

Steamers  and  tngs ,     974 

Schooners 1. 768 

Schooners  

Bloopfl 

Sloops 

Sloopa 8M 

Canal-boata S54 

Gaiuil-boatfl 

Canal-boats 

Barsea 

Banres 

Barges H» 

Brigs €4 

Brin 

^Mi m«^ 

Brigs 

Total 

Total 

2,057 

2.057 

Crrand  total  ...              4  114 
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■I  ^  U«  numbtr  of  arrivaU  from  foreign  eouKtrif,  and  the  amDuitt  of  dvlim  eot- 
UbM  ftojK  all  toHTctii  atport  of  Bridgeport,  for  the  trnfiioal  start  fron  JuU  1, 1859,  fe 
,;mw  30,  16139. 


tissai 

tsi 

3.603  es 

10,  TO)  11 

ass 

1.173  •» 

3,331«§ 

lil 

^mu 

Ml 

BT.MOai 

ia.438M 

113,  BUSS 

ORB   COSDRKSSIQNAI.   COMJIITTKB. 

John  Brooks. — Had  been  Mqnaintctl  with  bHrlKir  nixty  years.  Basiiieas  had  iocreased 
rapidly  the  last  ten  years;  13  feet  in  the.ereatest  depth  of  high  water;  6^  to  7  feet, 
aTerage  depth  at  low  wat«T  on  the  bar,  anil  it  runs  flhoal  all  the  way  up  to  the  dooltg. 
There  is  an  outer  aud  inner  bar.  Thinks  it  necessary  to  dredge  from  the  outer  to  the 
inner  bar.  It  is  soft  mnd.  Harbor  is  as  ([ood  as  it  was  in  1837,  but  we  want  it  bettor, 
■o  that  a  larger  class  of  vessels  can  come  into  the  harbor. 

Captain  John  McXeal,  of  ittamboat  line, — Has  been  acquainted  with  the  harbor  for 
many  years ;  mnninc  vessels  since  he  was  a  yonng  mau.  At  lowest  tides  there  is  not 
over  &1  to  6  feet  on  the  bar.  There  are  deeper  places  in  the  bed  of  the  liver.  Steam- 
boats drawing  6  feet  drag  on  the  bar  at  low  water.  The  water  is  too  shoal  to  accom- 
modate as  large  a  class  of  steamboats  as  the  business  of  the  place  requires.  Plaster 
and  foreign  cool  vessels  cannot  get  into  the  harbor  without  lightering. 

Sa-Maj/or  Hateiejl. — Was  formerly  engaged  in  importing  sugar  and  molasses,  but  ow- 
ing  to  the  light  draught  of  water  was  obliged  to  give  the  business  np.  It  was  in  con- 
templation to  bnild  a  large  steam  sugar-ntlinery  if  any  improvement  can  be  made  in 
the  harbor.  The  commerce  of  the  city  would  bo  very  much  Improved  if  the  harbor 
were  deepened  as  contemplated. 
'  E.  F.  Biehop,  Prenidenl  of  Sleamboal  Compang  and  Naugatuck  SaHroad.—Iu  1H60  we  had 
about  12,500  inhabitants ;  we  have  now,  (March,  ld70,)  about  23,000. 


Dkak  Hm:  tjince  w 
is  a  co[nr,  of  the  iinmber  of 
1870.    I  forward  it  as  an  ib 
some  ticaring  favorable  to  o 
Respectfully,  yonra, 


Bkiikibfort,  Co.NNECTict:T,  Januarn  5,  1671. 
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Brport  of  J.  G.'ITauoverj  {collector  Bridgeport  district,)  for  year  1870. 

The  nuiiiher  of  vessels  which  have  arrived  at  the  port  of  Bridgeport  from  Janoary  1 
to  Dexjeniber  31,  1870— 

Schooners 1, 141 

Steamers  and  tngs 527 

Sloops 479 

Barp^es  and  canal -boats 290 

Brigs 9 

2, 446 
Nnuil>er  departed 2, 44G 

Total  number  in  and  ont  of  harbor 4, 892 


Estimated  average  tonnage,  125. 

Gross  amount  tonnage  at  above  estimate,  G11,5<X)  tons. 

J.  G.  HANOVER. 
F.  HuRi),  Secretary  of  Committee, 

January  (5, 1871. 


Custom-House,  Bridgeport,  September  24, 1870. 

Sir:  Your  favor  of  the  23d  instant  is  received,  and  contents  noted. 

The  receipts  at  this  port  for  the  fiscal  year  ending  June  30, 1870,  were  as  follows : 

Dnties  on  imi^ori^ $6, 349  40 

Tonnage  duty  collecte<l 5, 053  02 

Marine  hospital  dues 761  98 

Total 12,164  40 

I  may  here  add  that  the  coastwise  trade  of  this  port  is  constantly  on  the  increase,  as 
yon  will  observe  by  the  following  account  of  arrivals  for  the  first  year  for  which  I  bad 
the  honor  to  be  collector,  commencing  May  13, 1869,  and  ending  May  13, 1870.  The 
whole  number  of  arrivals  for  this  period  was  as  follows : 

Steamers  and  tugs 591 

Schooners l,OdU 

Sloops 540 

Canal-lKiats 183 

Barges 91 

Brigs 34 

Total 2,509 

It  will  be  noticed,  therefore,  that  the  arrivals  and  departures  from  this  port  number 
5,018.  The  number  of  foreign  arrivals  for  the  year  was  about  60,  which,  declucted  from 
the  above,  will  leave  the  coastwise  arrivals  and  departures  4,898. 

If  there  is  any  other  iiiforuiation  which  you  may  need  in  regard  to  this  port,  it  will 
a  fiord  me  pleasure  to  comply  with  any  request  you  may  make,  so  far  as  it  is  in  my 
power  to  tfo  so. 

Very  rcHpectfullv,  yours,  &c., 

J.  G.  HANOVER,  Collector, 
Major  (foncral  G.  K.  Warren,  Kewporty  Bhode  Island. 


T17. 

IMPROVEMENT   OF  WESTPORT  HARBOR,  CONNECTICUT. 

The  condition  of  tbis  work  on  the  30th  of  Scpt<5mber,  1870,  is  given 
in  my  last  annual  report,  jMiblished  with  the  report  of  the  Chief  of 
Engineers. 

There  was  then  available  an  appropriation  of  $2,500,  made  in  the  act 
ai)proved  July  11, 1870,  but  the  last  Congress  made  no  additional  appro- 
priation. 
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Duiing  last  autumn  repairs  were  made  to  the  sea-wall  on  Cedar  Point, 
to  protect  the  entrance- to  the  Sau^atuck  Itiver,  on  which  Westpqrt  is 
situated,  and  about  81,913  was  thus  exhausted,  leaving  a  balance  now 
on  hand  of  8587.  It  has  so  far  seemed  improbable  that  anything 
could  be  done  with  this  small  remainder,  other  than  to  make  additional 
surveys.  These  seem  esi)ecially  desirable,  not  merely  on  account  of  the 
use  they  may  be  in  continuing  further  improvements,  but  to  enable  us 
to  see  the  effect  of  former  works,  built  at  this  i)lace  by  the  United 
States  many  years  ago,  and  which  may  allord  valuable  experience. 

It  is  my  design  to  give  the  place  a  more  careful  personal  examination 
than  I  have  yet  been  able  to  mafte,  and  I  will  then  submit  a  project  of 
what  I  deem  the  most  profitable  way  to  employ  the  8387  now  available. 
1  append  to  this  Report  a  report  made  to  me  by  my  assistant,  Mr.  H.  N. 
Babcock,  who  superintended  the  work  last  year. 

In  1827  a  survey  of  the  mouth  of  the  Saugatuck  lliver  was  made  by 
Lieutenant  Colonel  John  Anderson,  of  the  Topographical  Engineers.  He 
recommended  tbe  straightening  and  deepening  of  the  channel  inside  the 
bar,  and  the  construction  of  a  canal  across  the  Great  Marsh,  on  the 
west  side  of  the  river,  so  as  to  give  an  outlet  to  the  Sound  more  direct 
than  the  natural  channel.  For  doiiig  all  the  work  he  recommended,  he 
made  an  estimate  of  8(>,128  05. 

In  H.  Ex.  Doc.  No.  18,  second  session  Thirty-ninth  Congress,  a  state 
ment  is  made  of  the  following  appropriations  for  this  locality  : 

In  1827,  removing  obstructions  at  Saugatuck  Harbor 81, 500  00 

In  1836,  for  improving  the  harbor  of  We8t|)ort 3, 000  00 

In  1837,  for  imi>roving.the  harbor  of  Westport 3,  734  00 

In  18:38,  for  improving  the  harbor  of  Westport 4,  782  00 

13,016  00 

• 

Captain  W.  H.  Swift,  Topographical  Engineers,  on  September  26, 1838, 
states  that  the  sea-wall  on  Cedar  Point  was  completed  in  1837,  at  a 
cost  of  81,000.  Captain  Swift,  in  this  report,  states  that  the  canal 
had  nearly  been  excavated  down  to  a  dei)th  of  2  feet  at  mean  low 
water,  and  that  a  contract  was  about  to  be  made  to  carry  the  excava- 
tion down  to  4  feet  below  mean  low.  It  had  been  found  necessary 
to  build  a  sea-wall  on  the  east  side  of  the  Sound  entrance  to  the  canal, 
about  300  feet  long,  to  prevent  the  sand  from  the  beach  closing  the  en- 
trance up,  and  this,  at  that  time,  was  nearly  complete.  He  says  the 
unexpended  balance  on  the  1st  of  September,  1838,  was  86,234,  and 
that  the  United  Slates  agents  then  thought  that  this  would  be  sufficient 
"  to  complete  the  works,  inclnding  the  removal  of  the  two  rocks."  The 
foregoing  is  all  the  information  in  my  possession  in  regard  to  the  pro- 
gress of  the  work. 

The  present  condition  of  the  canal  is  given  in  detail  in  Mr.  Babcock's 
report,  hereto  annexed.  The  canal  is  in  a  very  bad  condition,  and  is 
practically  dry  at  low  water. 

Mr.  Babcock's  estimat^i  for  putting  everything  in  order  is  about 
830,000. 

Tliis  place  is  in  the  Fairfield  collection  district.  Nearest  port  of  entr^^ 
is  Bridgeport.  Keveuue  collected  there  in  fiscal  year  ending  June  30, 
1871,  was  $7,193  06. 

51  E 
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Kxr.ixp:KR  Offick  Uxitkd  States  Army. 

Sucpifi't,  Jlhode  Inland,  January  18, 1-:?71. 

Sir  :  I  linve  the  liouor  to  siihniit  the  followinn:  n'port  on  thecoDstrnction  of  a  break- 
wtitor  on  C»'<lar  Point,  included  in  the  jdau  ft»r  the  inipruveuieut  of  tho  uavigation  of 
\\Vsti>ort  Ilaihor,  Conni'ctieut. 

ThiH  duty  was  intrusted  to  me  hy  instructions  dated  Oetober  58,  1870,  and  the  work 
carried  on  in  aeeonhmee  with  the  follr»wing  ]dan.  Arrivin<j  on  the  ground,  I  fiMiud  at 
the  end  of  Cedar  Point  the  ohl  l»real\ water  in  a  Ttderahlo  state  of  repair,  while  at  the 
north  or  shore  siih*  of  the  point  tlie  wall  was  washed  down  to  a  level  with  the  ground. 

Iii'vond  this  old  wall,  toward  the  shore,  the  sea  had  cut  a  gulley  about  40  f«i«»t  wi<U'. 
beginning  with  tlu*  north  side  of  this  gulley,  where  the  gwund  was  higher,  the  work 
of  ndniilding  was  to  he  earrie<l  as  far  into  the  old  wall  iia  it  was  tumbled  down,  a  di»- 
tanee  of  VM)  tVet.  • 

I  n-aehetl  fSaugatuck,  the  nearest  railway  station,  Friday,  October  28,  and  after  look- 
ing over  the  ground  pr(»]>are<l  to  make  a  survey  of  the  ]H)int.  The  coti tractor  had  left 
one  load  oi'  stone,  but  had  not  sent  on  his  workmen,  so  the  tirst  few  days  were  deVoted 
to  the  survey,  including  cross-se<'tions  showing  the  ris«.i  of  the  hind,  and  the  size  and 
condition  of  the  old  wall.  On  the  10th  of  NovenibtT  1  tinisheil  and  sent  to  the  office 
a  tracing  ol'  this  survey. 

Sunday,  the  tith  of  November,  the  second  load  of  stone  and  the  men  arrived,  and  on 
tin?  following  day  I  staked  out  the  work.  The  stone  being  laid  too  far  below  high 
water  to  be  H'aclied  at  all  times  of  the  tide,  the))it  for  the  foundation  was  tirst  excu- 
va*t?d,  and  with  the  lii*st  low  tide  the  derrick  raise<l. 

I'lie  wall  is  built  of  sjilit  granite  blocks,  the  foundation  course  being  headers  the  fnll 
width  of  the  wall,  h  feet,  and  weighing  an  average  of  U^  to  li  tons  each.  The  npper 
c«iurse  was  of  stret<hcrs,  divide<l  in  most  y>arts  to  a  double  ci»urse  and  averaging  a  t<m 
each,  except  where  smaller  stones  were  re<|uired  for  tilling  and  levelin^r.  The  stones 
were  all  b(»udcd  carefully,  with  a  la])  of  <>  inches  or  over. 

The  entire  work  of  c<instruction,  including  the  raising  and  re])airing  of  the  derrick, 
occu)ii<'d  thirty-eight  days.  The  denick  used  was  an  <dd  one.  and  in  quite  bad  condi- 
ti<in,  the  mast  being  cracked  and  weak,  ami  one  of  th«»  wheels  worn  S(>  as  to  slip,  and 
linally  the  ends  of  tliret*  spurs  broke.  I  th«*n  revei^sed  the  whetd  end  for  end,  and  it 
lasted  f«»r  the  remainder  of  the  work.  When  the  work  was  nearly  completed,  the 
mast  of  the  derri<k  broke  by  falling.  I  tlnished  the  wall,  as  far  as  our  stone  went,  by 
Imnd-tackle,  and  after  tilling  up  a  few  sj>ots  in  the  ohl  wall,  dismissed  the  men.  A 
rough  batter  is  broken  on  the  woll,  as  nearly  as  may  be  to  3  inches  to  the  foot.  The 
])cight  of  tlut  wall  is  o  feet,  making  the  top  wi<lth  7)^  feet,  though,  on  account  of  the 
difliculty  of  breaking,  it  often  exceeded  it. 

Tlu?  leather  was  almost  nniforndy  ph*asant,  a  day  and  a  half  being  all  the  time  lost 
from'Unj»lcassint  weather.  "West  win<ls  juevailcd  during  all  the  work,  frtMpiently  (juite 
strong  and  cold,  and,  t<)ward  the  ch»se  of  the  work,  <K:casional  squalls  of  snow,  but  not 
enough  to  s<*ri(»nsly  interfere  with  tlu*  j>rogress.  The  lengtli  of  wall  laid  is  108  feet., 
amounting  to  IDO  cubic  yards.  The  new  wall  is  10  inches  higher  than  the  highest  part 
of  the  o]<l  wall,  and  extends  43  feet  0  inches  farther  to  the  north  toward  the  main 
land. 

'ihe  north  end  is  1  foot  9  inches  above  the  sand,  and  the  south  end  3  feet  5  inches. 
The  «litlerence  <»f  level  from  high-water  n»ark  t<»  the  toji  of  the  wall  is  5  feet  9  inches. 
The  "Weight  of  the  full  length  ol  wall  is  '-^84  tons;  and  this,  with  an  anchorage  of  1  t'itol 
7  inches  at  the  minimum  below  tlu'  sand,  is  more  than  sutlicient  to  ludcl  its  place. 
AVhat  has  most  injured  the  ohl  wall  is  the  cutting  out  of  the  saiul  on  whicli  it  is  based. 
The  fonn<lat ion-stone  average  only  2^  feet  in  length,  and  have  no  level  face  for  the 
upper  conrsi-i  to  rtst  on.  Hence  a  tiitiing  settling  on  one  side  ]>itehes  the  u])per  C(Uirses 
over.  The  dej)th  of  anchorage,  with  the  lengtli  of  the  foundation-stones  and  regular 
bonding  of  the  joints,  I  consider  an  ample  luecantion  against  a  like  result  in  tht;  new 
wall. 

I.>uring  my  stay  at  Saugntuck,  besides  the  survey  of  Cedar  Point,  I  also  made  snr- 
Yeys,  one  locnting  the  New  Yoik  and  New  IJaven  Railroad  bridge,  and  a  bridge  known 
as '*  the  new  bri<lge,'- and  one  showing  the  length  and  breadth  of  the  canal  through 
the  (iicat  Marsh.     These  I  have  plotted  and  drawn  in  the  following  manner: 

A  topogiaphical  niaj)  of  Cedar  Point  on  a  scale  of  250  feet  to  the  inch,  with  the  high- 
water  line  plotted  liist  and  low-water  laid  off  by  ofl'sets.    This  map  extends  back  as  far 
as  the  I'oint  is  likely  to  be  oveitlowed  by  highest  water  and  shows  the  breakwater,  the 
old  part  shaded  and  the  new  lelt  blank,  and  the  line  of  highest  ground  ahuig  the  point. 
I  have  addidto  this  a  longitudinal  section  of  the  point  extending  along  the  line  of 
highest  giound  and  aronntl  the  breakwater  wall,  to  the  end  of  the  Point ;  also  a  section 
at  the  noith  en<l  of  the  new  wall  iHMi»endicular  to  its  c«^urse.     In  these  sections  tlifl 
h(»rizontal  scab'  remains  the  same,(-J;'jO  feet  to  the  inch.)  and  the  vertical  is  exaggeratHi 
titty  times,  (5  Icet  t<»  the  inch  )    Ti»  illustrate  better  the  constnntion  of  the  wall,  I 
]ja\einade  a  side  and  end  elevation  and  cross-seciiou  on  a  scale  of  /,,,  showing  the 
bouudiiig  of  the  coiirt^es  m\d  XW  VwxUvw 
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A  map  of  the  caiinl,  witli  Honndiii^H.  Tlio  CiUial  at  the  south  *»ii(l  has  a  nearly  k»vel 
bottom,  but  at  the  uorth  eud  the  bank  slopes  in  a  curve  t^>  the  middle.  I  took  statious 
80  feet  apart,  except  at  the  south  end,  where  I  made  two  spaces  of  200  feet  and  took 
BOundii);j;s  opposite  all  them's  statitms.  The  bottom  at  5.00  feet  from  the  north  end  is 
covereil  witli  sea-jjrass,  but  therenuiinder  is  soft  sandy  mud.  The  greatest  depth  below 
low  water  is  fi.  \\  feet.     The  least  depth  of  the  midtlle  is  1.7  feet. 

The  mai>  is  ))lotted  on  a  scale  of  100  feet  to  thc^  inch.  I  added  to  it  a  ])rorde  of  the 
niiddh^  of  the  <*anal,  referred  to  low-water  mark.  The  vertical  scale  exaggerated  10 
times,  (i.  v.  10  feet  to  the  inch.) 

A  nnip  of  the  railroa<l  bridge  and  the  new  bridge,  showing  their  lengtli  and  location 
and  the  hication  of  the  ])iers  and  draws.  I  hav(^  marked  out  on  this  map  the  approxi- 
mate course  of  the  channel.  The  scale  is  200  feet  to  the  inch.  The  railroad  bridge  is 
u  Howe  truss,  4(J0  feet  U  inches  long,  supported  by  four  stone  piers  4^  fet^t  wide,  and  a 
draw-j>i<r  'M)  feet  wide.  The  direction  of  this  bridge  is  north  74'  07'  east,  crossing  the 
river  at  an  angle  of  about  in^  from  ]>er]iendicular  to  its  course,  and  the  available 
widt4i  of  draw  is  5t>  feet.  There  are  starlings  on  both  sides  of  the  piers  that  limit  the 
draw.    The  bri<lge  iti'.VZ  feet  wiile,  with  two  railroad  tracks  and  a  foot-path. 

The  new  bridge  is  also  a  Howe  truss,  290  feet  king  and  24  feet  wid<\  It  has  five  stone 
piers  4  ft»et  wide  and  a  <lraw-pier  20  feet  wide,  with  an  available  width  of  <lraw  of 
At*  ivv.t.  It  crosses  the  riv<»r  in  direction  north  GU-  4.j'  east,  and  its  least  distance  from 
the  railroiMl  bridge  is  l,l(iO  feet. 

The  f<[dh»wing  plans  of  improvement  of  the  harbor  are  recommended ; 

At  the  south  or  sea  end  of  the  new  part  of  tin*  l>reakwater,  the  wall  ne<Ml»  to  be  con- 
tinued through  a  distance  of  6;<  feet  in  length,  where  the  old  wall  is  in  a  nearly  useless 
conditiou.  For  the  fuither  protection  of  the  point,  I  would  recommend  setting  out 
niitrimmed  cedar  trees  a  short  distance  below  high  water  ;  this  to  be  continued  along 
the  shore  for  a  length  of  3lH)  feet,  beginning  a  short  <listance  south  of  the  shore  end  of 
the  wall  and  running  north,  the  trees  to  be  s<it  at  int<*rvals  of  'A  feet.  The  cost  of  this 
improvement  1  estimate  as  follows: 

For  buihling  the  wall.  r>3  feet  in  length,  and  cross-section  the  same  as  that 

recently  built,  7H}  cubic  yards,  at  .^10  per  yard '^ru  50 

Nect'tisary  excavat ion,  i)^  cubic  yards,  at  40  cents  per  yanl :J7  Xi 

100 cedar  posts,  at  >i>l  apiece:....' ", 100  00 

Total 1>24  KJ 

For  renu»val  of  loose  rocks  in  the  channel - 500  00 


To  render  the  channel  <»f  any  use,  it  must  be  <lredged  to  the  depth  of  5  f«*et  below  low 
water,  and  protected  from  further  tilling.     This  protection  will  require  tln^  tVdlowing : 

A  wall,  built  of  light,  sharp,  split  stone,  1,;{20  feet  long,  I'A  feet  high,  4  feet  wfde  at 
base,  II  t'vvt  at  top,  with  a  coi»ing  of  good  split  stone,  one  foot  thick,  lying  entirely  acro.ss 
the  wall  and  'A  feet  beyond  ;  the  wall  to  be  backed  by  an  embankment  of  earth,  (that 
obtained  from  the  dred<;ing  will  do,)  12  feet  wide  on  the  top,  with  a  slope  of  1^  to  1,  and 
riprap(»ed  with  rough  stone,  which  can  easily  be  obtained  in  the  neighborhood. 

Along  the  wall,  and  equally  separated,  seven  stone  piles,  for  vessels  to  fasten  to  and 

'pull  olt  by  when  grounded.  These  jjoststo  be  of  granite,  11  feet  long,  10  inches  <liameter 

above  grmind,  'A  feet  high,  and  trimmed  round,  with  top  hemispherical ;  the  remaining 

8  feet  rough,  an<l  sunk  in  the  bank,  11  feet  troifi  the  e<]ge.    The  west  bank  will  need  to 

be  <ut  to  a  sl«)peof  1  to  1,  and  pavetl  with  sharp  sttuie,  or  else  cutaway  to  a  slope  of  2  to  1. 

The  cost  of  this  work  1  estimate  as  follows: 

For  dredging  and  cutting  away  the  west  side,  9,107  cubic  yards,  at  'M  cents 

per  yanl ". .^^2, 759  10 

Vor  banking  \i]t  the  east  ♦ide,  2,:{21  cubic  yards,  at  20  cents  per  yard 404  20 

For  building  the  wall,  2,2:19.01  cubic  yard's,  at  1^5  per  yard ,. 11,  lOr?  05 

For  7  stone  piles,  at  ^^22  apiece .' 154  00 

For  coping  the  wall,  1,705  feet  long,  37H.H^*ri  cubic  yards,  at  810  per  yanl.. .  3, 7t!*H  88 

For  riprap  on  east  bank,  ;i7d.rijS  culuc  yards,  at  82  per  yard \ 757  7G 

For  pjiving  west  bank  and  on  «;ast  bank,  where  the  wall  does  not  reach  to 

5  feet  below  low  watei',  2,4 U»  square  yards,  at  83  per  yju'd 7, 248  00 

Total 2r),3iV  99 


If,  instead  of  paving  the  west  side,  thc!  slope  be  cut  down  io  2  to  1,  the  cost  will  be 
less  by  SS(>,:5,^'^,  making  a  total  of  8'^0,010  i^J. 

The  time  require'd  for  this  work  will  be  alsiut  live  months,  and  the  engineering  exiM'iises 
as  follows: 

Salary,  8150  per  month >7.'0  00 

Oilice-ren t,  812  per  mouth CM  ^ 
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Man  ami  boat,  §75  p<»r  niontli ^175  00 

Extra  man  o<'ca.sionnlly,  at  ><'2  per  day -.; 100  00 

EimiiiHor'H  iustrumunts '4J0O  00 

Adaitioiial  expeuses - 100  00 

Total 1,635  00 

Tlui  entin.'  suinination  is,  tlicn-fon-,  as  follows: 

For  breakwalt-r,  &c $924  eC5 

For  rt*iiiovin<;  obstrnetions 500  iH> 

For  canal  iinprovennMits 20,  ;U59  99 

For  eiijrineoTiiijjj  oxpensos 1,635  0<l 

Total t'9.429  82 


Hilt  if  thct  \Y^'si  si(l<^  of  tbo  canal  be  cut  down  to  the  8loi>e  of  2  to  1,  instead  of  jiaviKg, 
tlip  total  expense  will  be  rednccd  to  $2:V>71  H2. 

I  add  u  dia>;rani  ilhiHtratin«i^  tlie  proiK>sed  improvement  of  the  canal. 

The  p>od  to  be  accomplislied  by  these  improvements,  and  recommending  them  to 
the  favorable  consideral icm  of  Conj^rcss,  is  as  follows: 

The  re])airs  at  the  breakwater  are  ne^nied  for  the  fnrther  protection  of  the  ]ioint,  at 
a  place  wliere  the  old  wall  has  fallen  down  and  is  no  longer  able  to  prevent  the  wat«r 
overtlowing. 

The  cedar  posts  will  jirevent  the  bank  being  cut  away  by  the  undertow,  and  serve  in 
a  measnre  to  bnild  np  the  ]N>int,  by  arresting  sjind  drifted  by  the  wind. 

The  advantages  gained  by  removal  of  obstrnctions  to  navigation  are  sufficiently 
obvious  to  speak  for  themselves. 

The  canal  was  constructed  to  shorten  by  alK>ut  six  miles  the  passage  in  and  out  of 
the  harbor,  and  to  facilitate  regular  tri])s  to  New  York  City.  At  present  it  is  too  shal- 
low, except  at  very  high  water,  for  large-sized  vessels ;  and  in  taking  the  passage 
around,  the  high  tide  is  lost,  so  that  they  are  often  obliged  to  wait  in  the  harbor  for  a 
rise.  The  canal  thus  improved  would  be  available  when,  on  account  of  opposing 
"winds,  it  is  impossible  to  beat  around  by  the  narrow  and  circuitous  channel  around 
Dry  Reef.  The  amount  of  commerce  to  be  benefited  by  these  several  improvements 
is.  as  nearly  as  I  could  tind  out,  about  25,000  tons  per  annum.  This  commerce  consists 
of  coal,  Inmber,  fanners'  produce,  and  considerable  quantities  of  shipping  stores,  and 
general  miscellaneous  freight.  A  railroad  is  projecte<l,  and  preliminary  surveys  have 
been  made  to  c<mneet  Westport  with  the  Shepang  Valley  Railroad,  at  Newtown.  This 
'will  open  a  large  area  in  the  west<^ni  part  of  Connecticut,  for  which  Westport  Harbor  is 
the  natural  outlet,  and  will,  it  is  thought,  considerably  increase  the  commerce. 

If  the  interests  of  the  jdace  are  sufficient  to  warrant  any  improvement  to  the  navi- 

gation  facilities,  no  plan  more  economical  than  the  one  proj[M>sed  would,  in  my  opinion, 
e  permanent  and  satisfactory  when  completed. 
I  am.  g<»jieral,  very  resi>ectfully,  yours, 

H.  M.  BABCOCK, 
Civil  Engineer  J  in  charge  of  improvrmenU  of  Westport  Harbor ,  ( 1870.) 

Major  General  G.  K.  \VARKP:y, 

Corpmof  Enginerrf*,  V.  S.  A. 


T18. 


SI  RVEY  A>D  IMPROVEMENT  OF  PORT  JEFFERSON  HARBOR,  LONG 


ISLAND,  NEW  YORK. 


Jly  re]>()rt  upon  tliis  survey  was  made  January  14, 1871,  and  printed 
with  n.  Ex.  Do<».  No.  GO,  third  session  Forty-firSt  Congress.  The  ap- 
propriation of  815,000  wajs  made  for  improving  it.  The  improvement 
under  this  appropriation  will  consist  of  a  riprap  sea-wall  on  the  east 
side  of  the  entrance,  to  arrest  the  action  of  the  waves  in  their  movement 
of  gravel  and  boulders  across  the  channel,  and  then  dredging  will  be 
commenced  aftfct  the  sea-wall  has  become  effective. 
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The  following  is  an  abstract  of  the  proposals  received  for  doiug  the 
work,  in  answer  to  advertisements  duly  made  : 

Ahfttraci  of  propoHiU  for  improving  Port  Jiffirtion  Harbor,  Ia)U(i  Uland,  New  York.   Jttreived 
at  the  enf/itu'*r  office  United  StatvH  Armtfj  Setrjiortj  Rhode  Inland^  JVedneftdatfj  June  7, 1871. 


NauK*9  and  aiMr(.;4SO!4  of  biihlcrs. 


X  & 
►-"♦J 

;  w 


C.  C.  Caninhrll,  104  aii<1  IOC  John  Btreet.  Now  York  *. . . 

ThoinaM  (i.  Cwlirniio,  AKtoria.  Lon;;  InIaikI.  N.  Y.I 

1).  V.  How<'lI  141  ChanilM>rH  8tr<'»*t,  New  York 

FranciM  H.  Smitli.  Ml  and  123  Ir^itait  HtrtM»t,  New  York. 

W.  H.  H«'ard,  41  W'vckolTMtrcet,  Brooklyn,  X.  Y 

(t.  U.  F.Triii,  Brooklyn,  N.  Y 

Kmory  R.  Seward.  Allmny.  N.  Y 

Dawson,  Tank  &  Co.,  New  Loudon,  Couu.TJ 


3  87* 

4  Hj' 
4  t9 


'i  75 


. t . 

t  *- 

>   «   . 

ed  «  r* 


Coinmeiicf.       C«)nii»l<'te. 


July    l,li?71  I  Jan.     I,la73 

C)  \  (^) 

A  up.   1, 1671  ;  Dw.     1. 1871 


eO  45     S«;i>t.    1, 1871  •  (||) 
Mi  S.i»t,  l.'S,  Ih^l  .  Mav    1, 18T9 
1  00     Sent.    1.  1671  '  Juiio    I.  18751 
I  July  15,1671  I  Jan.     1, 1«J72 


*  Bid  informal,  not  in  duplicate,  and  not  accompanied  liy  ficuarantee  or  couicH  of  H])ecif{cation4. 

I  Bid  informal,  the  gaaranteti  not  made  out  in  pro(»er  form,  and  no  certilioite  that  tbc  puarautorti  ore 
reaponRible  partiei*. 

;  One  month  afler  dato  of  award.  ^  Ah  wwn  aa  i)racticrtblc  thereafter. 

II  In  90  dayi«,  weather  iK*rmittini;r. 

*i  Not  <;oni4iden>4l,  't  havinj;  been  received  at  J»..'»0  a.  m..  We<lneKday.  Juno  7,  1H71. 
"  IVr  ton  of  2.240  poundR. 


I  certify  that  the  a^wve  abstract  i-^  con-ect. 


a.  K.  WAKIIKN, 

Major  of  Eii'jiaten. 


The  contract  for  the  sea-wall  was  awarded  to  0.  C.  Cam]>hell,  of  New 
York,  and  for  dredgiiifr,  to  W.  II.  Beard,  of  Brooklyn,  New  York. 

A  thorough  survey  of  the  entrance  has  been  made  this  suniiner,  but 
as  yet  no  work  has  been  done  under  the  contract. 

Port  Jefferson  is  a  port  for  registry-,  but  not  of  entry.  It  is,  I  believe, 
iu  the  New  York  collection  district. 

A  good  entrance  to  this  harbor  will  cost  not  less  than  8175,000,  and 
I  would  recommend  a  liberal  appropiiation  for  the  continuation  of  the 
work,  say  $50,000. 

The  following  is  the  original  report  in  relation  to  this  harbor,  made  by 
me  last  winter: 


T19. 

Enginkkk  OmcE,  Unitei)  States  Army, 

yt'icport,  Jxhoile  Inland  J  January  10,  1871. 

(lENEEAL:  I  have  the  honor  to  submit  the  following  report  in  relation 
to  the  survey  of  Port  Jefferson  Harbor,  w  lii(!li  you  <lirecttMl  me  to  make 
the  IMstof  July  last, in  acconlance  with  the  requirements  of  section  2 of 
the  act  making  appropriations  for  the  improvement  of  the  rivers  and 
harbors,  approved  June  11, 1870. 

1  first  procured  from  tiie  United  States  Coast  Survey  Office?  a  copy  of 
the  map  made  in  1838,  and  from  you  the  map  of  the  survey  made  by 
Lientenant  Massillon  Harrison,  United  States  Engineer,  in  1853.  The 
rep(»rt  of  this  latter  survey  is  printed  with  the  documents  accompanying 
the  President's  annual  message  to  Congress  in  ^Sit'3. 

A  comparison  of  these  maps  showed  that  the  main  harbor  (U'  bay  was 
essentially  the  same  in  li^DS  and  in  1853,  but  that  considerable  change 
liad  taken  place  at  the  entrance.    The  si)it  on  the  east  side  oC  Uv^  ^:^:i*^Nv- 
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nel  had  advanced  westward  about  150  yards,  and  the  report  fifl>5n. 
ant  Harrison  says  a  new  passa«»e  inside  of  the  pjMt  wa*  forminiWD^ 
the  i)Ooi)le  interested  in  tlie  liarbor  were  trying  to  stop,  fr^rfa-tV- 
wouUl  be  worse  for  tlieni. 

I  was  directed  by  you  to  visit  the  place,  but  I  was  nnable, on ;;fT,*B 
of  other  (hiti(\s,  to  do  so  until  late  in  the  season.    1  found  tliatUf  •> 
operation  shown  to  have  been  ^oing  on  between  1838  and  l.s5:5ba'l>H 
going  on  since.    Tlie  spit  on  the  east  side  of  the  entrance  ba«l  jir-^ 
some  hundred  feet  longer,  and  the  new  channel,  which  Lieuteuan! Hjr 
rison  had  re])orted  as  forming  in  18o3,  inside  the  spit,  had  \mc^-i  n^ 
pleted  by  nature,  giving  the  same  depth   the  old  channel  tlid. aiil:* 
old  channel  had  tilled  up  till  there  was  but  little  water  in  itatlovv..V. 

I  found  that,  in  order  to  locate  exactly  tlie  works  of  imprDveuipr.  v 
quired,  a  new  survey  of  the  entrance  to  the  harbor  would  l»e  nee»le<l.di: 
that  that  could  only  be  done  to  advantage  when  the  means  wen*  avi, 
able  to  go  to  work,  but  that,  for  all  purposes  of  a  rejwrt  to  Cmz^ 
concerning  the  requirements  of  the  case,  I  could  get  along  witliomr. 

I  have,  therefore,  reduced  the  map  of  Lieutenant  Hanison's  sur\f}  • 
a  scale  of  1  to  10,000,  and  made  such  additions  to  it  as  I  tbon{:ht  cmt- 
sary  to  give  a  clear  idea  of  the  harbor.      1  send  that  map  with  :h* 
report.    1  also  send  a  copy  of  the  United   States  Coast  Survey  mai--: 
the  survey  of  1838,  furnished  me  by  Mr.  J.  E.  Hilgard. 

This  harbor  presents  phases  of  peculiar  interest  to  an  engiiiei»r.  !> 
entrance  at  low  water  is  not  over  GOO  feet  wide  and  3  feet  (Ic^p,  ami  ii 
high  water  about  1,1*00  feet  wide,  with  an  average  depth  of  0  fctt.  ?&. 
yet  it  is  the  only  outlet  for  Port  Jett'erson  Harbor,  which  has  an  anu- 
one  and  one-half  square  miles,  and  of  two  other  contiguous  havsof  jr. 
area  of  about  one  mile.  The  mean  rise  and  fall  of  sj^ring  tides  isal^Mit 
9  feet,  so  that  at  these  tides  1,107,255,000  cubic  feet  of  water  passes  "c: 
and  in  this  entrance  at  every  change  o^  tide.  The  mean  area  of  .hhIjc 
we  may  roughly  take  at  G,,'300  square  feet,  which  woidd  requin»an  avn 
age  mean  velocity  of  0  feet  per  second  out  and  in  this  entrains.  I: 
must  be  nuich  swiftei*  than  the  average  at  some  period  of  the  life 
I  did  not  have  a  chance  to  measure  velociti(»s,  but  the  navigators  r«i 
pared  the  current  to  that  at  ilell  (iate.  Lieutenant  Harrison  "laverii 
measurement  of  velocities. 

In  looking  at  the  nia[),  one  sees  at  once,  by  the  sliape  of   the  ^'spiK" 
that  they  are  formed  by  the  action  of  water.     AV^hy,  then,  is  it  thai  ilii* 
narrow  channel  and   shallow  depth  are  maintaine<l  against  surh  :i  rir 
rent  *,     The  exi)lanntion  is  very  simple,  and  oilers  a    most  hopelul  pit*^ 
pect  of  in;ikin«j:  Port   Jefferson  Harbor  one  of  great  public  utilit>.    !«• 
the  (eastward  of  the  entrance  is  Mount  Misery  l*oint.      It  is  coinpOMMlot 
modified  drill,   in  which  are  all  sizes  of  drift  mateiial,  includin;:  a  W^ 
large  roundeil  boulders  and  a  considerable  per  cent,  of  small  bonM*'rs 
such  as   are  used  f(u-  cobble-stone   pavement.     The   waves  are  enMliii^ 
this  ])oint  continually,  and,  while  the  liner  material  is  washed  away, 
the  larger  boulders  nre  left  along  tin*  shore.     In  heavy  storms  the  )'i;' 
waves  strike  these  stones  and  roll  tlieni  along  W(»stward,  and  they  full 
into   the  entrance  to  tin*  harbor.     There  they  accumulate,  an*!  the  ln'l 
toui  of  the  entrance  is  like  a  boulder -paved  street.      Kveii  the  l>eaeh  is 
comi)osed  of  large  gravel-stones,  and  large  quantities  of  it  are  tr.iii!*- 
l>orted  to  New  York  for  use  in  concrete.     In  fact,   the    taking  of  thi:« 
material  is  a  thing  that  will  have  to  be  hereafter  looked  to,   as  there  is 
dan^rer  of  making  another  (»])ening  through  the   Setauket  beach,  we^^t 
of  the  entrance  to  Port  J etfersou  liarbor,  which  would   diminish  the 
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action  of  tbe  current  at  the  present  entrance,  and  this  should  be  pre- 
vented. 

1  liave  ficen  the  action  of  the  waves  in  driving  stones  ah)ng  the  shore 
at  other  ])hices,  but  have  never  before  seen  so  remarkable  a  result  as  this 
harbor  presents.  One  cannot  but  be  struck,  in  examining  the  United 
States  .Coast  Survey  nuip  of  Long  Island  Sound,  to  observe  the  differ- 
ence between  Port  Jefferson  Harbor  and  Huntington  Bay,  west  of  it. 
There  it  is  an  oi>en  entrance;  here,  at  Port  Jefferson,  it  is  all  choked  up. 
•The  action  of  the  waves  on  Mount  Misery  Point  is  the  cause  of  the 
difference.  The  I'emedy  is  obvious :  build  out  a  wall  on  the  east  side 
of  the  entrance  to  stop  the  waves  from  rolling  the  stone  along  the 
shore  westward,  and  dre<lge  out  the  material  that  now  obstructs  the 
entrance.  I  believe  this  will  make  a  cheap,  permanent  improvement, 
and  I  see  ]\o  reason  why  a  depth  of  14  feet  at  mean  low  water  cannot 
be  attained  and  kept  if  it  is  authorized.  At  present  I  confine  my  esti- 
mates to  a  depth  of  7  feet  at  mean  low  water.  They  will  all  be  found  at 
the  end  of  this  report. 

I  come  next  to  sjK^ik  of  the  public  importance  of  this  improvement. 

There  are  several  thousand  people  living  on  the  bays  that  hav^e  the 
common  entrance.  The  principal  business  is  ship-building;  their  ves- 
sels are  celebrated  for  their  good  qualities,  and  they  build  as  large  ves- 
sels as  can  be  floiited  out  of  the  harbor.  The  bailders  here  have  been 
called  upon  to  model  and  design  vessels  that  had  to  be  built  elsewhere, 
because  their  size  was  too  great  to  get  out  when  built. 

The  land-locked  character  of  the  harbor,  and  its  ample  size,  make  it 
an  excellent  place  for  repairing  vessels.  Such  a  one  is  always  of  much 
importance  on  the  route  of  so  many  coasters  as  are  bound  to  and  from 
the  great  city  of  ]^ew  York,  at  which  latter  ])lace  the  value  of  water- 
front is  too  great  to  furnish  space  for  ship-yards  and  mooring-places  for 
coast-vessels  undergoing  or  awaiting  repairs.  On  account  of  the  num- 
ber of  vessels  built  here,  the  })lace  is  made  a  port  of  registry,  but  not  of 
entry.  An  improvement  of  the  entrance,  so  that  7  feet  could  alwa^'S 
be  kept  up,  would  greatly  increase  theimportanc^e  of  the  place,  by  allow- 
ing a  line  of  steamboats  to  be  run  regularly  to  New  York,  without  regard 
to  tide,  which  they  cannot  now  do.  The  i»lace  will  j)robably  soon  have 
a  din»ct  railroad  to  New  York.  At  present  it  is  about  eleven  miles 
from  the  railroad. 

Port  Jefferson  is  in  tin*  third  light  house  district.  The  nearest  light- 
house is  at  Old  Field  Point,  two  miles  west.  The  light-ship  at  the 
Middle  (1  round  is  about  six  miles  north  of  it.  The  harbor  has  an  area 
of  about  one  and  one-(|uarter  miles,  in  which  the  depth  is  from  18  to  24 
feet  mean  low  water,  and  <^oin])letely  land-loeke<l.  Vessels  drawing  over 
3  feet  cannot  enter  at  ordinary  low  water.  The  average  rise  of  the 
tide  is  7  feet,  aiid  of  spring-tides  8i. 

As  a  harbor  of  refuge  feu*  coast4»rs  it  is  an  excellent  situation,  and 
would  be  of  inestimable  value.  This  question  is  one  of  very  great  pub- 
lic iiiiportance,  and,  in  order  tp  properly  ai)preeiate  any  s[)ecial  harbor 
like  this,  its  relation  to  others  should  be  iM)inteil  out,  and  the  general 
system  disi>layed  to  wliieh  it  rehites  or  forms  an  essential  i)art. 

I  have  ascertained  that  there  has  not  been  any  system  of  harbors  of 
refuge  devised  for  Long  Island  Sound,  and  although  it  is  too  great  a  sub- 
ject for  me  to  comprehend  fully  in  so  short  a  time,  yet,  as  there  must  be 
some  general  idejv  presented,  in  order  to  value  i)roperly  this  special  case, 
I  will  say  something  on  the  general  (luestion. 

The  great  gales,  which  occasionally  overi)ower  the  best  efforts  of  the 
fieamen  in  Long  Island  Sound,  are  either  from  the  northwest,  northeast^ 
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or  soutlieast.  Tlii»  general  course  of  the  sound  being  east  and  west,  it 
thus  Jiappens  that  in  these  eases  vessc^ls  bound  both  ways  cannot  all 
keep  on  their  course.  Those  the  winds  do  not  favor,  that  are  deeply 
laden,  or  l*rippled,  must  run  with  a  free  wind  for  some  shelter. 

AVhat  are  the  harbors  on  Long  Island  Sound  from  New  London  to 
New  York,  a  distance  of  one  hundred  and  twenty  miles! 

On  the  north  shore  we  have  New  Haven,  tifty-five  miles  west  from 
New  Loudon ;  a  good  harbor,  a  little  out  of  the  course  of  vessels,  and 
requiring  improvement.  Next  comes  Black  Rock  Harbor,  twenty-two 
miles  distant  east  from  New  Haven,  and  very  insul!icient ;  and  then  there 
is  no  other  on  that  side  the  sound,  though  they  are  ne<?ded. 

On  the  soutli  side  of  the  sound  there  is  no  want  of  good  harbors 
between  New  York  and  Huntington  Bay,  a  distance  of  forty-five  miles. 
Thence  eastward  there  is  no  other  harbor  on  the  south  side  of  the  sound. 

To  open  Port.  Jeiferson  to  coasters  would  diminish  the  unprovided 
space  twenty-five  miles.  It  would  then  become,  as  far  as  1  can  see,  a 
terminal  harbor  of  refuge  against  easterly  winds  for  all  coast<^rs  going 
eastward  from  New  York.  Its  large  capacity  peculiarly  fits  it  for  such 
a  condition.  This  harbor  would  also,  if  available,  be  eagerly  sought 
by  westward-bound  coasters  in  distress,  for  many  vessels  are  annually 
wrecked  in  the  neighborhood  ibr  want  of  shelter. 

J  will  not  here  attempt  to  amplify  this  subject  further,  because  I  could 
only  do  so  by  entering  into  minor  details,  upon  which  T  am  not  prepared. 

The  sul»je(!t  of  harl^ors  of  refuge  for  coasters  is  one  worthy  of  the 
most  careful  consid(»rations  of  Congress,  in  view  of  the  risk  to  life  ami 
business  involve<l.  The  nation  spends  considerable  money  to  jjrotect 
the  lives  antl  business  of  our  traders  in  foreign  lands,  and  its  benefits 
are  admitted.  As  a  mere  lu'otection  to  life  and  i)roperty  these  coast 
harbors  of  refuge  have  a  strong  public  claim.  Congress  has  supreme 
control  over  all  cpiestions  aflVcting  navigation,  and  should  act  in  that 
spirit ;  and  as  everybody  else  is  prohibited  from  doing  anything  by  the 
Government,  the  (lovernmeiit  should  do  Avhat  is  needed.  It  is  under 
a  solemn  obligation  to  the  people  to  do  it.  The  ert'ect  of  convenient 
harbors  of  refuge  is  to  einbohlen  navigators.  Confidence  in  ability  to 
find  shelter  enables  freighters  to  load  their  vessels  deeper,  gives  o])por- 
tunity  to  vessels  of  less  seaworthy  cjualities  to  navigate  the  waters,  and 
aHows  the  vessels  that  belong  to  rivers  whose  depth  is  not  great  enough 
to  allow  of  a  draught  necessary  for  seagoing  qualities  to  venture  upon 
the  open  waters.  The  capa(*ity  of  all  coast  vessels  now  built  is  increased, 
and  others  are  allowed  to  mingle  in  it  that  now  cannot  venture.  Thus 
the  profitable  employment  of  vessels  is  increased,  without  increasing  at 
all  the  (capital  invested  in  the  vessels  themselves.  Cheai)er  freights 
result,  business  becomes  prosperous  where  before  it  languished,  and 
ultimately  the  works  become  a  source  of  profit  to  the  Government. 

I  annex  a  communication  from  11,  ^X.  Swezey,  deputy  collector, 
(marked  A,)  giving  a  detailed  statement  of  the  business  carried  on  at 
Port  Jeticrson.  It  is  in  the  collection  district  of  Sag  Harbor.  The 
nearest  pi)rt  of  entry  is  Briilgeport,  Connecticut,  at  which  the  revenue 
collected  during  the  fiscal  year  ending  June  30,  1870,  was  811S104  40. 

Estimates  for  the  imitroi'emcnt  required  at  Port  Jefferson  Harbor. 

These  are  to  build  a  breakwater,  and  dredge  out  the  entrance. 

The  breakwater  must  be  built  from  the  highest  water-line  on  the  beach 
northward  into  the  sound.  Its  object  is  to  arrest  the  sand,  gravel,  and 
boulders  moving  we^twiwd  wudiii  the  action  of  the  waves.    1  provision- 
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ally  locnte  it  at  250  yanls  east  of  the  entrance,  because  it  will  be  sliorter 
to  build  than  it'  nearer  the  entrance,  and  hiwause  this  leaves  space  for 
drift  material,  if  it  should  accumulate  at  its  extremity,  to  do  ao  for  a 
long  time  without  reaching  the 
chitniiel.      1   believe,  however, 
that  the  current  in  and  out  of 
the  harbor  will  Xte  qaite  safli- 
cient  to  sweep  away  all  the  ma- 
terial that  etica|>es  around  the 
breakwater,  and  that  this  lat- 
ter will  bo  sure  to  arrest  all  the 
large  gravel-stonea  unil   bould- 
ers, such  as  at  present  choke  up 
the  entrance. 

The  breakwater  I  estimate  for 
on  the  following  phiii : 

iSfcd'ow  o/  breakicatcr. — Spring 
tides  rise  i>  feet  alrave  mean  low 
water.  The  top  of  the  wall  to 
rise  2  feet  above  high  wutei"  of 
springtide. 

AV  all  to  he  G  feet  wide  on  top  ;i 
batter  i  upon  1,  down  to  1  j  feet 
above  low  water;  to  bo  com- 
posed of  granite  blocks  of  from 

2  to  4  cubic  yards  each,  of  a  j 

thickness  froiii  18  inches  to  2 
feet;  to  be  doweled  throughout 
with  gun  metid  dowels,  and  top 

course    securely   chiniped  with  I 

wrought  iron  of  suitable  size, 
(cost,  siiy  $2.»  per  yanl.) 

This  wall  to  rest  on  a  bed 
formed  bj'  thr«»winf;  in  1  ii'ge  ir- 
regular blocks  of  stone,  of  not 

less  than  1^  tons  weiglit,  having  ^ 

aslope  seaward  of  L  upon  :i,  and 

Bhorewiml  of  1  upon  1,  and  to  « 

be  15  feet  wide  on  top,  at  level 

of  mean  low  water,  This  luunda-  "^ 

tioii  to  be  brought  to  even  sur- 
face by  small  angular  stone,  and  i 
paved  on  the sea-slo|ie  with  largo 
granite  blocks  IJ  feet  thick  and 
not  less   than  a    tons  weifibt, 

clamped  with  wrought  iron.  The  i 

-foot  of  the  pave<l  slope  to  be 
protected  by  large  riprap  stone, 
same  as  for  the  body  of  thtt 
breakwater,  to  contain  about  4 
cubic  yards  i)er  linear  yanl  of 
breakwater.  All  the  ripnip  to 
cost,  say,  80  i>er  ynitl ;  the  i)ave- 
ment,  SlUj  per  yawl.    The  above 

■wall  is  pmportioned  so  as  to  1n3  about  the  same  castas  a  roiigli  breakwater 
would  be  made  of  the  same  height,  namely,  11  feet.    A*  t;\i«. \i»a^\.\o.- 
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creaftos,  there  is  a  j^reat  saviupf  in  eorabinin|jf  tlieiiia«  I  have.  This  par- 
tiular  form  is  adopted  as  the  basis  of  calciihition.  It  may  be  mollified  in 
practice  as  may  be  necessary.  The  body  of  the  work  may  not  need  pav- 
ing. From  the  experiencre  with  the  sea-wall  at  Southi>ort,  the  thickness 
of  wall  a<h)i)ted  will  be  sullicient  to  stand  the  waves  of  Ix>n^  Island  Sound. 
The  Southport  sea-wall  is  I)  feet  above  ordinary  low  water,  and  it  is 
thoufi^ht  that  2  feet  additional  height  shonld  be  given  to  it.  This  is  the 
reason  a  height  of  II  feet  is  taken  above  mean  low  water  for  this  design. 
The  waves  in  heavy  storms  and  high  tides  will  break  over  snch  walls, 
but  not  enough  to  cause  any  swell,  and  if  the  wall  be  well  built,  it  will 
probably  stand  the  shock.  However  this  wall  may  answer,  it  is  proba- 
ble that  a  lighter  structure  of  stone  should  not  be  adopted. 

My  com])lete  plan  is  to  build  the  breakwater  out  to  the  0-foot  curve, 
a  length  of  800  feet: 

To  build  body  of  breakwater,  6,8.'i3  cubic  vanls,  at  8<i  l>er 

yard ' $41, 004) 

To  pave  the  outside  slope  if  needed,  990  cubic  yards,  at  $25 

jHjr  yard ', ' 24,  750 

To  build  top  wall,  11^^  yards,  per  linear  yard,  .300  yards  long, 
3,;J75  yards,  at  825  per  yard ". 84, 375 

150, 125 

Eor  dredging  a  channel  100  feet  wide,  and  7  feet  deep  at  mean 

low  water $7, 500 

For  dre<lging  the  same,  200  feet  wide,  and  7  feet  deep  at  mean 

•  low  water •. . . .       15, 000 

A  part  of  the  breakwater  beginning  at  the  shore  should  be 
the  lirst  thing  built,  from  highest  water  mark  out  100  feet 

beyond  h)w  water  mark,  say 20,  (H)0 

For  dredging  the  100-foot  wide  channel,  7  feet  deep 7, 500 

Total. 27, 500 

I  therefore  recommend  an  a[)propriation  of  >»27,000  f<»r  Port  Jeffei'son 
Ilarboi'. 

Yours,  resi)ectfullv, 

(1.  K.  WAIIKEX, 
Major  of  Evijlncera^  Brevet  Major  General,  U.  />'.  A. 

Drigadier  <ieneral  A.  A.  I1i'3IPIIREYS, 

Chief  <{f  EiuilneerH,  U,  /S.  A.,  Waahhufion,  D,  C. 


A. 


Port  Jefferson,  January  14,  1871. 

8iR :  1  have  the  honor  to  lay  before  you  a  brief  statenjent  of  the  com- 
mercial and  njarine  importance  of  the  port  of  Port  JelTerson,  New  York. 
YTou  will.i)lease  tind  it  on  the  sheet  accompanying  this. 
I  am,  sir,  yours,  respectfullv,  . 

n.  W.  SWEZER. 
<:Jeneral  G.  K.  AVarrex,  U.  S.  A., 

Newport,  Rhode  Inland. 
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^Port  of  Part  Jefferson j  JHf<trictof  Xew  Yorl: 

ToiiA.      No.  of  vesMU. 
Jaiiunrv  1.  1871.  rogistored  and  cnrolltMl  toinin^c,  oiitstniidiiig  at 

Port  'Jomn-Moii,  X*»w  York,  over  20  tons : 12, 902.  ()H  l.')8 

January  1,  IH71,  liciqised  tonnage,  outstanding  at  Port  Jefforeon, 

New  York,  under  20  t4>n8 1, 105.  Ort  IOC 

Total 14,0(K04  264 

Tons. 
Nunil>er  of  vessels  built  at  Port  Jetl'erson  in  the  year 

l-r^TO,  14,  tonnaj;e \...  :5,C14.77 

Nuniher  of  vesstds  built  at  Port  JetUirson  in  the  year 

ISU*,  7,  tonnage 2,012.16 

Increase  for  1870 1,002.(51 

Outstanding  tonnage  at  Port  Jetfei-son,  January  1,  1^*70,  regis- 
tered, licensed,  and  enrolled  vessels,  tons 11, 654. 24  238 

Increase  for  1870,  tons 2,:«S4.40  26 

From  one  half  to  three-quarters  of  the  aT»ove  tonnage  is  owned  at  Port  Jefferson. 

There  w.is,  during*  the  year  18G9  and  1870,  10,000  barrels  of  flour  ex- 
ported from  here. 

There  are  eight  sets  of  ways  for  the  i)urpose  of  Imuling  out  and  re- 
pairing vessels,  which  are  ahnost  constantly  occupied,  which  afford  em- 
ployment for  a  great  many  mechanics,  iind  are  very  beneficial  U^  the  place. 
We  have  a  large  carriage  factory,  which  is  sending  its  manufactures  into 
the  far  West  and  other  places  of  the  United  States. 

Port  Jefi'erson  contains  about  li,500  inhabitants;  is  the  most  import- 
ant place  on  the  north  side  of  Suffolk  County,  There  are  two  railroads 
projiK-'ted  to  havp  termini  here.  The  back  ctmntry  is  being  cleared  up 
rapidly  and  settled,  and,  with  the  entrance  to  its  harbor  deepened  and 
protected,  it  will  be  the  most  important  harbor  on  the  north  side  of 
T^ong  Island. 

liespectfullv,  vours, 

U.  W.  SWKZKR, 

Dvpnty  iSur vet/or. 
(lencral  (i.  K.  Wakken,  U.  S.  A.. 

yeirportj  Rhode  lahind. 


T  20. 

SUKVKV  AND  IMP1I0VE3I1:NT   OF   PEOONIC   KIVKII,   LONG   ISLAND,   NEW 

YOUK. 

The  survey  of  this  river  was  autlioriz(Ml  by  seoticm  2  of  the  act  ap- 
l)i'oved  July  11,  1870,  and  was  nuule  and  reported  by  me  Jinuiary23, 
1871,  an<l  printe<l  as  part  of  II.  Ex.  Doc.  No.  (50,  third  session,  Forty- 
lin^t  C()n<?ress.  The  amount  reqnire<l  to  make  a  channel  up  to  Kiver- 
liead  75  feet  wide  and  0  feet  deep  at  mean  low  water  was  8'32,818  50, 
and  the  amount  appropriated  by  the  act  a])proved  ^Farch  3,  1871,  was 
$5,000. 

In  order  to  get  some  immediate  benefit  from  this  ai>propriatioii  it  wa« 
determined  to  emjdoy-  a  <lredging-machine  of  the  Osgood  pattern  to  dig 
a  channel-way  as  wide  as  she  could  by  emptying  the  material  from  the 
bucket  alongside,  and  not  to  emph)y  dumping-scows,  whicii,  on  account 
of  th(»  very  shoal  water,  could  only  be  moved  when  loaded  at  time  of 
high  tide.  By  this  plan  a  great  deal  more  ground  could  be  gone  over 
than  in  the  ordinary  way.  It  is  a  very  unsatisfactory  way  of  workin^.^ 
but  considered  best  under  the  circumstauee^,    'Evvt\X!L^:t  «^\^t<6'^^^a^Ass^ 
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should  b«  made  to  widen  the  cut  now  beiiip  iiiiuU'  by  the  euiployment  of 
BCOKR  to  take  away  the  exeavated  material. 

AdvertiMomeiit  was  iluly  made  for  proiioKals  to  funiish  a  dredge  and 
work  lier  by  tlie  hour  or  day.  The  following  is  an  abstract  of  the  bids 
receivfd : 

■    ■  ■"  rf'S  .li'm,v,Aii(7W(,  rtftnrtc  i"l««if,  llwl 

» —      !H'         1= 

_ _ji^^  _.__L 

]ffiRii>F.1)niiMrd.Albi)nv,N,Y »*  IS  1  M     aCf.-.i.J  .1 

lLC.T>inmliin&<.'n..  \VJiii1«TL<H'kH.IIiiTlliinIC'>Uhly,C»uii',  11  INI  i            3U  I        (1)       I  J 
KU.Uru»n,Elliiilwlli]K>rt,Uiii<iuC<>iiiiiv.X.J !    i;i    '       <;>       •■ liJ 


•IUd1ufiniul.ll 

hl^llpvcr  MI(dlM*T  WBI 

[  .mil 

ry  lliat  till 

i.ii1wv.-b1.sI 

;raet  U 

U.K.  WAKKEN,  ilnjaro/  Enaiattrt. 

Tlie  contract  was  awarded  to  Jlr.  JI.  Y.  Braiiiard,  of  Albany,  Sew 
York. 

Jlis  dredjte  has  been  at  work  diirinf;  most  of  August,  and  the  work  is 
profifressiiic  as  favonibly  as  eoidd  be  ex[H'ctcd. 

I  would  recommoiid  an  aiipro]>riation  to  eomplete  the  work  as  tirst 
desifnicd.    The  amount  ictiuiivd  is  $-8,0U0. 

The  I'ceonic  Hiver  is  in  the  Bag  IlarlKir  «)lk'ction  district,  and  that 
place  is  the  nearest  port  of  entry.  Tlie  reveime  willwted  there  duriuf; 
the  liMcal  year  endinj;  June  '.'M,  is71,  was  ^I.KKt  D(l. 

I  annex  to  tlils  my  ro|iort  mitde  last  January,  to  wbieli  some  additions 
have  been  made : 

EMilMCKIt  OVVlCr.,  USITV:!)  SiMTKS   AllMV, 

Afir;iMrt,  lihoik  lilourt,  January  a'J,,  IWI. 

Ofn'i:i:ai.:  I  liiivi>  tliu  lioiior  to  fiiliinit  Ikv  fiillDwiiiK  n:|>iirt,  will)  lilnp  of  ttie  Hiirv<>r 
of  till- I'tK'iiiiii'  liiviT,  l»ii|;  JkIuihI,  Ih-Iaw  KivvrliviKl.  uiitliorixiHl  hy  tHi.'tiou  ^  of  the 
ocl  iTHikiiij:  :iii]iiii]iTiotii>n  for  riwre  uiifl  liiirlHirM,  apiiriivwl  July  II,  1f7». 

I'liiH  iiiiiji  iK  on  u  M-iilu  of  an  iiitli  to  SW  fert,  uuil  whs  iiiui1<>,  a*  well  au  the  siirvef, 
I>y  Mr.  Niiili;iiiii-I  E.  IJiitmtll,  vivil  t-ugiiiiiT,  u^HiNti'il  liy  Mr.  L.  S.  L'haHi*. 

The  ir|iort  of  tlie  snrvuy,  a1«a  iiiiiiIh  liy  Mr.  UuMt^ll,  I  culiiiiil  lu-rewith  ns  a  part  of 
my  owu  r(!|Hirt.  ]tKiv<>M  u  d«MTiiitioi>  of  the  river,  h  Ktuti'tiieiit  of  th«  nuiita  <>!'  tbe 
lontlity,  a  liiHlory  of  wlmt  Iuih  Iieoii  atU-iiitili-rt  Ut'retofuro  by  private  partk-H,  the  im- 
portioiii:  of  tliu  ivork,auil  1h>w  to  do  it,  ami  ati  tntlinialeof  Ilie  coot  of  o|iruiuK  tlw 
leniiin'il  (-liaiiiiel  nn  nii  to  mnko  it  T.'t  trot  widi'  ami  6  fe<-l  ilt  en  at  iiK-aii  low  wnti-r. 

1')i.t  iiiiiiK-y  ri'oiiii'isl  tu  iiiaki- tlu- ili'siivil  rliaitiKt  up  an  lii;;Ii  a*  Tirry  &  Wei  Ik's  (look 
is  ^rj.^Lt  M,  uiiil  1  rti'omiiicud  tliat  the  iiiinruveiiieiit  W  nut  cniried  fiinlii-r  tliau  tbat 
plaoo. 

Ah  thi^  tiile  rU<-H  iiii<1  fiilK  nn  an  :ivernge,  nlmnt  :t  fi'i't,  rtii'n-  will  1)v,  at  liigh  tide,  a 
deptb «r  alioiit  'J  Iwt  iip  1c>  Ifivcrln-iul  uiWi  111.' iliamia  is  iiLij.inv.-d. 

liiverhiail  in  in  tlio  i-ollm-tion  dixirirt  of  »ag  Uarbur,  which  i«  the  nearertt  port  of 
entry.    The  atuoiiut  of  revenue'  voUi-cteil  there  iu  IIih  lixenl  year  cndiiig  June  'M,  Irf  |i. 

Dearest  light -hoaHe  on  tlie  line  of  water 

I  wnd  with  this  ihi;  map  nf  tiiu  I.Tnitivl  StntP-  f 'oii^t  Siirvev  ma.li-  in  I^iW     Se.ile,  1 
tolO.iiiMI— a  traeiuj;. 
IttHpeetfully  i-ubjiiitteil. 
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The  foUoiriug  ajr  the  nameSfCupaclttf^  and  drauffht  of  Ihr  tY^tch  runHiHyon  the  I'tx'ouic  iJiVfr, 

Lifittf  Island f  Setc  York,  : 
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Engineer  Office,  United  States  Ar:mv, 

Xcicport^  iihode  Ittlandj  January  23,  1871. 

(lENEiJAL:  I  havo  tlio  lionor  to  submit  tlie  following  report,  with  map 
of  tlie  "survey  of  the  IVconic  Kiver,  Lon^  Islaud,  below  Hiverliead,^ 
authorized  by  section  2  of  tlie  act  making  appropriatious  for  rivei-8  and 
harbors,  approved  July  11,  1870. 

This  nia[)  is  on  a  scah^  of  an  ineli  to  200  feet,  and  was  made,  as  well 
as  tlie  survey,  by  i\Ir.  Nathaniel  E.  lUissell,  civil  engineer,  assisted  by 
jVIr.  L.  8.  Chase.  The  re])ort  of  the  survey,  also  made  by  Air.  llussell,  I 
submit  lierewith  as  a  part  of  my  own  report. 

It  gives  a  descrii»tion  of  the  river,  a  statement  of  the  wants  of  the 
locality,  a  history  of  what  has  been  attempted  heretofore  by  private 
X>arties,  the  importance  of  the  work  and  how  to  do  it,  and  an  estimate 
of  the  cost  of  opening  the  required  channel  so  as  to  make  it  liy  feet 
wide  and  0  feet  deep  at  mean  low  water. 

The  money  refjuiroil  to  make  the  desired  channel  up  as  li?gh  as  Teriy 
&  ^Vells^s  dock  is  $;52,818  50,  and  I  recommend  that  the  improvement  be 
not  carried  further  than  that  jdace. 

As  the  tide  rises  and  falls,  on  an  average,  about  3  i^(^t^  there  will  be  at 
high  tide  a  depth  of  about  0  feet  up  to  Kiverhead  after  the  channel  is 
improved. 

liiverhead  is  in  the  (collection  district  of  Sag  Harbor,  which  is  the 
nearest  port  of  Mitry.  The  amount  of  revenue  collected  there  in  the 
liscal  year  ending  June  ;{0,  1870,  was  $2,425  17. 

It  is  in  the  third  lighthouse  district.     The  nearest  liffht 


house  on  the 


lie  of  water  communications  is  on  Plum  Island.    I   send  with  this  tho 


REPORT  OF  THE  CHIEF  OF  ENGINEERS.  815 

ma])  of  the  United  States  Coast  Survey  made  in  1838.      Scale,  1  to 
10,0(M)— a  tracini;?. 

Uespectfiillv  submitted. 

G.  K.  WAllREX, 
Major  of  Eiu/lneerftj  Brevet  Major  General. 

l>ri«j:adier  General 'A.  A.  Humpiiufas, 

Chief  of  Emjlneers^  U.  S.  A. 


Enuixkek  Orncn,  Uxitki)  Statks  Ahmv, 

Newportj  Rhode  Island,  January  2(),  IS71. 

(iKNKisAL:  III  piirsnaiire.  ofinstnu'tions  from  you,  <lute<l  Noven^ber  1,  1H70,  tbo  pjirty 
under  my  charji^,  couHirttiii;;  of  Mr.  L.  8.  Chase,  us  aKsistniit,  and  three  men,  procetMled 
to  Kiveriicad,  Lon;;  Island,  to  ascertain  the  nature  and  ext<)nt  of  obstructions  in  Peconic 
Kivor,  and  to  make  a  survey  of  the  locality  needinji;  improvement.  f 

Kiv«'rliead  is  the  county  si»at  of  Suftblk  County,  N(?nv  V<uk,  and  has  between  twolvo 
and  fifteen  hundred  inhabitants.  It  is  connected  with  New  York  by  the  Lon^  Island 
Kailroad,  beinfx  seventy-four  miles  distant,  and  owin^  Ut  it^  favorable  situation  with 
respe<!t  to  the  surroundinjj  country  is  the  center  of  considerable  trjwle. 

The  trjulo  is,  in  a^>at  mejisure,  influenced  by  Pec<mic  River,  on  which  it  is  situated, 
and  OH  this  is  now  so  shallow  as  to  admit  the  passage,  at  hi^h  tide,  of  no  vessels  draw- 
ing more  than  4  fwit  of  water,  the  people  of  the  district  are  desirous  of  having  its 
channel  o|M»n«Ml  fn«n  the  town  to  its  mouth,  (two  and  three-quarter-miles  below.) 

It  was  ascertained  from  the  leading  men  of  that  phwje  that  they  desired  this  channel 
t«  be  75  feet  wi<le  and  6  feet  <leep.at  Jow  wat^ir,  an<l  a  paper  setting  forth  the  reasons^ 
which  they  think  would  justifv  the  United  States  Government  in  making  an  ajipropri- 
ation  to  do  this  work  I  transmit  to  you  with  this  report. 

This  paper,  acotmipanied  by  a  list  of  vessels  trading  on  the  river,  contained  numerous 
signatures,  and  was  an  expression  of  the  general  sentiment  of  the  town  and  country. 

Trade  on  Poconic  River  is,  at  pre^sent,  carrie4l  on  by  means  of  scows  to  a  great  extent ; 
vessels,  from  various  j»urts  of  the  country,  bringing  cargoes  of  merchandise  are  com- 
pelled to  anchor  below  Indian  Island,  at  the  mouth  of  the  river,  about  three  mile^ifrom 
the  toNvii,  and  there  discharge  subject  to  various  lossi^s  from  tbdays  or  weather ;  and, 
from  such  statements  and  figures  as  c<»uld  be  had,  the  cost  of  trans|M)rtation  by  water 
is,  from  this  circumstance,  increased  about  'M  ])er  cent,  above  what  it  would  be  if  such 
veswds  could  be  brought  u]»  to  the  docks  at  Kiverhead.  The  cargoes,  at  i)rcwnt,  are 
principally  lumber,  c^al,  and  wimhI,  the  latter  being  shi]>ped  to  various  places,  besides 
general  mercliandis<; ;  and  an  the  former  are  among  the  most  extensive  branches  of 
tnule  in  this  s«*ction  of  lAm^r  Island,  its  interests  are  very  much  concerned  in  any  step 
t4.Miding  to  their  encouragement. 

The  improvemeiit  of  l*econie  River  is  not  a  new  idea.  Many  years  ago  a  stock  com- 
pany was  charterwl  by  the  State  of  New  York,  which  ha<l  this  object  in  view.  The 
]daii  propose<l  was  to  construct  dams  at  various  idaces  on  the  stream  above  the  town 
of  Riveriiea<l,  and.  by  means  of  canals  and  h)cks,  to  connnunicat'e  with  the  de.ep  water 
below ;  but,  for  some  rejuson,  no  steps  were  taken  to  carry  on  the  work,  and  the  charter 
was  annulled,  after  having  remaine<l  in  force  for  a  specificMl  time. 

Since  this  failure,  an  att^Mupt  at  dredging  has  been  made,  traces  of  which  are  still 
visible.  The  channel  below  ColoneKs  Island,  for  some  distance,  was  deepened  to  about 
4  feet  at  low  water,  with  <lredgiiig  machinery  run  by  horse-power. 

The  nuiterial  excavattul  was  deposit-ed  immediat^dy  beside  the  trenoh  dug,  and  still 
forms  what  is  known  as  "the  Mud-Digger  Bank/'  shown  at  X,  Y,  Z,  on  the  map  accom- 
panying this  report.  This  work  was  done  about  thirty  years  ago,  and,  although  it  seems 
to  have  altered  the  river  innnediat'idy  above  C«doners  Island  somewhat,  has  itsidf  re- 
mained unchanged,  and  argues  the  permanence  of  similar  works  in  the  future.  The 
change  referred  to  was  ni<?rfly  the  growth  of  the  small  island  seen  at  A,  on  the  map, 
and  a  slight  tilling  (»f  tiie  channel  on  the  north  side  of  Cohmers  Island,  which  would 
naturally  result  from  turning  the  main. current  of  the  river  towanl  the  right,  after 
passing  Hoyle's  dcM'k. 

The  general  surface  of  the  country  near  the  headwaters  of  Peconic  Hay  is  very  tlat, 
so  murli  so  that  a  person  stan<ling  on  the  sliore  of  the  sound  at  Prospeet  Hill,  nearly 
due  north  from  Riverhead,  can  see  clear  across  the  island  to  the  light-houses  on  the 
south  side,  some  twenty  two  miles  distant. 

The  soil  is  almost  exclusively  sand,  covered,  to  a  great  extent,  b\'*wood  farms,  ]»rin- 
ci|»:illy  pine,  maturing  onee  in  every  forty  years,  on  an  average;.  There  is  some  oak  and 
hickory.  The  agrirultural  prodiu^ts  are  v«*ry  various,  and  the  inhabitans  are  nnich  in 
need  of  cheap  fertilizers,  whieli  can  only  be  had  by  water,  because  of  the  exj^euse  of 
trans[H)rting  them  by  railroad. 
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On  the  flontborn  shore  of  the  iRlnnd,  al>ont  twelve  inilea  from  Riverhead,  magnetic 
iron  ore,  iu  the  form  of  sand,  is  found  in  great  abundance,  and  fionie  iron  and  ftteel  have 
already  been  manufactured ;  but  it  haa  been  found  that  this  material  cannot  be  worked 
with  profit  on  a  large  scale. 

The  position  of  Peconic  Bay  and  River,  runnin*;  nearly  in  the  ceut^sr  of  the  island,- 
makes  Riverhead  a  natural  center  from  which  to  communicate  with  the  surrounding 
country.  Above  the  town  the  river  is  quite  small  and  insignificant;  but  here  it  has 
been  danmied,  and  its  water  is  used  ftir  manufacturing  purposes,  principally  wood- 
working. After  passing  beh)w  this  to  the  ])oint  where  the  bridge  crosses,  it  is  scarcely 
50  feet  wide,  gradually  spreading  out  as  it  goes,  until,  at  the  mouth,  it  is  nearly  half  a 
mile  acrt>ss. 

The  banks  on  both  sides  are,  as  a  rule,  swampy,  with  occasionally  a  stretch  of  sand. 
The  surface  of  these  swam])s,  or  wet  meadows,  is  composecl  of  rank  weeds,  whose  roots, 
growing  together  from  year  to  year,  form  an  elastic  covering  for  the  material  undl»r- 
neatb,  which  is  very  soft  mud.  In  many  places  a  person  passing  over  this  up{>er  coat- 
ing can  see  and  feel  its  vibrations  for  S(mie  distance  around  him,  and  in  a  few  instaucca 
it  is  dangerous  to  venture  across.  J^y  a  removal  of  the  covering  it  wiis  found  that  an 
8-foot  pole  could  be  pushed  into  the  mud,  with  great  ease,  for  its  whole  length,  and  I 
was  informed  that  a  de-»th  of  17  feet  had  been  reached  witliout  finding  bottom. 

The  spot  C  in  Merritt's  Bay,  on  map,  is  a  bottom  of  this  kind  in  the  river,  and  vesseU 
drawing  nearly  5  feet  are  anchored  there  at  all  time«,  rising  and  falling  with  the  water, 
and  at  low  tide  having  a  deiith  of  ilotation  within  a  very  few  inches  of  that  at  high 
tide.  The  nature  of  the  bottom  generally,  however,  is  qnite  different,  being  much  more 
compact.  At  the  town,  where  the  average  depth  at  low  water  is  1  foot,  the  bottom  is 
line  sand,  and  as  it  passes  from  Terry  &  Wells's  dock  to  Merritt's  Bay,  gradually  lH>>come8 
mud,  the  channel  passing  along  the  south  side  of  the  bay.  Below  this  the  channel 
deepens  until,  at  Hoyle's  <lock,  it  contains  3  feet  of  water. 

Immediately  below  this  is  a  small  bed  of  gravel,  and  between  this  and  Colone.rs  Island 
the  channel  again  becomes  shallow  until  the  island  is  reached.  It  then  deepens  agaio, 
and  at  the  s<»utheast  end  forms  a  ])Ool  of  five  feet  water. 

Below  there  is  a  4-ftmt  channel-way,  becoming  5  feet  deep  at  F,  and  at  Indian  Island 
becoming  nearly  6  feet  at  mean  low  water.  Between  Indian  Island  and  James]>ort,  five 
miles  below  Riverhead,  there  is  a  goml  6-foot  channel  at  mean  low  wat^r. 

Tide-gauges  were  established  at  Riverhead,  Jamesport,  and  a  plac^  between  the  two, 
but  after  careful  comparison  of  all  three,  it  was  apparent  that  the  difference  of  rise  and 
fall  in  the  tide  was  too  small  for  practical  consideration.  The  low-water  mark  waa 
therefore  established  from  the  gauge  at  Riverhead,  as  being  more  accessible  than  either 
of  the  other  places. 

The  mean  rise  and  fall  of  the  tide,  estimated  from  a  series  of  twenty-four  observations, 
waa  2.65  feet,  and  the  low-water  mark,  as  shown  iu  the  notebook,  was  5.8  feet  below 
the  sill  of  Terry  &  Wells's  lumber-shed.  This  being  the  most  permanent  bench  that 
could  be  secured  under  the  circumstances,  was  very  accurately  sketched  by  Mr.  W^illiam 
Hummerstown,  and  from  it  any  one  couhl  again  work,  should  necessity  ever  arise. 

The  survey  of  the  river  was  begun  on  the  2M  of  November,  and  conducte<l  u]>on  the 
nsnal  principles.  Base-lines  were  measured  on  both  sides  of  the  river,  and  connected 
at  the  bridge  in  Riverhead.  The  other  end,  lis  well  as  most  of  the  intermediate  stations, 
were  located  by  triangulation,  as  was  the  high-water  mark.  The  soundings  were  taken 
at  the  rate  of  four  each  minute,  two  of  which  were  located,  and  the  remaining  two  being 
considered  as  intermediate. 

All  but  the  six  last  lines  of  soundings  extended  from  shore  to  shore,  but  these  taken 
on  the  19th  day  of  DecemlK'r,  1870,  could  not  be  made  to  correspond,  on  account  of  ice, 
which  was  ))locked  against  the  shore  from  station  31  to  34. — S.  B. 

Observations  on  the  tide-gauge  were  taken  every  half  hour,  and,  at  timej*,  every  fif- 
teen minutes. 
The  islands  in  the  river  were  all  located  by  triangulation. 

The  map  was  plotted  on  a  scale  of  ?^*j^,  and  upon  it  is  marked,  in  red  lines,  the  posi- 
tion of  such  a  channel  as  is  asked  for.  The  lines  indicating  this  were  int^onded  to  fol- 
low the  course  of  the  deepest  wat<»r,  and  to  accomplish  the  desired  end  with  the  least 
excavation,  subject,  of  course,  to  such  modifications  as  might  be  necessary  upon  the 
actual  undertaking  of  the  work. 

The  profile  was  plotted  on  a  horizontal  scale  ofY\K,n*  and  a  vertical  scxile  of  i^jr,  the 
soundings  used  at  the  end  of  every  hundred  feet  being  jilotred  iw  near  the  average  as 
was  possible  of  all  within  that  distance.  I  have  calculated  the  amount  of  mat^^rial 
that  must  be  excavated  to  make  such  a  channel  as  the  business  men  of  Riverhead  de- 
sire, viz.,  75  feet  wide  and  6  feet  deep  at  mean  low  water,  as  stated  in  the  first  partot 
this  report.  This  depth  of  6  feet  is  adopted  because  that  is  the  depth,  at  mean  low 
w^at^r,  on  the  bar  at  the  entrance  just  above  Jamesport. 

The  shallow  nature  of  the  river  above  Colonel's  Island  will  reipiire  a  dredge-boat  to 
excavat^3  a  chuunol  for  the  scows  to  float  in  alongside  of  her,  and  it  may  be  Wst  t^ 
make  the  firjit  cut  o£  S&  iasiX,  'vvOA.^^Ai's  ^it^YV^^^  ^^^^  material  from  the  buckets  on  the 
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bod  of  the  river  on  one  sido  or  the  other,  as  may  bo  most  advantageous.    The  work  of 
the  dredge  uiay  theu  proceed  in  the  usual  way,  with  scows  alongside. 

These  scows  can  only  be  dumped  at  all  times  of  the  tide  by  being  carried  below 
Indian  Island,  an  average  distance  of  one  and  one-half  miles.    At  high  water  the  mate- 
*  rial  can,  in  many  cases,  be  dumped  on  flats  adjacent.    The  material  is  such  aiS  can  be 
best  excavated  by  a  Morris  &  Cumming's  dredge. 

It  is  evident  that  this  channel-way,  if  made  at  all,  should  extend  as  far  as  the  village, 
of  Riverhead,  but  it  is  questionable  wht'ther  it  should  go  beyond  the  lirst  dock  shown 
on  the  maj[>— Terry  &  Wells's.  The  ground  along  the  north  bank  of  the  river,  between 
this  d(»ck  and  Merritt's  Bay,  would  afl'ord  sutticient  docking  for  the  use  of  the  village 
at  present ;  but  to  meet  the  desires  of  some  of  the  residents,  estimates  have  been  made 
to  the  bridge  above  separately.    The^e  are  as  follows : 

1st.  Fn)m  Indiau  Islaud  to  Terry  &  Wells's  dock,  119,340  cubic  yards,  at 

'->5  cents ' §29,8^5  00 

.  2d.  From  T«'rry  &  Wells's  dock  to  bridge,  20,800  cubic  yards,  at  25  cents..         5, 200  00 

3d.  From  Indiau  Island  to  bridge,  140,140  cubic  yards,  at  25  cents 35,035  00 

Engineering  expenses,  estimated  at  10  per  cent.,  would  make,  wheu  added, 
a  total— 

From  Indian  Island  to  Terry  &  Wells's  dock 32, 818  50 

From  Terry  &  Wells's  dock  to  bridge 5,720  00 
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Should  this  improvement  be  made,  the  people  of  eastern  and  central  Long  Island 
woukl  be  very  much  benefited  by  it. 

A  l>etter  and  more  convenient  harbor  for  vessels  trading  in  the  adjacent  waters  might 
Ikj  obtained,  without  extensive  improvements,  at  Jamesport,  five  miles  below  Kiver- 
heiul;  but  this  wo::ld  not  accommodate  the  same  interests  iis  opening  the  channel  of 
the  Peconic.  The  a<lditional  difficulties  attending  the  transportation  of  articles  from 
the  latter  place,  after  their  arrival,  would  somewhat  modify  any  advantages  arising 
irom  such  an  improvement. 

I  am  indebted  to  Mr.  Jameit  B.  Slade,  of  Biverhead,  and  to  the  citizens  generally,  for 
valuable  assistance  while  in  that  village. 
Very  resptJctfully, 

NATHANIEL  E.  RUSSELL, 
In  charge  of  Survey  of  Peconic  River. 
Brevet  Major  General  G.  K.  Warren,  U,  S.  A. 


RiVKKiiKAD,  Long  Island,  January  21, 1871. 

My  Dkar  Sir:  Multiplicity  of  business  cares  has  prevente(^me  from  writing  you 
sooner,  as  I  should  have  done.  During  the  interval  of  your  leaving  and  now,  I  have 
hardly  seen  the  time  I  could  attend  to  it  (the  collection  of  statistics)  properly.  But  to 
the  work: 

The  amount  of  capital  invested  in  manufacturing  and  mercantile  pursuits  in  this 
village  is  about  $500,000.  There  are  twenty  stores,  four  mills  in  the  immediate  village 
and  two  more  within  one  mile,  and  thus  really  of  the  village,  while  there  are  others 
farther  west,  but  near  enoui^li  to  be  atfected  by  the  same  causes  that  aftect  the  village. 
The  amount  of  freight  paid  the  Long  Islaud  Railroad  at  the  depot,  annually,  is  about 
$10,000,  and  about  !fl5,0O0  is  paid  for  fivights  by  water,  by  way  of  the  river.  We  have 
some  thirty  vessels,  larger  and  smaller,  drawiuf^  from  4  to  7^  feet  of  wat<?r,  which  are 
running  back  and  forth  during  the  season.  This  village  is  in  the  shire  or  county,  and 
hence  has  something  more  than  mere  local  importance.  It  is  the  cent<'r  of  the  county, 
and  commands^  to  a  considerable  extent,  the  trade,  and  is  the  market  for  a  large  extent 
of  territory.  It  is  no  uncommon  sight  to  see  from  thirty  to  sixty  wagons  and  carriages 
of  a  single  day  standing  or  moving  about  in  Main  street. 

The  deepening  and  widening  of  tne  channel  of  the  river  will  not  affect  the  village 
only,  but  the  whole  county,  more  or  less.  I  do  hope  we  may  receive  some  assistance. 
It  certainly  will  be  a  valuable  improvement,  and  win  the  hearts  of  many  people.  The 
cost  of  ligiiterage  to  the  village  now  is  a  clever  amouut,  and  the  detention,  besides, 
atfects  the  busine^  of  the  ^dace. 

We  wish  to  put  our  case  on  the  merits,  the  facts  being  fairly  understood,  and  then 
rest,  trusting  to  the  good  sense  of  those  in  whose  hands  it  is  committed. 
1  am,  as  ever,  very  truly,  yours, 

JOSHUA  L.  WELLS. 

N.  E.  RusSELi.,  Esq. 

Received  January  30,  1871,  and  respectfully  forwarded,  to  be  attached  to  my  report 
on  the  survey  of  the  Peconio  River,  below  Riverhead,  Long  Island. 

G.  K.  WARREN, 
Major  EikqiMffPtt^  BreoU  Major  Ot^MtoX.^  \3«  ^.  A« 

52  E 
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December,  1870. 

(iF.NKi:AL  :  Vi\\  tlio  oitizi'iis  of  th«^  town  and  village  of  Riverhead,  county  of  Suffolk, 
and  State  of  New  York,  do  rrsin*c'tfully8liow  that  l*('<M>nic  River,  in  the  nfores:tid  town 
and  eonnty,  is  nnieh  used  for  eoninierce  ;  that,  hy  reason  of  the  almost  «*nTire  absence 
of  harhors  on  tin;  eastern  <'r.d  of  the  island  on  its  northern  and  »onthern  coasts,  the 
said  IVeonie  Riv«-r  is  of  much  iin)>ortance  in  supplying;  the  inland  on  the  cjLsteni  por- 
tion thereof  with  merchandise,  «Xrc.,  &e. ;  that  its  channel  is  now  imjwrfect  in  sundry 
l)laceH,  and  that  its  use  for  pnrpos«*s  of  (ronnu<'rce  involv(»s  continuous  hibor,  detention, 
expense,  and  rihk  of  property,  which  we  believe  mij^ht  be  avoided  by  the  use  of  a 
iiHMlerate  amount  of  money,  judiciously  expended  in  clearing:  out  the  channel  fr(»m 
Peconic  Bay  to  the  docks  in  the  h)wcr  part  of  the  villace  of  Riverhead,  the  county- 
seat  of  Suffolk  Couuly  ;  and  we  further  believe  that  a  channel  of  a  width  of  75  feet, 
and  <»f  a  depth  of  (>  feet  at  low  water,  will  jx^'atly  diminish  the  losses  and  expenses  to 
which  th(»  business  of  this  river  is  now  subject  to.  And  we  further  desire  to  show 
that,  by  reason  of  the  said  iui])erfections  in  the  channel,  tl  at  all  vessels  drawing  over  4 
feet  are  conipelletl  to  an<-hor  at  Indian  Island,  an  <»xposed  situation  in  Peconic  Bay. 
and  disehargi*  th  'ir  cargoes  into  scows,  which  are  pushed  up  to  the  dfM*ks  at  Riverhead 
at  a  considerable  I'xpense.  and  subject  to  much  detention,  in  conse(pience  (►f  striking 
upon  various  shaHow  ]daces  in  the  channel,  and  from  other  causes;  and  we  believe 
that  the  busint'ss  interests  of  a  considerable  portion  of  the  island  are  at^ect«'d  and 
retarded  by  tlie  above-mentiont^^  causes. 
Signed  by — 

TEiMiY  &  Wellks.  J.  M.  P^mVAKDS.  C11A8.  Haixftt. 

Sam'l  Gi:n  fix.  ('has.  L.  Cokwin.  K.  T.  Scjiiek. 

Bknj'n  F.  HowEf-L.  Jacob  r)()W.   .  Skwei.l  Sl  Self. 

(iKo.  A.  BicKiNtiiiAM.  John  P.  Teiiuv.  Gf.o.  Hvdson. 

Hill  Ibros.  N.  Cohwix  &  Sons.  Jno.  (i.  Ti:iiiiv. 

Wm.  Baihi).  GiLUEkT  (JoKWix.  \Vm.  W.  lln.u 

l'osn:n  «St  Ackerly.  If.  Couwix  A:  Sox.  HiTUBAitD  Cokwin. 

M.  F.  Bkn.famix.  Jxo.  C'.  Davls.  Jxo.  Cohwix. 

J.  li.&  J.  H.  pKiiKLNS.  Gf.o.  W.  Rayxok.  Ja\s  B.  Slai»e. 

N.   S.   WOODHILL. 

Brevet  Major  (ieneral  G.  K.  Warkex,  U.  S.  A. 


SURVEY   AT  NARRAGANSETT  PIER,  RHODE  ISLAND. 

Tliis  siiivoy  was  Duule,  and  map  and  report  completed,  on  January  23, 
1S71.  Tlie  leport  was  printed  as  part  of  II.  Ex.  Doc.  Xo.  GO,  P^1rty-fi^st 
(.•oii^ress,  third  st^ssion.  Xo  further  appropriation  was  made  by  Con- 
gress, and  nothing  has  been  done  since.  1  resubmit  the  report  before 
.made. 

After  the  iinprov<Mnent  therein  recommended  lias  been  made,  it  will 
be  practicable  for  small  steamboats  to  land  there  in  all  ordinary  weather, 
bnt  in  order  that  the  lan<ling  shall  be  practicable  in  time  of  easterly 
storms,  a  sea-wall,  extending  out  some  thousand  feet  or  more,  will  he 
necessary,  and  will  cost  not  less  than  8300,000.  In  ease  this  is  at- 
tiMupted,  it  woidd  not  be  desirable  to  begin  the  work  with  an  appropria- 
tion of  less  than  8(>0,0<)0. 

The  nearest  port  of  entry  is  Newport,  Ehode  Island,  and  it  is  in  tlie 
Newport  collection  district.  The  revenue  collected  there  in  the  fiscal 
year  ending  June  30, 1871,  was  $3,211  GO. 


T^^23. 


Enu INKER  OPFirE  United  States  Army, 

Xetrportj  Rhode  Inland,  January  23,  187J. 


Gi:>rr:u AL :  I  have  the  honor  to  sid>mit  the  following  report,  with  map 
of  tlic  survey  oi  iiaiic^gv!ai«>^\X  V\fex^  ^\v(^d<^  Maud,  authorized  by  see- 
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tion  2  of  the  act  making  appropriations  for  rivers  and  harbors,  approved 
July  11,  1870. 

Tin*  map  is  on  a  scale  of  j^^ oi  *'^»d  was  made,  as  well  as  the  survey, 
by  Captain  J.  A.  Juilson,  assistant  en<j:ineer,  assisted  by  Mr.  J.  II. 
Da^er,  civil  engineer,  and  Mr.  J.  Tierpont,  civil  engineer.  Tlie  report 
of  the  survey,  also  made  by  Captain  Judson,  I  submit  herewith  as  a 
part  of  my  own  report. 

The  report  of  the  survey  gives  a  description  of  the  place  ;  a  statement 
of  tlie  wants  of  the  locality  ;  a  history  of  what  has  been  attempted  here- 
tofon*  by  private  parties,  and  the  seVeral  plans  suggested  for  the  (crea- 
tion of  a  harbor  liere;  the  importance  of  the  attainment  of  this  object, 
tluMJittlcultiea  attending  it,  and  the  best  mode  of  overcoming  tliem ; 
together  with  plan  and  estimate  for  the  simplest  mode  of  giving  a  har- 
bor for  local  purposes.  The  feasibility  of  making  a  harbor  of  refuge 
h(*iT  for  general  purposes  is  also  discussed,  and  all  other  information 
called  for  by  existing  rules  and  regulations  is  given. 

The  n»oney  re(|uired  to  malvc  the  desired  improvement  is  812,320  24, 
and  I  recommend  that  the  improvement  be  not  carried  further  than  that 
pUm. 

Very  respectfully, 

G.  K.  WARREN, 
Major  of  Engineers,  Bet,  Maj,  Gen,^  U,  S.  A, 

r>rigadier  General  A.  A.  lIiJMi'iiREVt^, 

Chief  of  Engineer H^  U.  IS,  A,^  Washinfjton^  D^C. 


uSt'wport,  lihudc  Ulandy  Jauuartf  \il,  iJ^/l. 

Gknekal:  I  have  tlio  honor  to  rt*nort  tlmt,  in  pni'-snanco  of  yonr  verbal  insfrnctionH 
to  nie  of  Deccnilu'r  'J4,  1H70,  on  the  27th  of  ihut  month  1  proceeded  to  organize,  a  party 
f<»r  til*'  ^nrvey  of  Narra«j:ans<^tt  Pier,  Rhode  Ishmd,  in  jnirsinmee  of  section  2  of  the  act 
niakinj;  appropriation  for  tlie  sjlrvi^y  of  rivers  and  harhor«,  approved  Jnly  11, 1^*70,  and 
of  file  orders  of  the  C'hief  of  Kn<;ineers  to  yonvself,  <Uite<l  Jnly  *21,  1^70. 

This  snrvey  is  nnide  with  a  view  to  exaniinini^  into  the  qnestion  of  the  constrnctiou 
of  a  breakwater  at  this  point,  as  a  means  of  providing  a  harbor  artiiicially  where  none 
is  alibrded  mitnrallv. 

Tills  place,  known  as  Narragensett  l*i«*r,  is  a  village  located  on  the  eastern  sea- 
shore of  ihe  west«*rn  part  of  the  State  of  lihcMle  Island,  fronting  on  the  Atlantic  Ocean 
tivt' miles  ntnllnrly  trom  Point  .Indith.  Its  geographical  pt»sition  is  indicated  ou  tho 
sketch 'marked  A,  accompanying  this  report. 

It  was  anticipated  that,  with  favorable  weather,  a  fttw  days  wonhl  siilTii^  in  whicU 
to  obtain  all  the  informairion  netCHsary  to  sati.sfactory  <liscnssion  of  the  snbject ;  bnt  a 
snreission  of  stcirmy  days  j)revr'nt«(l  anything  being  done  until  tlie  lUl  of  .January, 
wlu-n  1  dis];atched  a  portion  of  the  ]>arty  to  tln^  pier  with  the  necessary  cfpiipment, 
f«)llowing  myself  the  next  day,  with  Mr.  J.  H.  Dager,  civil  engineer,  and  Mr.  J.  Pier-  - 
l)ont,  <ivil-engineer  assistants. 

Tln»  li:ld-work  was  cojitinm'd,  {is  the  weather  permitted,  during  a  period  of  seven 
days,  with  some  fcA'  sati.sfartory  results,  bnt,  alter  iny  report  of  the  Hth  instant,  was 
tin.'jlly  abamhmed,  on  the  PMli  instant,  nndcr  instructions  from  yon  dated  Jannary  U, 
1*^71,  having  the  survey  incomplet**,  the  constantly  prevailing  heavy  seas  and  high 
wiiwN  H'lnhring  nliabh?  work  on  the  water  imi)ossible,  and  on  the  laml  shiw  and  ditll- 
cnli.  It  is  nnfortnnate  that  the  pressure  of  other  duties  i>revented  tho  accomplishment 
of  this  Muvey  earlier  in  tin*  si.'as<)n»  for,  c\i>osed  as  Narragansidt  Pier  is  to  the  full  force 
of  the  wavrs  ot  the  Atlantic  Ocean,  it  was  with  extreme  dithculty  that  any  hydro-  • 
graphii'  v»ork  ('onld  be  excciuted  <luring  thisJnchMnent  season  of  the  year.  As  it  is,  tho 
niMp  I  have  been  able  to  pr<«pare,  and  whieii  I  have  the  honor  to  submit  herewith, 
while  it  gives  some  useful  information  perha])a  hitherto  uncollated,  is  unsatisfactory, 
since  it  is  wanting  in  that  most  essential  to  t\w  discussion  of  tin*  matt<*r  in  hand,  i.  e., 
a  fsill  <'xliibir  of  thi'  contour  of  th«^  bottom  along  the  entire  fnmtage  of  the  village.  I 
may  '>irntion  here,  however,  that  the  tigures  in  bbick,  re])resenting  soundings  in  tho 
neighb(Jihood  «»f  tho  ni)j)er  or  north  pier,  were  taken  on  the  only  day  durin«!:  tlv<^ 
progress  of  the  survey  when  sounding  was  at  aU  \na^iUcvv\A*i,  «a\^  \\\^^  ^i^i  ^vsvv^v^<fci\.v.^ 


820         REPORT  OF  THE  CHIEF  OF  ENGINEERS. 

compuraLivt'ly  reliable.  Those  jjiven  in  red  are  locat'Cd  approximately  from  tho  United 
8taies  Coast  Survey  chart,  the  hydro«ifruphy  of  which  wiw  executed  in  1844,  and  which 
acconi]»anie.s  this  report,  niarkiKl  B.    The  map  is  drawn  to  a  scale  of  xaSiy' 

In  order  to  locate  exactly  the  work  of  improvement  required,  a  more  coyiplete  sur- 
vey is  needed,  but  for  all  i>urposes  of  nniterial  for  a  report  to  Conj^n**^**  conc«ming  the 
requin'ments  of  the  cas«',  1  belii've  that  which  follows  will  l)e  found  sufficieut. 

The  village  of  Narra««:ansett  I'icr  has  only  within  a  few  years  past  become  a  place  of 
any  trsju'cial  inyiortance.  It  seems  to  have  been  selected  as  a  summer  wateriuj;-place, 
owinj^  to  the  jMissession  of  a  ^t>od  bathinj;  beach,  an  nnobstruct^^d  vie\<  of  the  ocean, 
and  a  back  country  unsurpassed  in  the  surrounding  regions  for  fine  scenery,  pleasura- 
ble drives,  and  engaging  views.  At  various  ]M>ints  in  the  back  country  there  are  cottou- 
mills  and  other  nninufactories  in  o])erationr  Their  productions,  as  a  rule,  now  tiudexit 
to  the  markets  via  the  Shore  Line  Kailroad,by  which  route  also  most  of  their  supplies 
are  obtained.  An  available  harbor  here  might  alter  this  to  the  benefit  of  this  ])lacc* 
Considerable  capital  has  been,  and  is  continuing  to  bt^,  invested  here,  but  chiefly  in  the 
construction  of  summer  hotels,  no  business  of  any  other  kind  being  undertaken 
further  than  that  ne<*esKary  to  supply  the  more  pressing  wants  of  the  winter  inhabi- 
tants. It  seems  to  be  the  general  opinion  of  the  people  of  the  neighborhood  that  Nar- 
ragansett  IMer  is  destined  to  beccmie  one  of  the  most  favored  watering-places  on  the 
coast.  Tht^  only  ap]mrent  ditliculty  is  the  lack  of  reliable  means  of  c4)mmunication 
with  the  great  lines  of  travel.  'J'he  nearest  railniatl  is  eight  miles  distant,  hence  the 
siHuun'r  vi.sit<»rs  are  forced  to  travei^se  this  distance  by  wagon,  unless  they  prefer  the 
route  from  Newpoi-t  by  sail.  Veswls  of  any  class  can  now  only  etiect  a  landing  in  tho 
stilh-st  wi'atlier,  and  if  ovt^rtaken  while  at  the  wharves  by  a  storm,  either  from  tlie  east, 
northeast,  or  southeast,  are  compelled  to  jjut  to  sea  or  run  for  Narragansi^tt  Bay  to  pre- 
vent being  driven  ashore.  If.  therefore,  the  questi<m  of  i)roviding  a  harbor  of  refuge 
.  here  for  tlie  benetit  of  general  <"ommerce  (which  will  be  mentioned  further  on)  is  not 
considered,  the  matter  i.s  resolved  into  supplying  a  practicable  port  for  the  accommo- 
dation of  steamboats  for  summer  travel;  of  harbor  and  landing  conveniences  for  the 
numerous  ])leasure-yachts  that  frequent  these  waters  during  the  summer  months,  and 
for  such  merchantmen  as  may  be  required  to  serve  the  commercial  interest  of  the 
locality. 

By  reference  to  the  niaji  submitted  h<Tewith,  it  will  be  seen  that  there  are  two  land- 
ing jdaecrs  already  here.  One  called  the  scmth  or  lower  ])ier  is  at  the  southern  extrem- 
ity of  the  village  projK'r;  the  other,  the  north  or  upper  pier,  being  near  the  northern 
extremity.  The  intermediate  sjiace,  a  distance  of  over  half  a  mile,  is  m>w  occupied 
almost  exclusively  with  summer  hotels.  The  shore  between  these  two  landings  is 
covered  with  a  heavy  deiKtsit  of  boulders.  To  the  northward  of  the  upper  pier  the 
beach  is  com])osed  gi'iierally  of  gravel  and  line  and  coarse  sand.  In  rear  of  this  is  a 
fresh- water  pond,  having  now  a  gentTal  depth  of  :J  to  4  feet  water,  whose  presttut  level 
is  5.4  feet  above  tlu;  level  of  mean  h>w  water,  but  in  summer  a  marshy  bog,  oftentimes 
dry.  On  the  intermediate  crest  are  a  number  of  bathing-honsi^s,  shown  on  the  draw- 
ing. As  far  as  my  examination  of  the  swi  bottom  ext^*nded,  I  found  it  generally  to  be 
fine  and  coarse  taiiul. 

Neither  the  upper  or  lower  piers,  as  they  now  exist,  are  of  any  great  value  an  land- 
ing-}>laces,  ex<-ept  in  (.*alm  weather;  hut  there  is  this  essential  dilVerence,  that  while  the 
wliarv«-s  in  the  neighborhood  <»f  the  upjier  |)i<?r  have  been  continually  exposed  to  the 
full  strength  of  the  breakers  during  heavy  storms,  and  constantly  filling  up  with  sand, 
at  the  lower  pier  the  s<-a  has  but  little  eliect  on  the  i)ier  itself,  and  the  sand  docs  not 
ap]iear  to  tend  to  bhoal  or  filling. 

Ellorts  have  heretofore  been  made  to  provide  a  wharf  that  would  be  available  in  all 
weather.  In  1B3G  a  corporation  known  as  the  Narragansijtt  l*ier  Company  was  organ- 
ized for  this  purpose,  and  the  old  breakwater  shown  on  the  drawing  was  begun,  under 
the  i)ersonal  sui)ervisi(m  of  Mr.  Atmore  Kobinson,  (now  cashier  of  the  National 
Exchange  Bank  of  Wakefiehl,  Khode  Island,)  by  whom  it  was  finished  in  1S40.  at  a 
cost  of  scmie  $18,000.  Following  the  line?  of  its  general  direction,  its  length  from  the 
shore  to  the  sea  end  was  about  435  feet.  It  was  built  of  heavy  blocks  of  split  granite, 
laid  in  coiuses  of  an  average  rise  of  2  feet,  the  wall  being  about  12  feet  thick,  with 
both  faces  nearly  vertical,  a  batter  pifrhaps  of  3  inches  to  the  foot. 

On  the  upper  or  northwest  side  a  wharf  was  built,  forming  ]>ractically  a  jiart  of  the 

breakwater.    The  structure  rented  entirely  on  the  sandy  bottom,  except  the  inshore 

end  and  the  sea  end,  which  last  rests  on  a  rock  some  30  feet  by  60  feet  in  size,  formerly 

known  as  Old  Briton.     It  was  soon  found  that  the  sea  was  cutting  away  the  sand 

beneath  the  central  part  of  the  structure,  and  attempts  were  several  times  made  to 

check  this  action  by  casting  in  large  quantities  of  boulders  of  all  sizes  on  the  sea  side 

to  form  a  ripraji,  but  without  avail.      This  undermining  continued,  however,  uot>nth- 

standiug  everytli'ii^g  lYiat  eowVY  \w.  doue.,  and  finally,  during  the  i)revalence  of  a  heavy 

fitoriu  from  the  souUieaat,  avi(\.v>u\"^'  \kivi^'\ULW\>i\\^  \sL\\*i\  \;}^vi  <i»\\v^U>tiou  of  the  work  in 

l&40f  the  central  portion,  aa  mCa^istXAiA.,  \.«v\»\^^  ^Nct  \ft  Wvt  \\v>\N^>c^^x^.^v;\v>Kw.\\\vvN'y 

remains,  a  masB  of  ruiua.    T\xe  oiA^  '^c\TWvi\\  ^^  \\vb  \st<;s8JK^Ta\fcx  \NSi>«  ^V!i\\^x\3.^\\).NjA 
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original  condition  is  the  shore  end,  where  it  rests  on  firm  natnrftl  soil,  and  the  sea  end,      ♦ 
built  on  top  of  the  rock  before  described.    Upon  the  completion  of  the  ])ier,  a  steam- 
boat was  put  on  the  route  connectinj^  this  i)lace  with  Providence  and  Newport,  but, 
after  the  breakwater  proved  a  failure,  it  was  withdrawn,  leaving  the  only  means  of 
transit  to  sail-boats  and  an  occasional  sloop  of  the  smallest  clans. 

That  the  breakwater  was  faulty  in  its  constrnction  is  evident,  and  that  it  might 
have  been  built  to  withstand  these  disturbing  elements  is  no  doubt  true ;  but  that  a 
much  better  site  might  have  been  found  soutli  of  the  lower  pier  is  the  general  opinion 
of  those  familiar  >vith  the  characteristics  of  the  locality.  From  the  limittHl  observa- 
tions I  was  able  to  make,  I  feel  convinced  this  opinion  is  correct.  Not  having 
obtained  any  soundings  here,  I  am  unable  to  go  into  a  detailed  description.  By  refer- 
ence to  the  accompanying  United  States  Coast  Survey  chart  marked  B,  it  will  be 
9een  that,  from  the  point  known  as  Peaked  Rock,  (the  out(!ropping  of  a  natural  ledge,) 
a  reef  of  rock  marked  a  h  (and  indicated  in  heavy  dotted  tad)  rnns  out  to  s<»award, 
curving  to  the  northward.  Within  and  north  of  this,  and  nearly  parallel,  is  another 
shorter  reef,  marked  e  d,  while  north  of  lower  pier  is  another  reef  marked  e  /,  whose 
line  of  curvature  is  nearly  the  reverse  of  that  of  the  other  two.  These  locations  are 
approximate  only.  The  eflfect  of  these  is  to  form  natural  breakwaters  against  the 
worst  effect  of  storms  from  the  Southeast,  northeast,  and  east,  which  are  those  most  felt 
hero,  so  that,  while  outside  these  reefs  the  waves  come  in  with  great  force  and  velocity, 
after  passing  them  much  of  their  power  is  expended.  This  is  demonstrated  from  the 
fact  that  the  lower  pier,  which  was  built  in  the  same  year  (1840)  the  upper  pier  was, 
is  still  intact.  lam  told  it  has  never  been  materially  injured,  although  built  of  much 
smaller  stone  than  the  upper  pier,  part  indexed  being  light  crib-work  filled  with  small 
boulders,  and  this,  though  at  the  shore  end,  yet  on  the  sea-side*  During  a  heavy 
northeaster  I  had  excellent  opportunity  to  observe  the  effects  on  Imth  piers.  At  the 
upper  pier  the  waves  rolled  in  with  undiminished  power,  expending  their  strength 
upon  the  unprotected  face  of  the  old  breakwater.  At  the  lower  pier  the  waves  first 
broke  far  out  on  the  outer  reef,  and  coming  on  again,  were  scattered  at  the  inner  reef, 
so  that  when  they  reached  the  pier,  their  effects  were  comparatively  harmless.  During 
storms  from  the  northeast,  the  line  of  reef  marked  e  f  has  a  similar  effect,  while  the 
upper  pier  is  uncovered. 

I  am  of  opinion,  therefore,  that  if  any  structure  of  this  kind  is  to  be  built,  the  place 
for  it  is  within  the  line  of  inner  reef  south  of  the  south  pier,  beginning  on  shore  at 
some  favorable  point  north  of  Peaked  Rock,  and  following  the  gen<;ral  direction  of  tho 
reef  into  deep  water.  How  far  seaward  it  should  be  carried,  and  its  other  dimensions 
of  cross-section,  can  only  be  determined  after  a  careful  and  minute  survey  in  favorable 
weather.  On  so  exposed  a  coast  any  breakwater  must  be  strongly  built  or  it  will  infal- 
libly be  de^stroyed,  but  it  is  believed  a  much  cheaper  and  lighter  structure  would  stand 
at  this  point  when  a  far  heavier  work  at  the  upper  pier  would  fail  of  its  object. 

It  has  been  suggested  to  make  an  inner  artificial  harbor  here  by  inland  cutting. 
Two  points  are  propose<l:  one  to  utilize  the  pond  in  rear  of  the  bathing-beach  by 
cutting  through  the  beach  and  dredging  the  cut  and  the  pond  to  the  necessary  depth,  the 
other  to  cut  into  the  low  ground  south  of  tho  sj)uth  pier,  protecting  it  from  encroach- 
ment from  the  sea  by  a  suitable  sea-wall.  The  first  would  be  an  expensive  and  prob- 
ably useless  undertaking,  since  the  cut  would  fill  with  sand  even  if  the  basin  could  be 
kept  open.  This  is  shown  by  tho  drift  of  sands  about  the  wharves  near  by,  already 
referred  to.  The  profiles  on  the  drawings  (horizontal  scale,  -nj^^Tr ;  vertical  scale,  y  ^  j)  from 
exhibit  the  depth  of  this  pond,  its  pre^sent  level  above  mean  low  water,  and  the  gen- 
eral profile  of  the  intermediate  beach.  The  pond  bottom  is  a  stratum  of  black  mud  from 
3  to  6  feet  in  thickness,  overlaying  hard  clay  and  saiul  and  some  rock. 

I  submit  no  estimate  for  this  scheme,  it  being  considered  impracticable. 

The  project  of  making  a  basin  at  the  south  pier  aj)pears  more  feasible.     Hero  there 
is  alrejidy  a  natural  basmof  low  ground,  surrounded  with  high  hills,  having  an  area  of 
about  two  or  more  acres,  with  a  general  height  of  about  7  feet  above  mean  low  water. 

The  beach  immediately  in  front  of  this  is  low  and  flat,  composed  of  coarse  gravel 
and  some  sand,  and  covered  with  bcmlders  as  far  up  as  high-water  mark.  Back  of  this 
the  ground  is  marshy,  in  which  a  small  stream  from  the  back  hill  is  lost.  If  this  were 
excavated  and  properly  protected,  with  a  breakwater  at  it&  entrance,  it  is  believed  no 
difidculty  would  be  experienced  in  keeping  it  open.  The  present  piers  will,  I  think, 
perform  this  without  any  special  alteration.  I  am  told  tho  space  intermediate  between 
them  is  constantly  increasing  in  depth  by  the  eftect  of  the  waves  and  tidal  eddy 
\  formed  here.    From  my  observation  I  think  this  true. 

The   proprietors  of   the    lower   pier,   Messrs.    Clark    &,  Cottrell,    have    proposed 
to    build    a    heavy  sea-wall  along  low-water  line  parallel  to    the  shore,  beginning 
at  the  shore  end  of  the  south  wharf  and  running  south  some  250  feet.    Insi<le  this 
they   propose   excavating  a  canal,    the    entire    length  of  t\\^   ^^\\,  ^  lvs.>iX»  ^V^ifti^ 
with  a  depth  of  9  feet  at  mean  low  wat^^r,  the  eutr&wcft  \)e\ti\^  "NifiVN^afcYL  \>afe  \i^vi»K^ 
pior-bea(l8.     This   would  provide    safe    wbarfago    lot    a   t^t^vvrevX^^^V.  ^^w^  \v>vvav  ^^t 
several  vessels  besides,  which  would  meet  all  Sio  pteattTjA.  t^^xivi^^^^^XA'i  «^^  ^sw^^ 
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at  nnvtiitip  )hi  i'iiliir;;Al   iih  iiii):ht   ha  iic<tli-i1,  I<v  I'littiii);  ftirtbrrr  iato  thK  ailjart'ut 

l<iw  Knitiiiil.     Any  liivjkn^Uri'  Imitl  to  KiMwiinl   lien-  viiM  rt-iiitiro  to   1m  Miiilliir 

ill  Its  ii>iiHtriirl  iliii  iiikI  iliiiii'iiHiiiiiK  to  imc  i)f  tliK  litHt  two  iilaiiiittl  T'lr  tin-  1i:irlH)r 

at  lIliK'k  IhIiiiiiI.  ItliiHli!  iHliiuil,  liy  thi>  Itnnnl  uf  EiiRiiuitrH,  of  whii-li  Onii-i^]  Hnniiiiui 

Iturlii',    I'oi'im  »f  Eii^'iiio-ni,  wuh  iin-Nitk-tit,  tliK  t-HtiiuattM  fiir  vliluli.   pnli)iitli<-it    in 

BtMiiitu  Mi*.  Doc  N».  "1,  Kurtit'th  Coniimw,  m-i-nnil  wwiian.  urr,  for  i>:ic  'lOil  fi-n  hi 

li'lifflli.  ^:i7-i.<fll<l:  <ir.  for  an  iiicn-imu  <>l':lU»  fiii-t  In  Ii-tikOi,  liinkiiiK  a  lotiilnt't^M  f<-t.lhH 

Hiuti  <>t'!fr>r>:l,7^.    8iii;li  a  Ktriirtiiiv  witnlil  i-<M  fiilly  uh  uiiu-li  lii-rp  ax  at  Blwk  IsliiniL 

Till-  liliiii  <>f  iiilntid  ciittiiii;  wctiilil  Iw  Viisll.v  i-htsi|h'r.  niid  wnilil,  I  tttll^vr.  t;iro  ■■iitiie 

Biit infliction  III  till-  )H'uul(>  iiittn-Mtcil.    Abnmlmit  hHhiu  <if  Kiiitiililc  cbiirsiitW  in  ;iff<inl<'<l 

b>- till- ni!i;;1ilH>rli<HHlliirt]ifi.-<>iiKtrui-li<tti»ftlio  nail.    Tlii;lia»iuc;iti  bcnl  be  escuvutnl 

witli  i<ii-k  ]iiulstiiivfl,iinil  ilii'nniti-riul  n-iiiuviil  with  cbtih.    If  ni.-ci-Ki.iry.  a  cufli-r-daui 

tiiii  Ih'  iiiit  ill  it,  llumiih  it  will  uut  itmbalilj-  be  rrfiuintl.    TUc 

Sftlion  o/>»v-iraUa>ia  ,.xi-aviili«n  tun  at  any  linu!  bi-  wmiiib-li-cl  or  liirn.-aiu.-a  with  a 

buHH ;  mw/c  1  idcA  dn-ilj,-.'.  all.-r  liii-n?  in  wuti-r  fikiiikIi  tii  lUiai  tlu-  tuiicbliir  in.    Tins 

io'M  fn-t.  i-u|ia<-il.v  (if  ttio  iNiitin  can   at  any  tliuo  be  imT^aseil  1i}-cuttiU|; 

fiirlliiT  into  till-  Inn-  [n-'Hilnl  bv  tiii:  HiiaiP  ni<-miH. 

Tht<  futiuwiii);  rxtiaiatc  iif  Ibu  rmt  of  iLix  work  is  enbitiitti-il  : 

To  HmKlmct  a  aca-walt  auS  Jntiii  Hi  XarragaHtrlt  Pier,  Rhmic  I'land, 
for  local  purpotK'. 

ToconHfnii-t  a  m-u-wnll   :)!.'>  f.-i-t  in  Icnclli,  7  fi-irt  in 

bii;;lit  iiliovi'  nu-:in  Iow-w:iIit  Irvi-l.  liiiviii|r  „  baltiT 

of:tiii<-1i<'alol  foot  on  each -iib-.  anil  a  wiilth  of  d 

:      f»'l  on  lop,  TiU.dri  cabic  yardii uf  titoiic,  at  $10  iht 

vanl W."fii  SO 

(•  uiali-iial  within  the  Imiiin  dedcrilx-d,  f(\v- 


\  (Utiilli  o\ 


iiijt  a  liasin  iieV  ftvt  in   li-iiuth   livrKlfii-t  in  wiillli, 
•   '      '  •     -  „f  a&.-t  at  nii-an  1. 
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„  a  (leiill 
[i.tKfJ.'.j  (.'iibic  yurda,  ut  oU  tints  [ifr  yai-d 11,1*)  S 

Add,  for  e]ij>ini>i'riii|(  and  other  txix-nses,  10  pt'i 


1,  l-.-O  56 
Total 1-,'.  HS«  ^1 

Within  IliiH  m-a-wnll,  anil  on  i-illier  HJdu  nf  tho  linKiu  tliul  niiiy 
I  br  s(-1i'i-t(il,  a  wliatf  nil  iiili-itinuy  iH'i-oiiHlTnrU-d  to  (live  inurcasi^ 
wliarlap- fiu-iiilii-H.  If  ]>la<M-d  npxttbiiM-u-wull,  10  fi-et  tnUlitiiuial 
width  over  Unit  of  tin-  t»|i  of  Ihe  ai-a-wallwill  imfflre.  TIiih  uihiIiI 
It^yMii  till-  width  of  llii'  iHihia  to -10  fi«l  nvniliibic Hi>an>.  If  ■■laii'd 
till  Ihe  innt-r  ciiio  of  tiiu  baHin,  it  iiiny  cjicroaeh  Htill  IrMt.  I  haw 
liiadi-  no  i-Hliniatu  for  tliiit  an  it  wonld  nioii'  projH-rly  be  ilnui'  1>t 
th(-  Hli-alnlioat  owuura  fi>r  whow  lienelit  it  will  bo  iiKt-tl. 

Tim  Kknlt^h  iM'iow  Kiviw  a  giMiitrnl  ]>roQIi)  of  tiii>  ]iro|iii!<eil  wurk. 
Its  Ki-ncral  liK'atioD  is  itiiiiwii  nii  tiie  limy. 

In  my  liHii-f  tl nly  tiling  lliat  wonid  warrant  tlio  ODnstrar- 

tiun  of  a  iii-Hvy  Kiiauiird  brcnkwahrr  In-rn  n'unitl  Im  fnr  tbi.-  iniF- 
]H)iu-  of  fomiiii);  a  luirlfor  of  rrl^);!-  for  the  fnrei|[n  and  riKistivixi 
triidn  1lin>iit!;li  I.oiik  Iilaiid  MiiiiihI.  Willi  hueh  a  liai-biir  now  lii'iii-; 
iiiatleat  Itlm-k  Inland  by  iheeonKlnictidn  of  a  bn-akwnter  tin-re, 
and  with  thei-si-i-Ilent  hni'iKini  uf  IMteh  Inland  and  K(!n-|Hirt  iu 
Xuirn^aiiix-tt  Kay,  an  uilditiuiinl  one  hi-r<<  wuijd  Htvni  imni-mv-  ■ 
hur.v.  Uuriiij;  tlm  )in.>valL<nee  uf  iieivy  sunt  lie  ast  era,  v(-bm<Is  that 
du  lint  urVunuot  make  llin  IVitiire  iiarlmror  Ilioek  Island,  raiiu 
wi'11  run  fur  l>iit('ii  Island  »r  Ken|Hirt  iih  fur  Karra;;uiiM'it  Tirr. 
Ilisiiiit  ufilin  trnekuf  vesscis  iHiiiud  anywbi-ro  eseept  lo  Nam- 
j;;iiiH(-tt  Jliiy  mid  its  iioits  uf  I'nividi-nie,  Xewjmrt,  Fail  Itiver, 
&:('.  If  tlii'y  vonid  not  uiaku  Narrn^aiisi-It  Itay  tiiey  could  wA 
1)ii'  ]>iL'r.  11'  1(11  iidditiunul  Iiarliur  of  ivfn;;e  in  iieedcil  in  tliii  ]>iiit  i 
III'  1. 11  iig  Island  Sound,  tlii;|dari-  I'ut  it  is  oil  Ilu-east  sido  ofriiint 
.1  iidilli.  which  lii-R  dircoliy  in  the  tmtli  uf  not  only  tlm  euanii-r* 
bi'inid  I'liHt  or  west,  bat  in  that  aliiuof  the  Hhiptiinj;  coniinjfia 
— Thf  pllineftiiiu  v/t  K"\vivi  "w\,«vi  Uw  Atlanlic  byway  uf  tiio  auiutd.  'Hie 
williiii    (liii   «iit-  i,li\v  \«i\>tt  ™  VttVuT  «i  Aw.  cttwWcwvWtMx  Ml  ii.\«wa.tv;uter  at  Kiirra- 

'   ""         "■"  gaiiw.-l.t  Wt'w\V\M.\\.  >«v«jMi'\\wvesi»;'\i'sw"  -' 

•lie  Bide  uir  tiii'e  l>r    "" "  -_.■..__...,  .i...  ..~..i     <t\,.,l«.».  .\  x 
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auywhero  else  in  the  soiiiul,  and  the  ])robhun  is  to  st'lect  th»  h<'st  position  for  such 
\voiks.  .Soiiio  systJMU  of  harbors  of  rofiij^e  for  our  coasts  must  ultimately  be  devised, 
and  one  of  tbe  governiiijj  principles  in  tlieir  location  is  the  selection  of  sali«'nt  points 
of  the  coast,  near  the  line  of  travel,  tbat  vessels  in  distress  or  seeking;  refuse  from 
heavy  storms  can  readily  make  with  the  least  dep:irture  from  their  course. 

As  an  instance  of  a  similar  case  to  t bis  of  Narrajjivnsett  Pier,  I  would  refer  to  the 
breakwater  at  Church's  Cove,  on  tbe  ea^t  shon^  of  the  Saus'bkonnett  liiveror  eastern 
entrance  to  Narragansett  Bay,  inunediatc^ly  nortb  of  8au«;hkonnett  l*oint,  shown  on 
the  accompanying  sketch  marked  A.  Tbis  work  was  iM'j^nn  in  IS'M't,  un<ler  the  super- 
vision of  tbcEn^ineer  Bureau,  and  in  September,  1^38,  had  reached  the  len;;thof  120 
feet,  wben,  says  Captain  W.  H.  Swift,  Topo«;rai»bical  Kn^ineers,  in  his  report  to  Colonel 
J.  J.  Abert,  Cbief  Topographical  Enj^ineers,  dated  March  *2tl,  18^59,  "A  violent  storm  dnr- 
inj;  that  month  (.Septendier)  swept  aw  ay  about  20  feet  of  the  oml  of  tbe  work,  and 
the  j^ale  of  Janiuiry  last  overthrew  about  30  feet  more  of  it,  leaving,  at  tbis  time,  be- 
tueen  1)0  and  70  feet  uninjured." 

in  IKiO  "  this  was  rci)aiVcd,  and  90  feet  more  added,  nmking  the  total  length  210 
feet.''  Much  of  tbis  has  since  tumbled  over  at  tbe  sea  en<l,  so  it  now  alfords  but  little 
more  protection  t*)  the  harbor  of  Cburch's  Cove  than  tbe  natural  point  of  rocks  on 
w  hich  it  stands.    It  was  inttMided  soKdy  as  a  harlnir  of  refnj^e. 

Allusion  has  been  made  to  this  breakwater  because  an  examination  of  tbe  records 
woubl  sbt)w  that  a  w<u*k  was  made  hen;  by  tbe  United  States,  and  it  miyjht  be  desir- 
able, in  a  j^eneral  consideration  of  tlie  subject,  to  know  its  relntitui  to  Narrn«;ansett 
Pier.  As  it  now  is,  the  work  at  Church's  Cove  (which  I  visited  in  company  with  your- 
self last  tall)  is  nearly  useless,  and  it  may  be  disregarded  in  enumerating  the  harbors 
of  refuge. 

Tbe  tate  of  this  work  is  further  instructive,  by  indicating  what  ciiaracter  a  work 
must  have  to  withstand  tbe  waves  of  tbis  part  of  tbe  coast.  It  is  evident  tbat  noth- 
ing in  the  form  of  a  breakwater  to  meet  the  shock  of  the  waves  of  the  Atlantic,  but  a 
work  of  the  lirst  cbiss  in  (pialiiy  and  of  great  cost,  can  be  relied  upon. 

Tbe  ])roposed  work  at  Narragansett  Pier  is  excavation  of  a  basin  behiml  a  point 
already  protected,  and  the  building  of  a  sea-wall  along  a  part  of  the  shore  where  the 
effv'ct  of  tbe  w  aves  is  broken  by  outlying  reefs.  It  seems,  therefore,  practicable  to 
do  this  Wi)rk  at  a  reasonable  expense. 

Narraganst»tt  i*ier  is  in  the  Newport  collection  district,  that  eity  being  the  nearest 
port  of  entry.  Tbe  revenue  collect«^<l  at  Newport  during  the  fiscal  year  ending  .Jnn«; 
30,  1870,  was  819,141  3<i.  Tbe  nearest  light-house  is  at  Beaver  Tail,  tbe  south  point  of 
Connanicut  Ihland,  distant  three  and  one-(|uarter  miles.  At  Point  Judith,  five  mibs  to 
the  southward,  is  another  ligbl-honse,  both  comprised  in  the  third  ligbt-luuise  district. 
Narragansett  Pier  is  within  seven  miles  of  the  large  military  works  defeiuling  tbe 
western  and  middle  entrances  to  Narragansett  liay. 

I  am,  general,  very  respectfully,  vour  obedient  servant, 

J.  A.  JUDSON, 
Asuintant  Engineai'  in  chanje  of  Siurvy. 

Brevet  Major  General  G.  K.  Wakhen, 

Major  Corps  of  Emjinccrny  Viewport,  lihodv  Inland.  "* 


T  24. 


SURVEY  OF  SOUTHPOUT  HARBOR,  CONNECTICUT. 

Tlie  report  of  this  was  made  by  me  on  the  1-lth  of  Jannary  last.  It  - 
possesses  an  interest  as  ilhistratiiig:  the  condition  of  a  former  public 
improvement,  and  helps  to  nnderstiuid  the  general  subject  of  improv- 
in<j:  harbors  on  Lonj^  Ishmd  Sound.  I  have  therefore  annexed  it  to  tliis 
report.  No  appropriation  was  made  for  improvement  at  the  hist  session 
of  Congress. 


Ex(}iNKKU  Offick,  Unitkd  States  Army,    • 
Newport,  Rhode  hlaudyJanuanj  14,  1871. 

General:  I  have  the  honor  to  submit  the  following  re])<)rt  in  relation  to  the  survey 
of  tbe  Sonibjiort  Harbor,  Connecticut,  which  I  was  directed  to  wvaVwV^  Vnn;  ^vww  V\\v\^  vn\. 
instructions  dated  July  2\j  ld70,  and  which  survey  v;vvs  uwWwyv/a-vV  V^  ^vvl\avw\^>.  v^'^^^^'ftk 
act  n Juki uir  iippropi'iatiouti  for  the  iuiproveuieut  ol*  Twev*  v\\vv\  \ya\\>v>v^,  vvv'^^'^^^^  ^^'^ 
11,  IdTO. 
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Tlie  liUtory  nf  the  public  works  at  tii'u  place,  uiitler  tb  i  I.ngincer  Department  of  tbo 
Ami}',  is  ns  follows: 

In  I6ili  a  Hiirvey  was  mtuli:  Ity  Lientonant  Colonel  .luun  And^raon.  Unit-cil  State* 
Topofcrapliiral  EnKinccn,  nnder  orders  from  Major  General  Maeonib,  Chief  EDginr«r, 
oaniiimiKlinK  the  UrpnrtDi^nt,  the  maji  and  report  of  which  you  fiirnidhMl  inc.  The 
works  wliii-li  CiiIoDel  Auilsnion  recDnimeiiclcd  were  a  breakwiikT  of  fitone.  rnnniUK 
Bontliwnnl  fliiTn  the  Mind-itiiit  opponile  Sonthport,  out  into  the  sound,  from  the  hip;h-nater 
line  In  abimt  Ihi^  liiw-watur  line,  a  distaiice  of  abont  1,430  feet.  Also,  a  dik^  of  earth 
1,450  firct  loiif;,  t'Ktendiujx  northwanl  from  the  sand-spit  along  tlie  eilce  of  the  low 
Hunken  itinrKli  p-oniitl.  Tlic  object  of  tlio  breakwater  was  to  prevent  tbo  sand  whieb 
moveit  ncftu'iird  along  the  shore  by  the  wnves  from  fallinic  into  the  i;hnnnol  of  Uill 
Itivir,  niidluiiiereitne  theiietion  of  the  current  along  the  ebannel.  Tlie  object  of  the 
dike  wan  to  i-c)iii|irl  the  water,  wbirh  at  the  flood-tides  Bows  eastward  into  thi;  low 
grouiirl  north  of  thp  Nand-spit,  to  all  |ias«  around  itit  north  end,  and  thns  increase  the 
Gcouriiig  nrltiiii  of 'be  eurri.-nt  on  the  miiin  channel  in  front  of  the  dike. 

lu  the  Kimiig of  lf*2!l.  Colonel  .James  IS.  Tolten,  United  States  EuRinMrB,  under  in- 
stnietious  fiom  IJiigililit-r  Geuoral  (.Jratiiit,  colonel  commandant  of  IFnited  Stat-jsEngi- 
Dvcrs,  viHited  South  port.)  and  made  arraDgements 
for  carrving  <Tn  the  work  for  which  an  appropria- 
tion of  iG.m7  (the  amount  estimatetl  for  by  Colonel 
Anilerson)  Lad  been  mode  that  year. 

CoUinel  Tottcn's  re|>ort  wait  dated  Hay  16,  1(S9. 
Frou)  tbiit  It  aitpettrs  he  arntngetl  for  the  work  to  be 
carried  ou  nuiler  the  agenoy  of  a  committee  of  r«- 
>i[iui)Mblo  rmidvnts  of  Sonttipoi-t.  He  givo^i  a  di^- 
n:ri)itioi)  of  tbv  character  <K  the  work  to  l>e  liuill, 
and  bis  FecommoudatiouB  were  sabatautinlly  carried 
out.  This  work  ha»  stood  so  long  that  the  descrip- 
tion of  it  in  Colonel  Totten's  report  possetiMM  pecu- 
liar interest. 

Colonel  Anderson's  plan  for  the  sea-wall  waa  to 
make  it  U  feet  wide  uD  the  bottom,  7  feet  high  above 
eoniijion  low  water,  and  8  feet  wide  on  top ;  but  a* 
this  w^is  thought  too  low.  Colonel  "Fotteu  recom- 
mi'ndi'il  that  it  bo  made  1  foot  biglifr,  and  the  top 
bo  mude  inclined,  So  as  to  make  It  Tj  feet  high  on 
the  ouiBide,and8ioD  the  inside,  above  common  low 

Tlii ' 
are  t: 

'■  Tlie  outside  slope  sliould  be  foi-nied  of  long  aod 
hirgo  stones  cxclusiTcly,  and  all  of  theui  laid  as 
heaih'rs. 

"The  inner  elope  may  be  formed  of  stone  torat- 
wLut  smallor,  hut  these  also  nhould  be  laid  aa  heud- 
ers.  The  to[i  sliould  be  formed  of  stones  nroching 
eiitindy  across  the  breakwater.  Tlicinti^riurof  the 
iiiiiFw  may  bo  made  up  of  stunca  of  nil  sizes  coin- 
I'littly  laid.  To  prevent  the  action  of  the  under- 
tow upon  tho  foundation  ou  the  sea-nide,  various 
osppdicnts  may  be  resorted  to.  Tlie  best,  porhajis, 
^  will  be  to  place  bmaliwood  against  the  bottom,  con- 

fining it  there  by  inserting  some  of  tile  ends  under 
or  iN^tweon  the  stones,  by  laying  sapliiigs  length- 
wise u|>on  it,  and  on  tliose  laying  a  few  larfie 
stones.  The  effect  of  this  deposit  of  brushwood  will 
be  to  retain  the  sand  which  may  be  washed  by  th? 
sea  against- the  breakwater,  thereby  giving  addi- 
tional strength  and  guarding  against  the  corrosive 
action  of  tho  undertow," 

In  relation  to  the  dike  between  tbo  river  and 
the  sunken  ground,  Colonel  Tot  ten  says  : 
"As  I^ieatennnt  Colonel  Anderson's  report  does  not 


give  any  dimensions  for  tliis  work,  I  propose  the  fol- 
\o"n\\i«  foe  tho  parts  now  referrtd  to. 

k  \9.^tt  ul  \iMivi«&  Aiaxii  ¥«**.  Tm  laid  side  bj 


«  foe  tho  parts  now  referrtd  ti 


each  faciuo  beiuK  18  feet  lonn  »o4  -gXiHieia.  \n  \!iwi  \mtt<nii  -v'tf^  Sjssa  ^^£IA^&V«^ 
feet  long,  tho  pickoto  taVing  «m*i  »  ^»«t  »■>■  ^^-  ^^«^  ■Cq»  'wft.  a^  tuiosm  -item 
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fonnecl,  a  Iin<^  of  facines  ahould  then  b 


Inid  D 


aide,  and  n,  third  in  the  middle,  encb  of  the  three 
outlet.  thcHe  lieios  'well  aecnred.  tn  the  hottom  bv 
hooked  pickets.  A  little  hrnshwood  ahould  be  laid 
between  thoxe,  Rnd  then  mud  fmni  the  maish  be 
thrown  in  nnd  -well  compactod,  to  form  a  firm  bed  fur 
a  seeond  layer  of  ftuiuea  laid  croetuviiw,  irhi^^h  are  to 
be  picketed  to  the  bottom  aa  were  tbe  firet.  Tliis 
coiirtu!  will  [irohably  bring  the  atructnre  to  a  level 
with  the  top  of  the  marshy  island ;  if  not,  there  should 
bo  another  conree  of  facinea  laid  lenf^thwiae,  an<Vif 
neeesHiiiy,  a  third  coarse  of  faciiieR  crosHwiae.  Hav- 
inff  obtained  the  level  of  the  anrfuce  of  the  niarshcH, 
the  bif^her  port  of  he  dike  abould  be  faced  on  the 
sides  with  ntnrah-sods,  thH  interior  being  formed  of 
altemnto  thin  layers  of  brushwood  niid  nind,  care  be- 
ing tnkpn  to  have  the  mud  evenly  sprend  in  all  cases, 
anil  well  compacted  by  ramming  or  otherwise.  On 
the  Hide  next  the  marHhes  a  mass  of  mnd  shonld  bo 

S bleed  agninst  the  dike,  reaching  above  the  highest 
icines  and  slojiing  gently  away  to  the  distance  of 
18  or  20  feet.  This  m  indispensable,  and  should  bo 
formeil  by  successive  additions  as  the  soveral^oursea 
of  facines  are  laid.  The  height  of  the  dike  Is  not 
given  on  the  profile,  because  it  will  vary  in  different 
places.  The  top  shonld  everywhere  bo  abont  1  foot 
above  high  water  of  spring  tides. 

"  The  dike,  where  it  is  to  lie  upon  the  marshy 
islands,  should  be  constructed  in  tho  same  way  aa  the 
upper  part  of  the  profile  ;  that  is  to  say,  bo  faced  with 
marslt-sods  and  he  filled  with  brushwood  and  mud.  It 
will  tend  greatly  to  increase  tlie  strength  of  tho  upper 
part  of  the  dike  to  secure  the  sods  to  the  interior  by 
pins,  (not  hooked,)  about  19  inches  long,  one  to  each 
eoil,  and  by  pemiittiug  small  branches  of  tho  brush- 
'wood  to  bo  intenipcrsed  between  the  lawyers  of  sod, 
and  it  will  tend  to  the  durability  of  the  whole  struc- 
ture to  use  cedar-hmsh  only,  both  loose  aud  for  the 

"To  insure  the  stability  of  the  northern  end  of  the 
dike,  it  will  be  expedient  to  turn  that  end  abruptly 
around  tjie  cast  and  sontheaat,  as  will  be  shown  on  a 
plan  to  be  sent  to  the  committee." 

The  work  was  carried  on  according  to  the  above 
geueral  recommeudationd,  except  that  the  revetment 
on  the  river-side  was  made  of  stone  instead  of  sods. 

In  ISfi  an  additional  appropriation  of  ^,490  was 
made  ;  in  1836  another  of  |I,50U  ;  and  in  18JT  another 
of  91,000;  niakingatotalforthcseworkHof?13,087  43. 

The  report  of  Captain  W.  H.  Swift,  United  States  To- 
ililcnl  Engineers,  to  Colonel  J.  J.  Abcrt,  Chief  of 


r  the  outside,  another  n 


THigraplilc 
Toimgrapl 


From  this  the  following  extract  is  made : 


The  top  is  formed  of  large  flat  stone  T  feet  long,  and  tbn§  extending  over  the 
entire  width.  It  extends  from  a  beacon  at  the  mouth  of  the  river  to  tho  southwest  point 
of  a  sanil-blufT  opposite  the  narrows  at  tho  lower  part  of  tbe  village.  The  work  is  sub- 
stantially put  u]),  and,  with  the  exception  of  half  a  dozen  of  tho  capping-atoues  which 
have  been  partially  displaced  by  tho  force  of  the  waves,  the  whole  is  in  good  condition, 
and,  in  tho  opinion  of  the  agent,  has  answered  the  purpose  for  which  it  was  built.  Tbe 
dike  commences  at  tbe  point  of  the  sand-bluff  oppoaite  tbe  village  at  which  the  break- 
water temiinntea,  and  about  S50  feet  north  of  it.  It  extends  along  the  margin  of  some 
marsh  islands  (in  the  prolongation  of  the  direction  ot  ttie  ^nei^'wii.'wit^  ^Eft  -^^ste.^n'Qofc 
apper  end  of  tbe  vJiJafe.  It  ia  revetted  on  tte  ■weat  or  iwm  «4o,  'Y\i«T«^'*saKS*.>» 
4i$et  thick  at  base,  2  feel  at  top,  and  8  foetMgh,Mi4^a.tt««6sna'^»'n.'"St*Wi^«» 
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fourth.  Tlu3  \vli<»l«>  is  laid  upon  a  jjfrillajje  of  about  6  feet  in  width,  projecting  about  1 
fot>t  on  each  sitlo  of  th(?  8t(»ue-work,  aud  earned  sulllicieutly  below  the  surface  of  th« 
ground  to  s«'eun»  a  j^ood  foundatiou.  The  grillaj:;e  is  formed  of  3-inch  plank,  laid 
transv«*r.s('ly  of  the  wall,  and  fasteneil  together  by  plank  ofsume  det^cription  laid  lon- 
gitudinally. The  whole  wklth  of  the  dike  at  base  is  15  feet,  and  originally  it  was  H 
feet  wiih*  at  to)),  but  a  great  j»ortion  of  the  backing  (eonipo8e<l  of  sod^  from  the  neigh- 
boring niar>h)  has  been  abraded  by  the  elfeets  of  srorm,s.  The  sodding  at  the  out^iide 
of  tlie  dike  was  laid  upon  faeines,  and  a  portion  of  the  sods  were  fastened  to  each 
other  by  means  of  pickets.  Si  ill,  from  the  nature  of  the  material  lined,  the  dike  i.s 
liable  to  injury  at  every  sttuni,  and  must  in  a  short  time  be  seriously  impaired  unless 
Bonie  ]ireeautionary  steps  are  adopted  t(»  ]»revent  it.  A  revetment  upon  the  east  side 
of  the  dike,  similar  to  that  on  the  west  side,  and  laid  in  a  similar  manner,  and  of  the 
same  dimensions,  ^vill  secure  this  most  eftectually.  For  this  purj)ose  1  submit  an  esti- 
mate, (nKLrk(*d  A.)  and  recommend  that  an  appropriation  be  asked  for  to  carry  the 
same  into  effect. 

**At  the  extremity  of  the  break  watiT.  and  at  the  outer  bar,  beacons  are  erected.  They 
an^  built  of  crib-work  of  timber  and  tilled  with  stone. 

"  The  <lre<ii;ing  of  sand,  Sec,  from  the  (dianuel  of  the  river  was  of  small  amount,  and 
was  done  principally  with  oxen  ami  scrapers.  Where  mud  occurred  it  was  excavated 
by  men  with  shovels. 

**  Vessels  drawing  8  foct  can  enter  this  harbor  at  high  water.  The  above  works  were 
completed  in  the  spring  oi  ld37,  and  the  funds  fentirely  expended." 


A. 


Efillinate  of  tJie  coat  of  a  rcvdmeni-wall  for  tl\4*  east  face  of  ih)  dike  at  Southpori  Uarhor, 

Connecticut. 

The  wall  reijuired  is  1,320  feet  in  length,  4  feet  at  base,  2  feet  at  top,  aud  8  feet  iu 
height,  laid  up  with  a  batter  of  i. 

1,21)7.20  perches  (of  25  cubic  feet)  rubble- wall,  at  Igll  50 $1,900  8(1 

35,040  feet  (board  measure)  of  3-iiHdi  plank,  for  grillage,  at  §15  per  M o^i4  GO 

600  ])ounds  O-inch  cut  s})ikes,  at  7  cents 40  iJtl 

Carpentry  and  contingencies 100  (K) 

2,  .">>^1  60 


f 


The  following  report  on  these  works  was  made  in  December  8, 1830,  to  (General  Gratiot, 
C(donel  connnandant  of  engineers,  by  Colonel  Tot  ten,*  United  States  Engineei*s: 

"  I  hav<i  jnst  returneil  from  an  examination  of  th«)  works  at  Mill  River,  Connecticut. 

"Both  the  dike,  and  breakwater  have  been  (inished  Ut  the  altitude  lirst  deterniiued 
on,  an<l  seem  well  to  fulfill  their  object.  Ditferences  in  the  nature  of  the  ground  beueath 
have,  Jiowev«M",  caused  an  unetiual  subsidence- in  both,  which,  without  impairing  their 
stability  in  t  he  least,  si'emed,  nevertheh^ss,  to  rerpiire  some  addition  to  the  present  height. 
In(h'<:d,  to  have  the  full  advantage  of  tlie  imjn'ovement,  there  should  be  something 
ad<led,  cwn  to  the  highest  parts,  as  it  is  ascertained  that  they  are  below  full  spring 
tides.  The  channel  has  been  deepeued  by  die<lging  throughout  its  wlude  length,  auu 
the  improvenjent  of  the  navigation  is  universally,  i  believe,  acknowledged  to  be  very 
great.     The  channel  has  yet  to  be  widened  by  the  dredge. 

"  The  work  appears  to  have  been  conducted  with  a  very  strict  attention  to  economy, 
and  with  great  skill  and  judgment." 

Captain  Swift  again  made  a  report  to  Colonel  J.  J.  Abert,  dated  September  8,  1831^, 
.in  which  he  referred  merely  to  his  previous  report,  and  renewed  his  former  recom- 
mendation for  an  appropriation  for  rei)airs. 

I  am  not  aware  that  any  further  approjiriation  wjks  made  by  Congress  for  repairing 
this  work.  On  this  work  coming  into  my  hands  iu  July  last,!  direct«;d  my  assistant, 
General  Theodore  G.  Ellis,  civil  engineer,  to  make  a  personal  examination  of  it  aud 
let  mo  know  what  wiis  rcipiired.  From  him  I  learned  that,  in  view  of  our  limited 
means,  an  estimate  of  all  that  was  needed  t^)  be  done  here  could  be  made  without  any 
expensive  siivvey. 
Subsequently  1  procuYeCl  a  cvj^^'j  oi  W\ft  Tii».\»  w\  13.  ^^\i\sv<il  W^V^^JKS^^xssj^v^Xi^  tlio 


• 
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Uiiitpd  States  Coaftt  Survey  iu  1835,  juul  I  visited  the  place  personally  iu  December 

That  tlie  works  Hlunihl  bo  in  as  f^ood  state  of  preservation  as  they  arti,  eouaiderin;;; 
thrir  character,  surprised  me.  Ahinj:  the  breakwater  for  the  s])aee  of  about  1,000  feet 
there  was  but  one  breach  in  the  wall,  and  only  about  70  yards  of  the  cajipin^r-i^tones 
^v«•re  thrown  otf  or  bmken.  Mr.  Jose]di  J(*nniuj^s  and  Mr.  W.  B.  Meeker,  who  aecom- 
]iani<'d  inc,  explained  this  by  sayinj;  tluit  they  had  thtMUselves  kept  the  work  in  repair 
l»y  replaciui(  stone  thrown  oil",  an<l  rebuilding  ])art8  of  the  wall  that  had  been  knocked 
down  by  tin;  84'a,  by  usiu;j  tlie  <;rews  of  their  vessel  while  lying  iu  port,  and  by  an 
exiM'uditure  besides,  annually,  of  about  800.  The  capping-stones  are  of  very  inferior 
quality,  beinjjf  too  suuill  in  size  and  composed  of  a  miea  sehist  that  wears  away  and 
breaks  easily.  . 

The  residents  of  Southporf  had  nuniaj^ed  to  supply  the  broken  capping-stones  thus 
far  by  takin<;  them  awayfrom  whcrre  the  wall  had  become  covered  with  sand  by  the 
beach  ^^[lowing  out  seaward,  but  this  resource  had  about  failed  them,  and  the  wall 
was  Kettinjj  in  a  worse  condition  than  it  had  ever  been  before.  The  breakwater, 
be.sjiles,  is  alxmt  "2  feet  too  low,  and  the  waves  throw  the  sand  over  it  at  the  point 
where  the  beach  and  the  breakwater  join,  and  it  does  not  thus  etfectually  arrest  the 
sand  as  it  was  iuTcmled  it  should.  The  action  of  the  waves  at  this  piunt  is  worth  con- 
siderinjj:.  The  heavy  waves  roll  in  fnmi  the  southeast,  the  line  of  the  crest  makiup; 
an  angle  with  its  breakwater  and  the  beaich  at  the  same  time,  the  same  as  the  base  of 
a  triangle  does  to  its  adjacent  sides.  The  result  is  to  concentrate  the  action  at  the 
apex  of  this  triangle,  and  tin*  water  amd  siind  from  over  the  breakwater  at  that  point 
and  into  the  harbor.  A  point  of  sand  has  thus  grown  out  from  the  breakwater  on  the 
inside  until  it  has  reached  the  current  causi>d  by  the  tide  llowing  out  of  the  harbor, 
and  then  it  is  swept  down  and  spread  out  at  the  entrance.  Thus  the  principal  obj(»ct 
of  the  breakwater  is  defeated."  The  sand  which  the  breakwater  has  arrested  has 
extended  the  beach  seaward  about  :>r.O  feet,  and  inetticient  as  it  is  from  being  too 
low,  it  perfectly  demonstrates  the  e'tfectivem^ss  of  such  structures  built  the  proper 
height.  To  my  mind,  the  illustiation  which  this  w<»rk  gives  of  the  oi)eration  t>f  the 
forces  along  the  sound  is  worth,  for  this  alone,  far  more  than  what  it  has  cost.  I 
think  that,  at  the  ]>oint  where  the  breakwater  joins  the.  beach,  it  should  be  about  4 
feet  higher.  This  height  should  be  carried  out  about  300  feet,  then  it  might  drop 
d(>wn  ii  feet,  so  that  we  ne«'d  to  raise  the  rest  of  the  breakwater  only  2  feet.  As  the 
8an<l  beach  makes  out,  the  stone  can  be  taken  from  the  highest  part  and  moved  out  to 
keep  jiace  with  it. 

This  will  cost  as  follows : 

*  To  restore  the  wall  iu  good  condition  uniformly  to  its  present  level,  100 

cubic  yards  of  stone,  at  8<) I^COO  00 

To  raise  the  wall  4  feet  for  a  distance  of '200  feet,  using  large  split  granite  blocks 
about  7  feet  in  length,  doweled  and  clamped  together,  200  yards,  at  $15  per 

yard 3,000  00 

To  rais('  about  800  feet  of  wall  2  ivvtf  with  large  Wocks  of  granite  clamped 
and  doweled,  3cf5  yards,  at  ^15  nor  yard 5, 775  00 

9, 375  00 


The  dike  along  the  sunken  ground  is  in  a  tolerably  fair  condition,  but  the  waves  have 
washed  out  some  (»f  the  earth  tilling  between  the  revetments.  The  sod  revetnu'ut  on 
the  mai*sh  side  has  been  replaced  by  stone,  (but  my  information  does  not  say  when,) 
so  that  it  has  now  a  stone  revetment  on  both  sides.  It  would  ])robably  average  IJ^ 
fe«  t  <»f  tilling  to  b«;  replaced  along  the  whoh?  of  it.  It  would  be  desirable,  too,  to  carry 
the  whoU;  dike  up  about  2  fet  t  liigh<;r  than  it  now  is. 

The  rev<'tiiient  wall  is  2  feet  thick  on  top,  and  the  length  of  the  dike  is 
about  1,450  feet,  so  tiiere  would  be  required  about  400  cubic  yards  of  revet- 
ting wall,  at  $4  per  yard * §1,600  00 

The  part  of  the  dike  on  top,  between  the  revetting  walls,  will  average  about 
4  feet  in  \v  idth,  and  thr.  tilling  3^  feet  in  thickness,  where  the  revetment 
is  raised,  requiring  about  750  yards.  This  should  be  of  coarse  gravel  or 
small  stones,  picked  olf  of  the  iield,  or  the  small  spalls  from  the  quarry,  at 
say  i}l  per  yard ^ 750  00 

There  should  also  be  a  stone  ice-breaker  built  at  the  north  end  of  the  dike, 
to  cost  say 500  00 

Total  for  the  dike 2,850  00 

Total  for  Iwthbreakuatcr and  dike '^\ii.,'^Xc  ^^ 
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The  foregoing  will  meet  the  immediate  wants  of  the  harbor.  No  estimate  is  thought 
required  for  dredging.  The  channel,  at  best,  at  mean  low  water,  with  the  present  ex- 
tent of  the  breakwater,  is  not  more  than  2  feet  deep,  and  any  deposit  that  forms  in  it  is 
readily  removed  by  the  residents,  who  use  the  ordinary  road  plow  and  scraper.  The 
mean  rise  of  the  tide  is  6/\,  feet,  and  of  spring  tide,  S^  feet.  Although  I  presume  the 
light-house  inspector  is  already  aware  of  it,  I  will  state  here  that  more  enrookment  is 
required  about  the  beacons  recently  built  to  make  them  secure. 

To  make  Southx)ort  Harbor  as  gou<l  as  it  might  be  would  require  the  extension  of  the 
breakwater  to  the  6-foot  cur\'e,  about  250  feet  beyond  the  outer  beacon.  Whenever 
this  is  done  the  harbor  can  probably  be  dredged  out  and  maintained  at  a  depth  of  7 
feet  at  mean  low  wat<?r. 

Southpoct  is  situated  on  the  railroad  between  New  York  and  Now  Haven,  and  con- 
trains  about inhabitants.    Its  harbor  is  open  all  the  winter,  and  in  that  respect 

is  very  valuable.    All  through  the  winter  se^ison  farming  produce,  from  the  surround- 
ing country,  can  be  shipped  at  low  rates  to  New  York  market. 

I  have  not  been  able  to  get  any  statement  of  the  amount  of  business.  A  number  of 
vessels  are  owned  here,  engaged  in  foreign  and  coastwise  trade. 

Southport  is  in  the  Fairtield  collection  district.  The  nearest  port  of  entry  is  Bridge- 
port, distant  about  seven  mile^  by  rail. 

The  nearest  light-house  is  at  Fairweather  Island,  Black  Rock  Harbor. 

Accompanying  this  report  is  a  copy  of  the  United  States  Coast  Survey  map  of  South- 
port,  which  has  the  lines  of  works  at  that  place  marked  upon  it,  and  I  have  noted  some 
changes  since  1833  approximat-i^ly  in  red  ink. 

I  recommend  that  an  appropriation  of  $12, 225  be  made  to  repair  these  works. 
Yours,  respectfully, 

G.  K.  WARREN, 
*  Major  of  Engineers^  Brevet  Major  General,  U.  S.  A. 

Brigadier  General  A.  A.  Humphreys, 

Chi^  of  Engineers^  U,  S,  A.,  Washington,  D,  C, 


T25. 

SURVEY  OF  HARBOR  AT  STONINGTON,  CONNECTICUT. 

This  survey  wa«  authorized  by  section  3  of  the  act  approved  March 
3, 1871,  and  the  dut}"  was  asijigned  to  me  by  letter  from  the  Engineer 
Headquarters  dated  March  21, 1871.  This  survey  was  finished  in  Jdy, 
but  the  map  is  not  j-et  finished,  and  I  shall  Have  to  submit  a  report  and 
plan  of  improvement,  as  desired  by  the  people  of  Stonington,  at  some 
time  during  the  coming  wint<^r,  and  as  soon  as  practicable. 

Stonington  is  a  port  of  entry,  and  the  revenue  coUected^thore  during 
the  fiscal  year  ending  June  30, 1871,  was  reported  to  me  by  the  collector 
at  about  $2,500. 


APPENDIX  W  1. 

Boston,  Massachusetts,  August  30, 1871. 

General  :  I  have  the  honor  to  make  the  following  brief  reports  in 
relation  to  the  sea-walls  under  my  charge,  in  this  harbor,  for  the  year 
ending  June  30, 1871,  to  wit,  the  sea-wall  of  the  Great  Brewster  Island, 
of  Deer  Island,  and  of  LovelV^  Island. 

The  seorwali  of  the  Ghreat  BTe\iD%teT  l?^«.i\A.  \  V^»q<^  \ft  ^^t^*^-^  ^&  in  (5pod 
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condition,  all  the  bluffs  being  well  protected  by  this  work,  and  the  apron- 
facing  of  ''shell "-stone  on  the  south  part  as  still  securing  the  level  por- 
tion of  the  island,  or  old  drift  there,  from  farther  abrasion,  and  no  further 
expenditure  appears  to  be  required  for  the  present  at  this  island.  The 
larger  and  better  portion  of  the  buildings,  and  the  piles  and  lumber  of 
the  wharf  have  been  removed,  for  reconstruction,  to  Long  Island,  as 
not  farther  required  at  this  position,  and  especially  as  the  ownership  of 
the  island  is  in  the  city  of  Boston,  the  site  of  the  sea-wall  only  being 
deeded  to  the  United  States  by  said  city. 

The  three  seortcalls  of  Deer  Island  are  also  in  an  essentially  good  con- 
dition, and  there  is  no  immediate  pressing  necessity  for  farther  works 
there,  though,  sis  stated  in  my  last  annual  report,  (of  September  10, 1870,) 
to  which  I  would  respectfully  refer,  for  rebuilding  some  further  portion  of 
the  wall  at  the  !N^orth  Head,  and  for  protecting  the  foundation  or  relay- 
ing the  riprap  stone  now  lying  along  nearly  the  whole  length  of  these 
walls  at  the  base,  I  would  repeat  the  estimate  therein  made  as  expe-  ' 
dient  and  necessary  to  give  a  proper  security  to  these  walls,  for  $18,000. 

As  to  the  sea-walls  of  LovelVs  Islundj  I  have  to  report  the  wall  at  the 
east  of  the  south  bluflf,  built  in  18G8,  as  still  answering  most  perfectly  the 
object  designed,  protecting  the  bluff*  and  itself  also  securely  from  all 
injuries.  The  arrangement  of  the  lines  are  such  that  there  is  scarcely 
ever  to  be  found  a  difference  of  a  single  foot  in  the  level  of  the  shingle- 
drift  thrown  up  along  the  entire  length  of  the  wall  and  the  jettees,  rest- 
ing as  this  drift  does  generally,  against  the  second  course  of  masonry 
only,  above  the  concrete  foundation. 

But  the  injuries  near  the  west  end  of  the  old  wall  of  "  Ram's  IXead,"  as 
described  in  my  last  annual  report,  (of  September  7,  1870,)  to  which  I 
would  respectfully  refer,  1  regret  to  say,  are  found  still  to  continue,  and 
to  require  attention,  if  we  would  secure  the  level  or  drift  portion  of  the 
island  from  the  danger  of  a  new  cut  through  it  from  the  west  end  of 
the  Kam's  Head  wall,  directly  toward  the  narrows  of  the  main  channel, 
to  the  great  injury  or  possible  destruction  of  that  main  ship  entrance. 

The  estimate  at  that  time  made  for  a  C/ontinuation  of  that  sea-wall 
for  about  400  feet,  and  for  an  apron-facing  of  shell-stone  for  about  750 
feet  farther  to  the  southwest,  1  have  the  honor  to  offer  now  again  for 
$15,000. 

Tlie  funds  that  were  available  for  small  repairs  of  the  sea-wall  on 
Deer  and  Lo veil's  Islands  being  undrawn  upon  the  last  year,  as  then  * 
reported,  now  remains  on  hand,  (June  30,  1871,)  $732  24. 
I  am,  sir,  very  respectfully,  your  most  obedient, 

H.  W.  BENHAM, 

Colonel  of  Engineers. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers, 
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APPENDIX  V  1. 

Ecport  of  Lieutenant  Colonel  George  Thom^  Corps  of  Enginen's,  upon  the 
icor/cs  of  improvement  in  hin  charge^  for  the  fi^seal  year  ending  June  30, 
1871. 

« 

IMPROVEMENT     OF     THE     NAVIGATION     OF     THE     ST.    CROIX     RIVEK, 

ABOVE   THE  I.EDGE,   MAINE. 

By  an  act  of  Conj^ross,  approved  March  2,  18G7,  the  snin  of  $15,000 
was  appropriated  for  the  improveinent  of  this  river,  "i)rovided  the 
proviiiee  of  Xew  J>riinsvviek  shall  contribute  and  i)ay  to  the  proper  dis- 
biirsin<^  olticer  a  like  sum  for  said  purpose ;  said  payment  beiii«r  made 
on  condition  that  in  no  event  shall  the  provim*e  of  New  Brunswick  he 
called  upon  for  more  than  one-half  the  sum  actually  expended  for  said 
puri>ose."  As  the  co-operation  of  the  province  is  yet  to  be  obtained  in 
this  nuitter,  operations  have  not  been  commenced.  The  improvement 
of  its  navi<;atiou  re<piires  its  channel  to  be  deepened  by  the  rehioval  of 
sliibs,  ed<;:ings,  and  sawdust,  which,  for  thirty  years  and  more,  have  been 
accumulating  in  lar;i;e  (piantities  from  the  numerous  saw-mills  above  and 
near  (lalais. 

For  an  accurate  estimate  of  the  "  amount  that  is  required  for  the  entire 
and  permanent  completion'-  of  this  improvement,  a  careful  survey  will 
be  necessary.     An  examination  made  by  me  showed  that — 

To  open  a  channel  100  feet  wide  and  10  feet  deep,  at  low- 
water,  would  re<piire  the  removal  of  not  less  than  100,000 
cubic  yards  of  slabs,  ed<;in^s,  and  sawdust,  which,  at  00 
cents  per  cubic  yard,  would  amount  to §00, 000 

Add  for  contingencies,  ^say) 10, 000 

Total 100, 000 

Deduct in;^  one-half,  if  paid  by  the  province  of  New  Bruns- 
wick         50, 000 

Amount  recpiired  on  the  part  of  the  United  States  for  its  com- 
pletion        r>0, 000 


Of  this'  amount,  8-''),000  could  be  exi)ended  to  advantage  upon  the 
\vork  durin;*:  the  next  liscal  vear. 


VL>. 


IMPKOVEMENT   OF   NAIJUAGUAGUS   RHTiiR,   :\IAINE. 

The  iinproveiuent  contemplated  in  this  river  (see  report  of  December 
8,  1S70)  cdinjirises  the  removal  of  seveial  bars,  led ji;es,  and  a  vast  quan- 
ti-ty  of  l>on!<!'Ms  wliicli  obstruct  its  navipition  from  its  mouth  up  to  the 
bri(l.^;»  ;it  rii'Tiylield,  a  distaiice  of  about  seven  miles. 

By  an  jict  of  Con^mess,  ai)proved  March  3,  1871,  the  sum  of  612,0(K) 
was  nppi-ojniated  lllereftu-. 

In  a  project  submitted  to  the  De])artment  on  the  18th  of  March,  it 
was  recoiume\\i\ed  tV.vW  XW  \\\>vvv>\wuvtlou  made  for  this  work  sliouhl  he 
aj)]di(Hl  to  t\ie  vevv\iAv\\  o^  \W  VnV^v^  *\\\v\  \^\\\^v>x^^ /\^\\vi\\v^U\o.  uu)st; 
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the  indefinite  and  varied  character  of  the  work,  it , should  be  done  by 
hired  hibor.  This  project  haviiifi:  been  approved  by  the  Department, 
opi^rations  were  conunenced  about  the  nii(hlle  of  Ai>ril,  bein^  tlie  earli- 
est ]>eriod  practicable  on  the  subsidence  of  the  freshets.  A  subsequent 
rise  of  water,  however,  delayed  active  operations  until  about  the  middle 
of  IMay.  Up  to  June  30,  1871,  about  2.j0  boulders,  weighin<r,  in  all, 
about  r).")()  tons,  have  heon  removed  from  the  bed  of  the  river  at  ami 
above  Small-s  Point,  iucludin^i:  one  of  about  80  tons,  at  Cherrytield,  and 
thirty  others,  weighing  from  3  to  15  tons  each. 

Amount  appropriated  by  act  of  March  3, 1871,  for  this  work, 

(as  above) $12,000  00 

Amount  expended  up  to  the  30th  of  June,  1871 1,  004  39 

Total  amount  available  July  1, 1871 10, 005  Gl 


This  amount,  available  July  1, 1871,  is  deemed  sufiicient  for  removing 
the  reniainder  of  the  rocks  and  ledges  which  obstruct  the  navigation  of 
the  river,  and  it  is  probable  that  they  will  all  be  removed  before  the  30th 
of  ^November  next. 

The  several  bars  which  obstruct  its  navigation  between  the  lower  land- 
ing (near  its  mouth)  and  Cherr^ylield,  referred  to  in  the  r(»port  of  Decem- 
ber 8,  1870,  have  been  nu)stly  caused  by  a  <leposition  of  sawdust,  which 
has  been,  and  is  still  being,  thrown  into  the  river  from  the  saw-mills  at 
and  above  Cherrytield.  It  is  therefore  reconnnended  that  no  ap[)ropria- 
tion  be  asked  for  removing  those  bars  until  the  throwing  in  of  sawdust 
be  discontinued  by  such  State  laws  as  may  be  necessary  to  effect  it. 


y  3. 

EXAMINATION   AND   SURVEY  OF  NARUAGUAGI'S  RIVKK,   MAINE. 


mediate  falls.  Tiie  g(Mieral  course  of  the  river  is  very  straight,  exeex)t 
at  ^trout's  Point  and  ('ollins's  l*oint,  which  are  ab(mt  five  miles  above 
its  month.  The  general  depth  of  water  in  the  river  is,  with  the  exeep- 
tirm  of  certain  bars,  ledges,  and  bouhhu's  to  l>e  herein;>frer  noted,  as 
follows,  viz  :  It  is  navigable  up  to  the  upper  landing  at  Millbiidgi*,  (one 
and  three-fourths  miles  above  its  month,)  for  steamers  and  other  vess(*ls 
drawing  from  7  to  8  feet  of  water  at  mean  low  water;  and  a  coastwise 
steamer  touches  regularly  at  this  hunling,  when  the  tide  ]MMniits  two 
bars  below  it  to  be  crossed.  From  the  nj)j)cr  landing  to  Small's  lN>int,  a 
distance  of  two  miles,  there  are  about  15  feet  of  water  at  mean  k)w 
water,  or  14  feet  fit  ordinary  high  water;  and  from  Sumll's  Point  to 
Dyer's  Wharf,  at  Cherry  field,  a  distance  of  three  miles  farther,  (or  five 
miles  above  tlie  upper  landing,)  there  are  3  fret  at  mean  low  water.^  or 
about  8  feet  at  ordinary  high  water',  and  Yyowx  \>>v>\'^\s\vv\\'l  \\v  ^'^^  "^^^ 
bridge  at  Cherry  field  (one-fourth  of  a  mVW^  Uieie  \^  vx.  (J^vi\>\\?L  vA\>:vi\xvV\ss 
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2.  feet  at  mean  low  water,  or  from  6  to  7  feet  at  ordinary  high  water. 
This  river,  however,  is  obstructed  in  several  places  by  bars,  ledges,  and 
boulders,  which  renders  its  navigation  very  difficult  and  dangerous ; 
and  in  consideration  of  the  vast  trade  in  lumber  and  other  products,  of 
which  this  river  is  the  outlet,  and  which,  in  the  present  unimprov^ 
condition  of  the  river,  has  to  be  transported  in  scows  down  to  the 
wharves  below  the  bridge  at  Millbridge  for  shipment,  it  is  very  import- 
ant that  tlie  obstructions  to  the  navigation  of  the  river  by  sailing-ves- 
sels should  be  removed  wholly  or  in  x>art  j  the  following  being  those 
that  especially  re<iuire  attention,  viz  : 

1.  Near  the  lower  landing,  at  its  mouth,  there  is  a  bar  composed  of  mud 
about  100  yards  in  width,  and  with  but  G  feet  of  water  upon  it  at  mean 
low  water ;  and  another  bar  below  the  upper  landing  and  opposite 
Fickett's  Point,  also  about  100  yards  in  width,  and  with  but  G  feet  of 
water  upon  it  at  mean  low  water.  This  upper  bar  is  a  part  of  a  middle 
ground  formed  of  sand  and  sawdust,  .which  forms  and  disapx>ears  with 
the  varying  storms  and  ciurents,  and  to  permanently  improve  this  by 
deepening  it,  it  is  believed  would  be  impracticable.  The  channel  over 
the  lower  bar,  however,  might  be  deepened  to  better  advantage,  so  as 
to  admit  steamers  and  other  vessels  diawing  from  7  to  8  feet  into  the 
river  at  all  stiiges  of  the  tide.  Just  above  the  lower  landing  there  is  a 
boulder  (weighing  from  5  to  0  tons)  lying  on  the  western  edge  of  the 
channel,  and  three  more  in  the  main  channel  near  the  upper  landing, 
all  which  are  dangerous  to  navigation,  and  should  be  removed. 

2.  At  the  falls,  (which  are  about  two  and'a  half  miles  above  the  lower 
landing,  or  half  a  mile  above  the  bridge  at  jMjllbridge,)  there  are  two 
large  Imulders  in  the  channel  near  the  rigiit  (or  western)  shore,  one  of 
which  weighs  about  30  tons,  and  is  bare  at  low  water,  and  the  other 
from  8  to  10  tons.  Just  below  the  falls,  also,  there  are  numerous  bould- 
ers weighing  I'rom  5  to  10  tons  each,  of  which  about  twelve  should  he 
removed,  so  as  to  open  a  chiinnel  through  them,  and  the  edges  of  the 
channel  should  be  ])roperly  marked.  There  is  also  a  leilge  making  out 
from  the  eastern  shore  (at  the  falls)  which  extends  downwards  fi*om 
three  to  foiu*  hundred  feet  and  part  way  across  the  practicable  channel 
of  the  river.  This  ledge  has  an  average  width  of  about  10  feet  on  its 
top,  and  only  about  2  teet  of  water  upon  it  at  me^m  low  water,  and  it 
should  be  reduc(?d  for  an  average  depth  of  3  feet,  and  for  an  extent  of 
about  200  feet.  From  the  falls  up  to  SmalPs  Point,  a  distance  of  about 
one  mile,  the  navigation  of  the  river  is  unobstructed. 

3.  At  Small's'  Point,  which  nmkes  out  from  the  eastern  shore,  thei^e 
are  about  forty  boulders  (weighing  from  one-half  to  live  tons)  lying  in 
about  1  feet  of  water  at  low  water,  and  many  of  them  bare  at  low  water. 
These  are  dangerous  from  the  setting  down  of  the  ebb-tide  ux^on  this 
point,  and  shoiUd  be  removed. 

4.  The  Brothers  (about  one-fourth  of  a  mile  above  Small's  Point)  con- 
sist of  six  large  boulders  of  from  three  to  eight  tons,  which  lie  in  the 
channel,  the  largest  three  being  bare  at  low  water,  and  they  all  should 
be  removed. 

5.  Below  and  near  Leigh  ton's  Wharf,  (about  one-half  of  a  mile  above  the 
Brothers,)  there  is  a  sand-bar  300  feet  wide,  with  but  2  feet  of  water 
uppn  it  at  mean  low  water ;  and  another  bar  of  sand  and  sawdust 
above  Leighton's  Wharf,  which  is  200  feet  wide,  and  has  but  2  feet  of 
water  ujion  it  at  mean  low  water.  These  bars  should  be  excavated  so 
as  to  have  a  channel  through  them  4  feet  in  depth  at  mean  low  water, 
and  100  feet  iu  width.  TWi:vb  «^^^^vi  ^\^\.^\s!kJivVV  V^o^vsidftca  on  the  upper 
bar,  which  sliould  Vxi  Temox^vi,  \ 
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6.  At  Shaw's  Head,  (one-foarth  of  a  mile  above  the  Brothers,  andhalf  way 
between  the  bridges  at  Millbridge  and  Cherryfield,)  there  are  two  boulders 
in  the  channel  at  this  place,  5  feet  deep  at  mean  low  water,  both  being 
bare  at  low  water,  which  also  should  be  removed.  There  is  also  a  small 
saud-bar  just  below  Shaw's  Head,  about  100  feet  wide,  and  with  but  13 
feet  of  water  upon  it  at  mean  low  water.  As  this  is  a  shifting  bar,  it  is 
not  deemed  advisable  to  undertake  its  improvement. 

7.  About  three-eighths  of  a  mile  above  Shaw's  Head  there  is  still 
another  bar,  which  is  about  300  feet  across,  and  with  1^  feet  of  water 
upon  it  at  mean  low  water.  Here  is  required  the  excavation  of  a  channel 
100  feet  in  width,  and  4  feet  in  depth  at  mean  low  water,  which  would 
give  a  channel  of  that  depth  from  Shaw's  Head  up  to  Strout's  Point, 
live-eighths  of  a  mile  above. 

8.  At  Wyman's  (or  CoUins's)  Point,  which  is  about  three-fourths  of  a 
mile  above  Shaw's  Head,  on  the  west  bank  of  the  river,  there  are  several 
loose  rocks  in  the  channel,  as  well  as  from  eight  to  ten  more  in  the 
channel  below,  between  Wyman's  and  Strout's  Point.  All  should  be 
removed. 

9.  About  400  feet  below  Sprague's  Eips,  (one-half  of  a  mile  above  Wy- 
man's Point,)  there  is  a  boulder  in  the  channel,  weighing  about  five  tons, 
and  having  about  2^  feet  of  water  upon  it  at  mean  low  water;  also^  at 
Sprague's  Eips  there  are  two  more  boulders  in  mid-channel,  weighing 
from  five  to  ten  tons  each,  both  bare  at  low  water  in  5  feet  of  water. 
All  these  should  be  removed. 

10.  At  Hanson's  Rips,  (one-fourth  of  a  mile  above  Sprague's  Rips,  or  one 
mile  below  the  bridge  at  Cherryfield,)  there  is  a  shifting  sand-bar  300 
feet  wide,  »with  but  2  feet  of  water  upon  it  at  mean  low  water,  but  it  is 
not  deemed  advisable  to  undertake  its  improvement. 

11.  At  Snow's  Rips,  (one-half  of  a  mile  above  Hanson's  Rips,)  there  are 
three  or  four  boulders  lyi^g  i^i  H  ^^t  of  water,  and  bare  at  low  water, 
and  below  these  are  four  more,  weighing  from  two  to  five  tons  each ; 
all  of  which  should  be  removed. 

12.  Above  Dyer's  Wharf,  (which  is  in  Cherryfield,  and  about  one-fourth 
of  a  mile  below  the  bridge,)  there  is  a  very  large  boulder,  weighing  from 
75  to  100  tons,  lying  in  the  natural  channel  of  the  river;  also  several 
small  boulders  in  theriver  above  it ;  all  of  which  should  also  be  removed. 

The  following  is  an  estimate  of  the  cost  of  the  foregoing  improvements, 
viz : 

1.  Dredging  18.000  cubic  yards,  at  50  cents $9,000  00 

2.  Blasting  and  removing  sunken  ledge  at  the  falls,  200  cubic 

yards,  at  $30 6, 000  00 

3.  Removing  from  the  channel  below  the  bridge  at  Millbridge 

four  boulders,  at  $50  each ! 200  00 

4.  Removing  120  boulders  from  the  channel  above  the  bridge, 
(including  the  large  one  near  Dyer's  Wharf,)  at  an  average 

cost  of  $25  each 3, 000  00 

Adding  for  contingencies .• 1, 800  00 

Total ,. 20, 000  00 


This  amount,  it  is  believed,  would  be  suflBlcient  for  the  entire  and 
permanent  completion  of  the  improvements  herein  recommended  to  be 
made,  all  which  could  be  profitably  expended  upon  the  work  during  the 
next  fiscal  year. 

The  following  additional  information  Va  tetmdi^^i  Vo.  ^wa.^\^\i^^^\^^ 
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the  requirements  of  the  law  providing  for  the  examination  and  survey 
of  this  river. 

This  river  is  in  the  collection  district  of  Machias,  and  the  port  of  entry 
is  at  Cherryfield,  at  the  head  of  navigation. 

The  nearest  light-house  is  the  Pond  Island  light,  distant  about  six 
miles  from  Millbridge. 

The  amount  of  revenue  collected  at  the  port  of  Cherryfield  for  the 
fiscal  year  ending  June  30,  1870,  as  furnished  by  the  United  States 
deputy  collector  of  customs  at  that  port,  was  $2,120  37. 

I  am  also  indebted  to  the  same  authority  for  the  following  information, 
which  exhibits  to  what  extent  the  commerce  of  the  country  would  be 
benefited  by  improving  the  navigation  of  the  river  in  the  manner  as 
above  recommended : 

During  the  year  1869  there  were  shipped  from  this  river  as  foUows,  viz : 

Long  lumber,  17,100,000,  at  |16  per  M $273,  eOO  00 

Laths,  14,175,000,  at  $2  25  per  M 31,893  75 

Shingles,  23,200,000,  at  $3  50perM 81,200  00 

Miscellaneous,  viz,  hoops,  staves,  hark,  &c 30, 000  00 

Total / 416,693  75 


Upon  this  river  there  are  six  very  fine  water-powers,  which  could  he  so  improved  by 
the  construction  of  dams  at  the  head-waters  of  the  river,  at  a  cost  of  a  few  thousand 
dollars,  that  the  most  severe  drought  would  have  no  effect  upon  them.  And  if  the 
river  was  made  navigable  even  for  a  small  class  of  vessels,  the  cost  of  transportation 
would  be  so  reduced  that  the  raw  material  could  be  brought  here  and  manufactured 
with  profit  by  factories  built  upon  these  water-powers.  As  it  is  now,  everything  has 
to  be  transported  five  mUes  in  scows,  and  for  this  reason  factories  have  never  oeen 
built.  There  is  capital  on  the  river  sufficient  to  build  such  factories,  and  a  desire  to  do 
so,  but  it  cannot  now  be  made  profitable.  Clear  out  the  river,  and  improve  its  naviga- 
tion, and  it  will  be  done. 

Again,  on  account  of  the  cost  of  transportation,  a  vast  amount  of  short  lumber  is 
destroyed,  which  would  otherwise  be  manufactured.  A  vast  amount  of  wood,  made  at 
the  various  mills,  is  also  destroyed,  which  would  otherwise  be  shipped,  and  with  profit, 
while  it  would  not  now  pay  to  scow  it  down  the  river  and  then  ship  it. 

Again,  at  the  head- waters  of  this  river,  there  are  vast  tracts  of  hard  wood  and  hem- 
lock timber  lands  as  yet  untouched.  But  it  will  not  pay  to  cut  this  hard  wood  into 
cord-wood,  haul  it  to  the  river,  scow  it  five  miles,  and  tnen  ship  it:  consequently  no 
ship-timber  or  cord-wood  is  shipped.  Whereas  it  would  pay  to  haul  it  to  Cnerryneld, 
at  the  head  of  navigation,  and  ship  it  direct  from  there  to  market,  and  this,  doubtless, 
will  be  done  if  the  river  is  improved.  And  so  with  hemlock  timber;  it  wiU  not  pay  to 
peel  it,  haul  it  to  Cherryfield,  and  scow  it  down  the  river  for  shipment,  so  great  is  the 
waste  and  cost  of  transportation.  The  consequence  is  that  no  hemlock  bark  is  shipped, 
nor  are  any  hemlock  logs  cut,  for  the  reason  that  they  wiU  not  float  down  the  streams 
unless  stripped  of  their  bark,  so  that  only  about  one-half  as  much  lumber  ifi  manufiu!- 
tured  as  there  otherwise  would  be.  Whereas,  if  the  bark  could  be  shipped  and  the 
hemlock  manufactured,  there  would  be  30,000,000  feet  shipped  instead  of  out  17,000,000 
feet,  as  now,  and  this  would  necessitate  the  building-  of  more  mills  to  manufisusture 
this  lumber. 

Again,  there  are  reasonable  hopes  that  with  a  reduced  cost  of  transportation  the  peo- 
ple of  this  section  of  the  country  would  be  induced  to  raise  and  export  hay.  For  these 
and  many  other  reasons  it  is  confidently  believed  that  the  commerce  of  the  country 
would  be  greatly  benefited  by  the  proposed  improvement  of  the  navigation  of  this 
river. 


V4: 

IMPEOVEMENT  OP  SULLIVAN  BITBB  AND  SULLIVAN  PALLS,  MAINE. 

■ 

This  river  is  navigable  from  its  month  up  to  Franklin,  a  distance  of 
about  nine  and  a  liaM  mW^^^  «vi^  IV^  w\l^  obstructions  to  its  navigation 
are  Hatcher's  Rock  and  li^dg^mWifc  ^^J^a».^^\A^C«fc  ^\\s^^§k55^^^ss»..^5ibout 
one  mile  above  tYie  ialU. 
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The  estimated  cost  of  the  improvement  of  these  obstractions  is  as 
follows,  viz: 

1.  Eemoval  of  Hatcher's  Bock : 

a.  Amount  required  to  pay  for  removing  270  cubic  yards, 
contracted  for  at  $35  per  cubic  yard $9, 450 

&.  And  for  removal  of  remaining  portion  to  a  depth  of  10 
feet  below  mean  low  water,  7W)  cubic  yards,  at  $30  per 
cubic  yard 21, 000 

2.  Removal  of  portion  of  ledge  near  Hatcher's  Bock,  50  cubic 
yards,  at  $30  per  cubic  yard .•. .      1, 500 

3.  Beraoval  of  three  stone  bridge- piers  at  $2,000  each '6, 000 

4.  Iron  spindles  on  Half-tide  Ledge  and  Low- Water  Bock,  at 
$1,250  each 2, 500 

Add  for  contingencies,  say 3, 550 

Total 44,000 

By  act  of  Congress  of  March  3, 1871,  there  was  appropriated 
for  this  work  the  sum  of 10, 000 

Amount  still  required  for  its  completion 34, 000 


.  Under  the  appropriation  of  March  3, 1871,  a  contract  was  made  with 
Mr.  George  W.  Townsend,  of  Boston,  Massachusetts,  (after  advertising 
for  proposals,)  first,  lor  the  removal  of  a  portion  of  Hatcher's  Bock,  at 
$35  per  cubic  yard ;  and,  second,  for  the  removal  of  such  of  the  bridge- 
piers  as  might  be  required,  not  exceeding  two,  at  $2  50  per  ton. 

It  was  subsequently  decided  to  confine  the  work  to  the  removal  of 
so  much  of  Hatcher's  Bock  as  could  be  done  under  the  appropriation, 
viz,  270  cubic  yards.  This  rock  is  a  granitic  formation,  with  a  large 
excess  of  feldspar.  At  a  distance  of  7  feet  below  mean  low  water  its 
extreme  length  is  92^  feet,  and  its  extreme  width  57^  feet,  with  an 
area  of  509  square  yards.  The  difficulty  attending  its  removal  is  much 
increased  by  the  very  great  velocity  of  the  currents  in  which  it  lies, 
which  are  as  follows:  Maximum  velocity  of  flood-tide  just  above  Hatch- 
er's Bock  is  irom  eight  to  nine  miles  an  hour ;  and  of  the  ebb-tide, 
eight  miles  an  hour.  Actual  slack- water  lasts  only  from  0  to  10  min- 
utes. Flood-tide,  20  minutes  after  slack-water,  has  a  velocity  of  four 
miles  an  hour ;  and  the  last  ebb,  20  minutes  before  slack- water,  is  from 
two  and  one-half  to  three  miles  an  hour. 

♦  The  contractor  commenced  work  about  the  1st  of  June,  and  removed 
about  130  cubic  yards  during  the  month,  that  is,  up  to  the  close  of  the 
fiscal  year. 

By  act  of  Congress  of  March  3, 1871,  there  was  appropri- 
ated for  this  work,  (as  above) $10, 000  00 

♦Amount  expended  upon  the  work  up  to  July  1, 1871 22G  97 

Total  amount  available  July  1,  1871 9, 773  03 

Additional  amount  required  for  completing  the  work,  as 
above,  (all  of  which  could  be  profitably  expended  thereon 
during  the  next  fiscal  year) i. $34, 000  00 


*  Note. — On  the  Ist  of  August,  1871,  the  contracloT  \ia/^  twa^x^^  SCl^  ^x^ivs,  ^s^^s^a^ 
of  Hatcher'a  Rock,  in  completion  of  his  coutxact,  "Viv  'wVaOdl  >i>Mv  ^Y^xQ►\frw'a^^a^  j^ 
exbanated.    Thm  work  has  already  greatly  improved  uie  ^Jii«Kaft\Qi  iSaa  T^N'st  *\a.Ae;:*>ea% 
sn  increased  depth  of  4  feet  over  Hatchei'a  Kock. 
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It  is  respectfully  suggested  that  not  less  than  $25,000  be  appropriated 
for  this  work — that  being  the  amount  required  for  completing  the  removal 
of  Hatcher's  Rock  and  the  ledge  near  it. 

Accompanying  this  is  a  map,  showing  the  position  and  extent  of 
Hatchei'^s  Rock  and  the  ledge  near  it,  in  Sullivan  Falls,  as  well  as  the 
bridge-piers  in  the  river  above  the  falls. 

The  papers  described  as  follows  are  also  hereto  appended,  viz : 

1.  Copy  of  advertisement  inviting  proposals  for  removing  obstructions 
in  Sullivan  River,  Maine. 

2.  Abstract  of  bids  for  same. 

3.  Abstract  of  contract  for  same. 


Abstract  of  proposals  received  for  the  improvettient  of  Sullivan  Eiverj  Maine. 


6  « 


1 

2 
3 

4 

5 
6 


Xatnre  of  work. 


"Stone  of  bidders. 


HemoviDg    three    stone    piers 

above  tlio  fulls. 
Remove  llatchor's  Bock , 


Make  to  depth  required  on  stone 
piers. 

Do  all  work  and  famish  ma- 
terials. 

Remove  the  stone  piers 


Remove  Hatcher's  Rock. 


Do  all  the  work,  famish  neces- 
sary materials,  except  ex- 
plo<lers. 


Alfred  Clea^-eSf  Portland 

Maine. 
Geor^  A.  Bailey,  East 

Bost(Mi,  Mass. 
do 


Quantity. 


Measured 
in  bed. 


do 


George  W.  Townsend, 

Boston,  Mass. 
do 


do 


On  the  ves- 
sel. 

Measured 
in  bed. 


Price. 


16,000  00. 

51  00  per  cubic  yard. 

5  00  per  ton. 

110  00  i»er  day. 

2  50  per  km. 

35  00  per  cubic  yaid. 

80  00  per  day. 


Abstract  of  contracts  made  for  the  imprornnent  of  SuUitfan  RiveTy  Maine. 


Nature  of  work. 


Removal  of  Hatcher's  Rock. . 


2  I  Removal  of  stone  bridge-piers. 


Names  of  contractors. 


George  W.  Townsend, 

Boston.  Mass. 
do 


Quantity. 


Heaanred  in  -bed. . 
3,240  lbs.  per  ton.. 


Price. 


135  per  cubic  yard. 
t2  50  per  ton. 


V5. 


EXAMINATION     AND     SURVEY    OF     SULLIVAN    RIVEE    AND    SULLIVAN 

FALLS,  MAINE. 

Sullivan  River  lies  in  the  towns  of  Sullivan,  Hancock,  and  Franklin, 
in  the  southern  part  of  Hancock  County,  in  the  State  of  Maine,  and 
empties  southwardly  into  Frenchman's  Bay.  It  is  navigable  from  its 
mouth  up  to  Franklin,  a  distance  of  about  nine  and  one-half  miles. 

Sullivan  Falls  forms  a  part  of  Sullivan  River,  and  are  situated  between 

the  towns  of  Hancock  and  Sullivan,  distant  about  three  and  one-half 

miles  above  the  mowttiot  tXi^^Sx^^^^t  Crabtree's  Point.    Below  the 

falls  the  tide  xiaea  and  iaWa  tco\xi\^  \^  \^V  1<?^^v\^\s^%^x^^»5<53c%jsb^  of  12 

feet  J  in  the  faUs  tJie  aNCtasi^  tve«i  «xA  ^aSi  qH  >^a.^  \^  "^  Vj^v^  ^ss^^  ^^i^. 
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Franklin,  the  head  of  navigation,  six  miles  above  the  falls,  the  average 
rise  and  fall  is  abont  5  feet. 

Vessels  of  16  feet  draaght  can  ascend  the  river  as  far  as  the  falls 
at  mean  low  water,  whilst  vessels  of  but  6  or  7  feet  draught  can  pass 
through  the  falls  at  low  slack-water,  (low  slack-water  being  at  2  to  3  feet 
on  the  flood-tide,)  or  of  12  to  14  feet  draught  at  high  water ;  but  from 
the  falls  up  to  Franklin,  vessels  can  carry  13  feet  of  water  at  low  water, 
or  18  feet  at  ordinary  high  water.  This  river  is  easily  and  safely  navi- 
gated throughout,  excepting  at  the  falls  and  the  bridge-piers  above  the 
falls,  (at  both  of  which  places  very  dangerous  obstructions  exist,)  as  well 
as  at  several  ledges  below  the  falls,  which  only  require  suitable  beacons 
to  mark  their  locality. 

The  nature  and  extent  of  these  several  obstructions  are  as  follows, 
viz: 

1.  Below  the  falls — Crdbtre^s  Ledge  is  about  one-third  of  the  way 
across  from  Crabtree's  Point  (the  mouth  of  the  river)  to  Bean's  Island. 
It  lies  in  the  channel,  and  has  about  8  feet  of  water  upon  it  at  mean 
low  water.  Large  vessels  have  struck  upon  it,  and  may  do  so  again 
unless  its  locality  be  marked  by  a  buoy. 

Half-tide  Ledge^  about  one  and  one-fourth  miles  below  the  falls,  is  on 
the  eastern  edge  of  the  channel,  there  being  18  feet  of  water  at  low 
water,  at  a  distance  of  about  100  feet  to  the  westward  of  the  ledge.  It 
is  covered  at  about  half-tide,  and  is  a  very  dangerous  ledge  to  naviga- 
tors, and  especially  to  those  who  are  strangers  in  the  river.  A  spar- 
buoy  has  been  placed  upon  this  ledge,  but  it  was  carried  away  by  the 
ice  last  winter.  An  iron  beacon  could  be  easily  built  upon  it,  and  would, 
it  is  believed,  resist  the  ice  and  storms  to  which  it  would  be  exposed. 

Low-water  Bock  is  on  the  western  side  of  the  channel,  opposite  Half- 
tide  Ledge,  its  top  being  uncovered  at  low  water.  This  also  should  be 
marked  by  an  iron  beacon  to  enable  vessels  to  *'  beat  up  ^  from  the  point 
below. 

2.  Sullivan  Falls. — Here  occur  the  greatest  obstructions  to  the  naviga- 
tion of  the  river.  At  this  place  the  river  becomes  abruptly  contracted 
(above  and  below)  to  a  width  of  about  400  feet,  about  one-third  of  its 
general  width,  for  an  extent  of  one-fourth  of  a  jnile ;  where,  with  a  fall 
of  about  7  feet,  the  current  becomes  irresistible  to  navigation  on  the 
ebb-tide.  It  is»  however,  navigable  at  and  near  high  water;  also 
after  the  tide  has  flowed  2  or  3  feet,  so  as  to  create  slack- water  in  the 
falls ;  and  sometimes  upward  with  a  favorable  wind,  during  the  remain- 
der of  the  flood-tide. 

These  dijBBculties,  great  as  they  are,  are  very  much  increased  by  the 
existence  of  several  ledges  in  the  fulls,  the  most  dangerous  of  which  is 
known  as  Hatcher's .  Eock.  This  rock  lies  in  mid-channel  about  half 
way  down  the  narrows,  (or  falls,)  and  is,  on  an  average,  about  40  feet 
in  length  by  25  feet  in  width.  It  is  1  foot  out  of  water  at  ordinary  low 
water ;  while  the  water  is  about  7J  feet  deep  around  it  at  low  water,  or 
10  feet  at  low  slack- water. 

In  addition  to  this  rock  there  is  a  ledge,  or  island,  known  ^as  "Dry 
Ledge." 

Dry  Ledge^  which  is  for  the  most  part  uncovered  in  all  stages  of  the  tide, 
is  about  150  feet  inlengthby  100  feet  in  width  atit«  widest  part,  the  lower 
end  of  it  being  near  the  foot  of  the  narrows.  This  ledge  is  continued  for 
a  distance  of  about  200  feet  farther  up,  in  smaller  detached  portions,  all 
which,  together  with  Dry  Ledge,  divide  the  river  into  two  channels,  (both 
of  which  are  navigable,)  which  are  co\iTiecleA\i^  «AXi"a^O«v'asi\i^^\!as^^ 
between  the  detached  ledges  above  Dry  "LeAg^. 
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Now  the  flood  and  ebb  tidal  currents  set  directly  apon  Hatcher's 
Eock,  and  a  vessel  in  passing  it  takes  whichever  side  of  it  the  wind 
compels  it  to  do.  If  it  passes  on  the  south  side  into  the  south  channel^ 
(that  is,  south  of  Dry  I^ge,)  it  is  exposed  to  a  detached  sunken  ledge, 
making  out  from  near  the  right  (south)  shore,  upon  which,  vessels 
have  several  times  struck. 

This  ledge  is  about  20  feet  long  by  15  feet  wide,  and  has  about  1  foot 
of  water  upon  it  at  ordinary  low  water;  and  it  should  be  removed  so  as 
to  obtain  a  depth  of  6  feet  upon  it  at  ordinary  low  water,  or  14  feet  at 
high  water.  Hatcher's  Bock  should  also  be  removed  to  the  same  depth, 
thereby  making  navigation  unobstructed  to  that  depth  through  both 
the  north  and  south  channels  in  the  fall. 

3.  The  Bridge  pierSj  about  one  mile  above  the  falls,  are  eleven  in  num- 
ber, and  are  comiK)8ed  of  grout  thrown  into  the  bed  of  the  river,  (the  chan- 
nel being  18  feet  deep  at  mean  low  water,)  with  dimension-granite  built 
upon  the  grout.  They  are  from  75  to  110  feet  apart  in  the  clear,  and 
are  about  25  feet  long  by  15  feet  wide  on  top,  the  grout  foundations 
having  a  slope  of  about  45^  down  to  a  depth  (in  the  channel)  of 
about  18  feet  at  ordinary  low  water,  thus  leaving  narrow  and  rapid 
channels  between  them.  They  were  built  about  eighteen  years  ago  for 
a  bridge,  but  were  carried  away  by  the  violent  current,  (which  is  very 
strong  at  this  place,  especially  at  half-ebb  tide,)  and  by  floating  ice, 
before  the  sui)erstructure  was  placed  upon  them.  The  tops  of  what  re- 
mains of  them  are  now  bare  at  low  water  only ;  so  that  they  are  a  very 
serious  and  dangerous  obstruction  to  navigation,  and  are  no  longer  of 
any  public  use  or  value.  In  order  to  give  a  channel  through  them,  which 
shall  have  suflBcient  width  (say  350  feet)  and  depth,  it  will  be  necessary 
to  remove  three  of  these  piers  to  a  depth  of  10  feet  below  ordinary  low 
water. 

The  estimated  cost  of  the  foregoing  improvements  is  as  follows,  viz : 

1.  Iron  beacons  on  Half-tide  Ledge  and  Low- water  Eock, 

at  $12  50  each $2,500  00 

2.  Eemoval  of  Hatcher's  Eock  500  tons,  at  $50 25, 000  00 

3.  Removal  of  ledge  near  Hatcher's  Rock,  125  tons,  at  $50  6, 250  00 

4.  Removal  of  three  bridge-piers  above  the  falls,  say 1, 000  00 

34,  750  00 
Add  for  contingencies,  say 5, 250  OO 

Total 38, 000  00 


This  amount,  it  is  believed,  would  be  sufficient  for.  the  entire  and  perma-   . 
nent  completion  of  the  improvements  herein  recommended  to  be  made,  i 
all  which  could  be  profitably  expended  upon  the  work  during  the  next 
fiscal  year. 

The  following  additional  information  is  furnished  in  compliance  with 
the  requirements  of  the  law  provided  for  the  examination  and  survey 
of  this  river  and  falls : 

Sullfvan  River  and  Falls  are  in  the  collection  district  of  Frenchman's 
Bay,  and  the  port  of  entry  is  at  Sullivan. 

The  nearest  light-houses  are  at  Groldsborough,  called  Prospect  Harbor 
light  and  Winter  Harbor  light,  both  about  fifteen  miles  distant  from 
the  mouth  of  SuUivaiiTiYveiT. 

The  amount  of  reveuwe  c«\\^\.^^  vsb\,  \X\^  \iQt\»  q?1  '^\sJXYsj'«a.l<;sv^'<Jaft  fiscal 
year  encbng  June  30,  WiO,  ^^  l\xtm^\v^\i^  ^^  ^\!:\\fc^  ^\aJvfc%  ^^^^^nj^ 
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collector  of  customs  at  that  port,)  was  $602  12.  Bat  this  fact  conveys 
very  little  idea  of  the  large  amount  of  business  that  is  done  upon  this  river 
and  through  the  falls^  or  of  the  very  great  benefit  that  commerce  would 
derive  from  tlie  improvements  so  important  and  necessary  to  be  made, 
as  probably  nine-tenths  of  the  vessels  that  coast  on  this  river  belong 
elsewhere,  and  consequently  do  their  business  at  other  custom-houses. 
The  nature  and  extent  of  the  commerce  of  this  river  (as  given  by  the 
deputy  collector)  for  the  last  fiscal  year,  is  as  follows,  viz : 

Shipped  from  the  town  of  Franklin,  at  the  head  of  navigation  on  this  river,  10,000,000 
feet  of  sawed  Inuiher,  equal  to  about  one  hundred  cargoes ;  and  spars,  piling>  railix>ad 
ties,  wood,  staves,  heading,  &c.,  sevent.v-fivQ|pargoes. 

Shipped  from  Sullivan,  (above  thefalls,)  oigranite,  about  80,000  feet^  equal  to  fifty 
cargoes ;  aU  of  which  are  obliged  to  pass  through  the  falls,  and  oftentimes  ten  or  fif- 
teen sail  of  these  vessels  arrive  at  the  falls  at  the  same  time,  making  it  very  difficult 
for  all  to  pass  through  without  some  one  of  the  number  getting  on  to  the  rocks. 

» 

It  should  also  be  added  that,  so  dangerous  are  these  rocks,  vessels 
sometimes  have  to  lie  above  the  falls  for  days,  and  even  weeks,  to  wait 
for  a  favorable  wind  and  tide  for  avoiding  these  rocks  in  descending 
the  falls. 

In  view  of  all  the  facts  herein  presented,  the  necessity  for  improving 
the  navigation  of  the  river  and  falls,  as  recommended,  is  very  evident. 
Tlie  dangers  of  navigation  are  such,  that  in  a  very  few  years  the  losses 
sustained  in  commerce  would  far  exceed  the  amount  required  for  the 
removal  of  those  difficulties,  and  they  are  all  of  such  a  character  that 
their  improvement  would  be  permanent,  and  not  require  further  appro- 
priations to  be  made  for  them  when  once  completed. 


V6. 

IMPROVEMENT  OF  UNION  BIVER,  MAINE. 

Under  the  appropriation  of  $15,000  made  by  the  act  of  Congress  of  July 
11, 1870,  a  contract  was  made  on  the  10th  of  September,  1870,  with  Messrs. 
Morris  &  Cumings,  of  New  York  City,  for  opening  a  channel  150  feet 
in  width  through  the  slabs,  edgings,  and  sawdust,  down  to  the  natural 
bed  of  the  river,  between  the  wharves  at  Ellsworth  and  the  head  of  the 
narrows,  a  distance  of  about  half  a  mile,  for  the  sum  of  $12,000.  Work 
was  commenced  under  this  contract  on  the  19th  of  September,  and  con- 
tinued up  to  the  middle  of  December,  when  it  was  suspended  on  account 
of  the  ice.  It  was  resumed  about  the  20tli  of  April,  as  soon  as  practi- 
cable after  the  opening  of  the  river,  and  is  still  continued,  with  the  prob- 
ability that  the  channel  will  be  completed  about  the  1st  of  October, 
under  an  extension  of  time  for  its  completion  up  the  30th  of  November, 
1871.  Up  to  the  30th  of  June,  about  40,000  cubic  yards  of  slabs,  edg- 
ings, &c.,  had  been  removed,  making  a  channel  about  100  feet  in  width. 
Twenty-four  boulders  (each  weighing  from  3  to  45  tons)  were  removed 
during  the  year  from  the  channel  of  the  river  between  Fullerton's  Point 
and  Ellsworth,  all  which  were  serious  obstacles  to  its  navigation;  and 
about  150  tons  of  ledge  have  been  removed  from  the  eastern  channel  at 
its  mouth.  This  channel  has  been  heretofore  but  little  used,  on  account 
of  the  numerous  ledges  and  boulders  which  obstruct  it ;  but  it  is  con- 
templated to  remove  all  the  ledges  and  boulders  from  it,  (as  well  as 
from  the  bar  at  the  mouth  of  th^  river,)  and  ttiexeXi'S  x^\i^^\i^^^^i^»^^ 
available  for  sa/e  navigation  at  iU  times,  mt\x  ^V^^^^^  ^^  ^^\|it  ^wsss^w^. 
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low  water,  or  16^  feet  at  ordinary  high  water.  It  is  also  contemplated 
to  erect  iron  beacons  at  the  month  of  the  river  on  Fullerton's  Point  and 
Hall's  Point,  and  to  remove  all  the  rocks,  wrecks,  and  other  obstruc- 
tions to  navigation  np  to  the  wharves  of  Ellsworth.  It  is  believed  that 
these  improvements  will  be  completed  before  the  close  of  navigation 
this  season.    The  appropriations  made  for  this  work  are  as  follows,  viz : 

1.  By  act  of  Congress  July  11, 1870 $15, 000  00 

2.  By  act  of  Congress  March  3, 1871 15, 000  00 

Total 30,000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 
1871,  not  including  outstanding  liabilities  on  contract,  &c .      3, 813  98 

Total  available  July  1, 1871 26,186  02 

This  amount  is  deemed  to  be  sufficient  for  completing  all  the  contem- 
plated improvements,  and  it  is  therefore  recommended  that  no  further 
appropriation  be  asked  for. 


Abstract  of  proposals  received  for  the  improvement  of  Union  RireTf  M^aine, 


r 


1 
s 

3 
4 


Nature  of  work. 


Dredffing  channel  100  feet  wide ;  additional 

wimh.  name  ratia 

Dredgine  channel  80  feet  wide 

Every  additional  10  feet  in  width 

Dredginff  channel  100  feet  wide 

Kvery  additional  10  feet  in  width 

Perform  the  work,  furnishing  everything, 

including  all  labor. 


Kamea  of  bidders. 


Geo.  P.  Weacott,  Porthind,  Me. 


Meliatiah  K.  Chase 

do 

Morris  Sc  Cnmings,  New  York  City 

do 

do 


Price. 


$40,000 

HOOO 

1,500 

8,000 

800 

1300  per  day. 


/  Abstract  of  contracts  made  for  the  improvement  of  Unum  -Btrer,  Maine, 


Na  for  ref- 
erence. 

Nature  of  work. 

Names  of  contractors. 

Pricfc 

1 

Dredging  channel  100  feet  wide  down  to  the 

natural  bed. 
Each  additional  10  feet 

Morris  &  Comings,  New  York  City . . . 
do 

•8,000 
800 

y  7. 


IMPROVEMENT  OF  PENOBSCOT  EFVEE  AT  BANGOR  AND  BELOW,  MAINE. 

The  navigation  of  this  river,  one  of  the  most  important  in  the  New 
England  States,  is  very  much  obstructed  by  several  bars  and  ledges  at 
Bangor  and  below,  more  especially  between  Bangor  and  Crosby's  Nar- 
rows, about  three  and  a  half  miles  below.  These  bars  are,  for  the  most 
part,  composed  of  slabs,  edgings,  and  sawdust,  which  have  been  thrown 
into  the  river  from  l\ie  sa.^-m^\^  «XiQx^^\vw^^"«t  \3aft,V3iS»fc^ftY  years  and 
more  have  accum.\x\aleOL  \jo  aa  ^^«t«^<^  ^^'^^(Xjl  <5?l  ^jiw2wX  ^s^  v**^^  '«ssSs. 
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in  some  places  to  a  depth  of  more  than  18  feet,  causing  serions  obstacles 
to  its  navigation.  It  is  also  obstructed  by  several  large  sunken  ledges 
and  boulders,  known  as  Independence  Bock,  SteamlK)at  Ledge,  Gulli- 
ver^s  Jtock,  and  others.  To  excavate  these  deposits  down  to  the  ori- 
ginal bed  of  the  river,  would  require  the  removal  of  more  than  5,000,000 
cubic  yards ;  but  for  opening  a  channel  200  feet  in  width  with  a  depth 
of  12  feet  below  low  water  in  the  lowest  stages  of  the  river  would 
require — 

1.  The  excavation  of  about  100,000  cubic  yards,  edgings, 

&c.,  which,  at  $1  per  cubic  yard,  would  cost $100, 000  00 

2.  The  excavation  of  Independence  Rock  to  its  base,  say 

800  cubic  yards,  at  $25  per  cubic  yard 20, 000  00 

3.  The  excavation  of  ledge  near  Steamboat  Ledge,  say  600 

cubic  yards,  at  $25  per  cubic  yard 15, 000  00 

4.  Bemoving  Gulliver's  Rock,  40  cubic  yards,  at  $25  per 

cubic  yard 1, 000  00 

5.  Excavating  ledge  near  Green's  Pier,  85  cubic  yards,  at 

$25  per  cubic  yard 2, 125  00 

Add  for  contingencies,  say ^ 16, 875  00 

Total  amount  required  for  the  work 155, 000  00 

Amount  appropriated  for  this  river  by  act  of  Congress  of 

July  11,1870 $15,000  00 

And  by  act  of  Congress  of  March  3,  1871 50,000  00 

Total 65, 000  00 

Amount  required  for  completing  the  contemplated  improve- 
ments, (as  above) $90, 000  00 

Amount  expended  during  the  year  ending  June  30,. 1871, 

(not  including  outstanding  liabilities) 7, 559  37 

Available  balance  on  hand  July  1,  1871 57, 440  63 


The  work  done  in  the  year  1870  under  the  appropriation  of  July  11, 
1870,  was  confined  to  the  excavation  of  portions  of  Independence  Rock 
and  Steamboat  Ledge,  until  suspended  by  the  closing  of  the  river  by 
ice  in  the  month  of  November.  In  April,  1871,  after  the  second  appro- 
priation was  made,  proposals  were  invited  for  opening  a  channel  through 
the  obstructions  in  three  localities,  where  most  necessarj',  to  a  width  of 
about  200  feet  and- depth  of  12  feet,  requiring,  in  all,  about  33^000  cubic 
yards  of  excavation.  The  lowest  bids  for  this  work  were  those  of  Mr. 
A.  Boschk6,  of  Boston,  Massachusetts,  and  on  the  27th  of  May  a  con- 
tract was  made  with  him  therefor,  at  prices  as  follows,  viz : 

1.  For  upper  bar,  extending  down    to   Low's  Ledge,  at 

Bangor $18, 320  00 

2.  For  middle  bar,  (lying  between  Crosby's  ship-yard  and 
Edmond's  steam  saw-mill) 7, 400  00 

3.  For  lower  bar,  near  steam-mill 3, 375  00 

0 

Total 29,095  00 

•  . 

-» — 

Operations  were  commenced  by  Mr.  Boschk^,  \v\iAet  \i\%  ^^xte^^V^'^s^ 
the  19th  of  June,  at  the  upper  bar  5  and  on  Wie  3>^\i  ^i  ixoi^XX^^  ^^5^- 
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nel  at  that  place  was  about  one-eighth  finished.  Operations  were  also 
resumed  on  the  ledge  near  steamboat  wharf,  on  the  3d  of  June,  (which 
was  the  earliest  date  practicable  after  the  freshets,)  and  360  tons  were 
removed  during  the  month,  making  about  400  tons  removed  from  that 
ledge  during  the  year ;  80  tons  were  also  removed  from  Independence 
Bock  during  the  year. 


Abstract  of  proposaU  received  for  the  improvement  of  Penohscot  River j  Maine, 


I 

a 

p 


Names  of  bidders. 


1  '  W.  R.  Stock bridce.  Boston,  Mass. 

2  j  John  B.  (hirtis.  Portland,  Me 

3  A.  Boschk^.,  Boston,  Mass 


For  a  channel  150 
feet    throngh 
upper  bar,  1st. 

• 

For  a  channel  900 
feet    through 
npper  bar. 

For    a   channel 
through   mid- 
dle bar.  2d. 

$17. 910 
15,000 
13,320 

123.980 
20,000 
18,330 

•9.950 
7,500 
7,400 

1^ 


$4.477  50 
7. 500  00 
3,375  90 


Ahttract  of  contracts  made  for  the  improvement  of  Penohscot  River ,  Maine. 


i 

a 

Name  of  contractor. 

• 

Fora  channel  150 
feet     through 
upper    bar. 
ledge  exceptea. 

For   each    addi- 
tional 50  feet 
in  width  upper 
bar,  ledge  ex- 
cepted. 

For  a   channel 
through  mid- 
dle bar,  ledgo 
excepted. 

For   a  channel 
thrtmgh  hiwer 
bar,  ledge  ex- 
cepted. 

1 

A.  Boschk6.  Boston.  Mass 

#13,320 

$5,000 

$7,400 

$3,375 

t 

V  8. 


IMPROVEMENT  OF  KENNEBEC  RIVER,  MAINE. 

The  plan  now  in  progress  for  the  improvement  of  this  river  consists 
in  8ti\aigh telling  and  deepening  its  channel  by  dredging  through  the 
several  shoals,  and  the  removal  of  the  boulders  and  ledger  which  ob- 
struct its  navigation  between  Kichraond  and  Augusta,  Maine. 

The  following  appropriations  have  been  made  for  this  work,  viz: 

1.  By  act  of  Congress  approved  June  23,  1866 $20, 000  00 

2.  By  net  of  Congress  approved  March  2,  1867 30, 000  00 

3.  Allotted  under  act  of  Congress  approved  April  10, 1869. .  15, 000  00 

4.  By  act  of  (Congress  approved  July  11,  1870 15, 0(K)  00 

5.  By  act  of  Congress  approved  March  3,  1871 . . .' 15, 000  00 

Total 95, 000  00 


A  contract  was  made  May  ^3,  1867,  with  Mr.  Augustus  R  Wright,  of 
Geneva,  New  York,  for  dredging  a  channel  through  ShephariFs  Point 
Shoal  and  Hallowell  Shoal ;  on  the  20th  of  September,  186^,  the  chan- 
nel was  completed  through  both  shoals  to  the  required  width  of  75  feet 
and  a  depth  oIl  1  feet  ^\»  \o\\  ^*o>X.^t  m^^  Vy^'t^t  %tQL^es  of  the  river. 
Another  contract,  AateOi  J^caw^x^  '>a^\^^^NR^'^  ^^jA^^5C\!0sv^!s^.^^\\^ 
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for  dredging  a  channel  through  Britt's  and  Gage's  Shoals — ^both  above 
Hallowell— and  on  the  30th  of  November,  1870,  the  channel  was  com- 
pleted through  both  shoals  to  a  width  of  100  feet,  and  a  depth  of  6^ 
feet  at  low  water  in  the  lowest  stages  of  the  river.  Another  contract, 
dated  May  9, 1871,  was  made  with  Mr.  Wright  for  dredging  a  channel 
through  Hinckley's  Shoal,  (between  Gardiner  and  Hallowell,  Maine ;) 
and  on  the  30th  of  June,  1871,  the  channel  was  completed  to  the  required 
width  of  100  feet  and  a  depth  of  7  feet  at  low  water  in  the  lowest  stages 
of  the  river.  Another  contract,  dated  May  9, 1871,  was  made  with  Mr. 
Wright  for  increasing  to  100  feet  the  width  of  the  channel  (previously 
dredged  to  a  width  of  75  feet)  through  Shephard's  Point  and  Hallowell 
Shoals ;  and  on  the  1st  of  July,  1871,  he  had  made  some  progress  at 
Shephard's  Point  Shoal,  after  having  completed  his  contract  at  Hinck- 
ley's Shoal.  The  contract  requires  the  work  to  be  completed  on  or  be- 
fore the  20th  of  November  next,  but  it  is  quite  probable  that  the  work 
will  be  completed  about  the  1st  of  October. 

During  the  past  year  about  fifty  boulders,  weighing  from  500  pounds 
to  20  tons,  (making  altogether  more  than  100  tons,)  have  been  removed 
from  the  channel  and  shoals,  whereby  the  safety  of  its  navigation  has 
been  greatly  improved. 

Amount  of  funds  available  for  this  work  on  the  1st  of  July, 
1870,  was $346  50 

Amount  transferred  from  the  allotment  made  to  Saco  Eiver 
improvements  under  the  appropriation  of  April  10, 1869.  322  34 

Amount  appropriated  by  act  of  Congress  July  11,  1870 15, 000  00 

Amount  appropriated  by  act  of  Congress  March  3, 1871,  in- 
cluding $5,000  for  improvements  between  Eichmond  and 
Gardiner,  not  embraced  in  previous  estimates  for  this 
river 15, 000  00 

Total : 30, 668  84 

Amount  expended  during  the  year  ending  June  30,  1871  . .     15, 928  81 

Total  available  July  1, 1871 14, 740  03 

Of  this  amount  there  is  applicable  to  the  "  improvement  of 
the  river  between  Gardiner  and  Eichmond,"  the  sum  of. .      4, 976  30 

And  the  balance  to  the  river  above  Gardiner 9, 763  73 


This  balance  of  89,763  73,  it  is  believed,  is  sufficient  to  complete  all 
the  improvements  contemplated  for  the  river  above  Gardiner. 

But  for  that  part  between  Eichmond  and  Gardiner  there  will  be 
required  as  follows: 

1.  For  removing  ledge  in  channel  near  Nehumkeg  Island  to 
a  depth  of  12  feet  below  mean  low  water,  30  cubic  yards, 

at  $30  per  cubic  yard $900  00 

2.  Eemoval  of  ledge  and  boulders  in  channel  below  Gardi- 
ner, 40  cubic  yards,  at  $30  per  cubic  yard :      1, 200  00 

3.  Dredging  a  channel  through  the  Upper  Sands  Bar,  100 
feet  wide  and  10  feet  deep  at  mean  low  water,  6,000  cubic 

yards,  at  50  cents  per  cubic  yard 3, 000  00 

4.  Dredging  channel  through  bar  at  the  head  of  Swan 
Island  in  the  western  channel,  7,000  cubic  yards,  at  50 

c^nts  per  cubic  yard *^^^^  Vk^ 
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6.  Eemoving  ledge  from  channel  near  Bichmond,  say  100 

cubic  yards,  at  $30  per  cubic  yard $3, 000  00 

Add  for  contingencies 1, 376  30 

Total 12, 976  30 

Amount  available  July  1, 1871,  (as  above) 4, 976  30 

Additional  amount  required  for  completing  improvements 
proposed,  (as  above) •. .  -  -       8, 000  00 

Which  amount  can  be  profitably  expended  upon  the  work  during  the 
next  fiscal  year. 

In  furtherance  of  a  project  to  improve  this  part  of  the  river  to  the 
extent  allowed  by  the  amount  appropriated  therefor  by  act  of  Congress 
March  3, 1871,  (viz,  $5,000,)  on  the  10th  of  June  proposals  were  invited, 
(to  be  opened  on  the  10th  of  July,)  1,  for  removing  the  sunken  roek  in 
the  channel  near  Kehumkeg  Island ;  and,  2,  for  dodging  the  proposed 
channel  through  the  Upper  Sands  Bar. 


Abstract  of  proposaU  received  far  the  improvement  of  Kennebec  River ,  Maine. 


No.  for  ref- 

Nature  of  work. 

Names  of  bidders. 

Qiuutitity. 

Piioe. 

1 
3 

Dredf^g  thronsh  Hinckley's  Sho«l, 

below  Halloweil,  Maine. 
Dredeing  Sbephard's  Point,  Halloweil 

ana  Britt'a  ShoaU,  near  and  above 

Halloweil,  Maine. 

Angnstns  B.  Wright,  Ge- 

neva,  New  York- 
do 

Cub.ifards, 

no,  000 

*30,000 

• 

Fifty  cents  per 
cubic  ysri 

Eor^ceatiper 
cubic  yard 

*  More  or  less. 


Abstract  of  contracte  made  for  the  improvement  of  Kennebec  River,  Maine. 


Nature  of  work. 

Names  of  contractors. 

Quantity. 

Price. 

1 
s 

Dredging  throuffb  Hinckley's  Sboal, 

below  Ilalloweil.  Maine. 
Dredging  Shephard's  Point,  Halloweil 

and  Britt'a  Shoals,  near  and  above 

HaUoweU,  Maine. 

Angnstns  R.    Wright,  Ge- 
neva, New  York. 
do 

Cub.ffords. 
•10,000 

•30,000 

Fifty  cento  per 
cuDicysra. 

For^  cento  per 
cubic  yard. 

*  More  or  lesa. 
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V  9. 

IMPEOVEMENT    OP    THE    NAVIGATION    OP    THE    "OUT,'^    NEAR    BATH, 

MAINE. 

The  following  appropriations  have  been  made  for  this  work,  viz : 

1.  By  act  of  Congress  approved  July  11, 1870 $10, 000  00 

2.  By  act  of  Congress  approved  March  3, 1871 6, 600  00 

Total •. 16,500  00 


The  following  improvements  are  those  which  required  the  most  atten- 
tion, and  those  to  which  it  has  been  deemed  advisable  to  apply  the 
appropriations  made  for  this  work : 

1.  The  removal  of  Boiler  Kock  to  a  depth  of  10  feet  at  mean  low 
water. 

2.  The  removal,  to  a  depth  of  9  feet  at  mean  low  water,  of  the'ledge 
extending  from  Boiler  Bock  northward  toward  the  shore. 

3.  The  removal  of  two  wrecks  of  vessels  lying  in  mid-channel,  above 
and  near  Upper  Hell  Gate,  (the  "  Gut.") 

4.  Placing  buoys  to  mark  the  new  channel  above  and  below  Upper 
Hell  Gate. 

5.  Dredging  a  channel  through  the  bar  above  Upper  Hell  Gate  to 
a  depth  of  10  feet  below  mean  low  water. 

6.  The  removal  of  a  sunken  rock  from  mid-channel  near  Tibbetts's 
Point. 

7.  Eemoving  a  projecting  portion  of  the  ledge  which  contracts  the 
channel  of  Upper  Hell  Gate  on  its  southern  side. 

Operations  were  commenced  in  the  "  Gut,''  on  Boiler  Rock,  on  the 
12th  of  September,  1870,  (under  the  appropriation  of  July  11,  1870,)  and 
continued  until  the  17tli  of  December,  during  which  period  the  follow- 
ing work  was  accomplished  toward  the  improvement  of  its  naviga- 
tion, viz: 

1.  On  Boiler  Rock. — This  rock  originally  had  but  3  feet  of  water  upon 
it  at  mean  low  water,  and  its  contour,  at  a  depth  of  ten  feet,  was  about 
26  feet  long  and  15  feet  wide.  It  has  been  blasted  off  to  a  depth  of  not 
less  than  10  feet  at  mean  low  water,  in  which  operations  108  tons  have 
been  raised  and  moved  away,  while  more  than  500  tons  have  been  blast- 
ed off  and  lodged  in  the  deep  water  by  which  it  is  surrounded.  B3'  the 
first  blast  of  300  pounds  Dualin  (No.  5)  one  large  piece,  weighing  more 
than  300  tons,  was  detached  and  removed  laterally  several  yards  from 
this  rock,  and  was  afterward  broken  up  in  deep  water,  where  it  now 
remains. 

2.  On  Boiler-Rock  Ledge, — This  ledge  is  the  continuation  of  Boiler 
Bock  toward  the  point  on  the  north  shore  above.  Its  contour  at  a 
depth  of  9  feet  below  mean  low  water  was  originallj'  about  80  feet  in 
length,  and  ranging  in  width  from  15  to  35  feet,  some  parts  of  it  having 
but  5  feet  of  water  upon  it  at  mean  low  water.  This  ledge  has  been 
blasted  off  to  a  depth  of  not  less  than  9  feet  at  mean  low  water ;  in 
which  operations  about  250  tons  were  raised  and  removed,  and  a  large 
quantity  (probably  about  100  tons)  was  scattered  into  deep  water. 

Boiler  Kock  and  Ledge  are  a  granitic  formation,  and  are  variable  in 
character,  containing  more  or  less  tine  feldspar,  quartz,  and  mica,  in 
separate  seams. 

The  dJfScultiea  in  operating  upon  them  'wex^  N^t'S  \3\\xs5Ql  Nsi^swaaft^ 
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from  their  position  immediately  below  the  "  G-ut,''  where  the  velocity  of 
the  current  is  4.6  miles  per  hoar  at  three-quarter  ebb ;  1.9  miles  per  hour 
at  three  quarter  flood ;  3.2  miles  per  hour  at  low  water ;  2.1  miles  per 
hour  at  high  water,  it  being  slack- water  at  half,  flood,  and  just 
before  one-quarter  ebb,  when  it  is  of  but  few  minutes'  duration.  Just 
after  the  one-quarter  ebb  the  current  is  3.6  miles  per  hour. 

3.  Two  wrecks  of  vessels  (of  about  100  and  200  tons  respectively) 
have  been  broken  up  and  removed  from  the  main  channel,  about  three- 
fourths  of  a  mile  above  Upper  Hell  Gate. 

4.  A  large  buoy  ha^  been  placed  on  a  ledge  uncovered  at  half  tide  on 
the  western  edge  of  the  channel,  about  one-fourth  of  a  mile  above 
Upper  Hell  Gate.  Two  buoys  have  also  been  placed  below  Upper  Hell 
Gate,  so  as  to  mark  out  the  northern  channel,  which  the  removal  of 
Boiler  Eock  and  Boiler-Eock  Ledge  has  made  available  for  navigation. 

By  the  above  operations  nearly  all  the  appropriation  of  July  11, 1870, 
became  exhausted. 

Under  the  new  appropriation  of  March  3,  1871,  operations  were 
resumed  at  the  "  Gut,"  and  continued  up  to  the  25th  of  May,  1871, 
during  which  period  the  following  work  was  accomplished,  viz : 

A  channel  was  dredged  through  the  bar  above  the  Upper  Hell  Gate  to 
a  width  of  100  feet  and  a  depth  of  10  feet  at  mean  low  water — ^requir- 
ing the  excavation  of  5,550  cubic  yards. 

Several  buoys  were  placed  to  mark  this  new  channel.  The  amount 
that  was  expended  on  all  the  above-named  improvements  during  the 
fiscal  year  ending  June  30. 1871,  was  $13,562  47 :  leaving  a  balance  on 
hand  July  1, 1871,  of  $2,937  53. 

This  amount,  it  is  believed,  is  suflScient  to  complete  the  work  which 
now  remains  to  be  done,  which  is  embraced  in  items  6  and  7  above. 

This  work  will  probably  be  completed  before  the  Ist  of  December, 
1871.  It  is  respectfully  recommended  that  no  further  appropriation  be 
asked  for. 


V  10. 

IMPROVEMENT  OF  KOYALS  RIVEIt,  MAINE. 

On  referring  to  the  report  made  on  the  14th  of  December,  1870,  upon 
an  examination  of  this  river,  it  will  be  seen  that  Its  na^igation  is  both 
difficult  and  dangerous  from  bars  and  rocks,  in  the  following  places,  viz : 

1.  Gravel  Point  Bar,  a  short  distance  below  the  wharves  of 
Yarmouth.  This  requires  an  excavation  of  about  25,000 
cubic  yards,  in  order  to  obtain  a  depth  of  5  feet  at  mean 
low   water  ;  the  estimated  cost  of  which,  at  50  cents  per 

cubic  yard,  is $12, 500  00 

2.  Ledges  at  Call'em  Point,  Big  Kocks,  and  Little  Eocks, 
requiring  an  excavation  of  about  1,300  cubic  yards,  the 
estimated  cost  of  which,  at  $15  per  cubic  yard,  is 19, 500  00 

Adding  for  contingencies,  say 3, 000  00 

Making  the  estimated  cost  of  the  contemplated  improve- 
ment      35, 000  00 

By  an  act  of  Congress,  approved  March  3, 1871,  there  was 
appropriated  therefor 10, 000  00 

Additional  amouul  xe^xra^i ^Lvk^<j<^  00 
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This  amount  can  be  profitably  expended  daring  the  next  fiscal  year. 

It  having  been  decided  that  the  whole  amoant  of  the  appropriation 
should  be  applied  to  dredging  a  channel  through  Gi*avel  Point  Bar^  pro- 
posals were  invited  for  this  work,  and  on  the  26th  day  of  May,  1871, 
a  contract  was  made  with  Mr.  W.  B.  Stockbridge,  of  Boston,  Massachu- 
setts, for  commencing  the  work  on  or  before  the  1st  of  July,  and  to  be 
completed  not  later  than  the  15th  of  November,  1871.  * 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 $181  77 

Amountonhand  available  July  1,  1871 9,818  23 


The  pax)ers  described  as  follows  are  hereto  appended,  ^iz  : 

1.  Abstract  of  proposals  for  same. 

2.  Abstract  of  contract  for  same. 


AUtraet  of  propoMla  made  for  ike  improvement  of  RoyaU  River ^  Maine. 


Ka  for  ref- 
erence. 

Nature  of 
work. 

Names  of  bidden. 

Quantity. 

Price. 

1 

Dredging. 

do 

do 

do 

....do  ..i.. 

m 

.  Not  to  ex- 

'  oeed  lUi.OOO  < 

cubic  yanU. 

4                                                                                                 k 

70  cents  per  cubic  yard. 
60'cents  per  cubic  yard. 
60  cents  per  cubic  yard. 
50  cents  per  cubic  yard. 
494  cents  per  cubic  yard. 

S 
3 

4 
5 

N.  E.  Mimson,  Boston,  Maasachuaetts 

Morria  &,  Cumingn,  New  Tork  City 

Aneustus  R.  Wright,  Geneva,  New  York. . 
W.  K.  Stockbridge,  Boston,  Mossachasetts. 

Abstract  qf  contracts  made  for  the  improvement  of  RoyaU  River j  Maine. 

No.  for  ref- 
erence. 

Nature  of 
work. 

Name  of  contractor- 
1 

Quantity. 

Price. 

1 

Dredging. 

W.  R.  Stockbridcre.  Boston.  Mass 

Not  to  exceed 
25,000  cubic 
yards. 

10  491  per  cubic  yard. 

• 

V  11. 

EXAMINATION  AND  SURVEY  OF  BOYAL'S  RITER,  MAINE. 

EoyaPs  Biver  empties  into  Casco  Bay  at  a  point  abont  ten  miles 
northeast  from  Portland,  Maine.  It  is  navigable  for  a  distance  of  two 
and  a  half  miles,  from  its  mouth  at  Parker's  Point  up  to  the  wharves  at 
Yarmouth.  It  has,  however,  several  ledges  and  sand-bars  in  its  chan- 
nel, which  render  its  navigation  both  difficult  and  dangerous,  and  which 
it  is  very  important  should  be  removed,  and  by  removing  which  the 
depth  of  its  channel  would  be  much  increased.  The  locality,  extent,  and 
character  of  these  several  obstructions  are  as  follows,  viz : 

1.  Near  Brown^%  wharfs  about  one  and  a  half  miles  below  Yarmouth, 
Between  this  place  and  Call  'em  Point,  one-quarter  of  a  mile  above,  there  are 
several  very  dangerous  ledges  in  the  river,  bare  at  low  water.  First,  in 
ascending,  are  "Little  Rocks,"  on  the  southern  edge  of  the  channel; 
next,  "Big  Rocks,"  on  the  northern  edge  of  it,  aiid  X\i^\iL  \Xi^\fc.^^^'^ 
CaJJ  'em  Fointy  on  the  southern  shore  of  the  tvveT. 
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The  ebb-tidal  current  from  above  Call  'em  Point  strikes  directly  upon 
the  ledge  at  that  point,  and  thence  is  deflected  upon  ^^Big  Bocks,"  lying 
nearly  in  the  middle  of  the  river,  and  thence  again  upon  '^  Little  Eocks," 
nearly  opposite  to  Brown's  wharf.  The  current  is  here  very  strong, 
and  the  difficulties  of  navigation  are  great,  which  makes  it  very  neces- 
sary that  these  ledges  should  be,  to  some  extent,  improved.  The  ledge 
at  Call  'em  Point  requires  about  300  cubic  yards  of  excavation,  and  a 
portion  of  '^  Big  Eocks"  about  400  cubic  yards,  to  obtain  5  feet  of  water 
thereon  at  mean  low  water;  and  at  "Little  Rocks"  about  600  cubic  yards, 
in  order  to  bring  the  ledge  down  even  with  the  river  bottom  at  this 
place :  in  all,  1,300  cubic  yards  of  rock  excavation. 

2.  Kelly^s  Rock,  next  above  Call  'em  Point,  lies  near  the  channel  on 
the  south  shore,  in  a  dangerous  position,  but  requires  only  a  buoy  or 
iron  spindle  to  mark  its  locality. 

3.  Wolfe's  Point  is  a  shoal  making  out  from  the  north  shore,  and  ex- 
tending nearly  across  the  river,  which  is  here  very  wide,  leaving  but  a 
very  narrow  and  crooked  channel  for  navigation  near  the  south  shore. 
It  would  not,  in  my  opinion,  be  advisable  to  attempt  to  improve  this 
place  permanently,  by  dredging  or  otherwise,  as  it  is  more  than  proba- 
ble that  the  shoal  would  soon  fill  and  form  again. 

4.  Oravel  Point — Vessels  can  ascend  the  river  with  7  feet  of  water  at 
average  low  water,  or  16  at  high  water,  up  to  East  Yarmouth  wharf, 
and  even  100  yards  above  it ;  but  here  the  river  begins  to  shoal,  and  so 
continues  up  to  Gravel  Point,  a  distance  of  one  hundred  yards,  with  bnt 
1  foot  of  water  at  mean  iow  water. 

This  is  the  most  serious  obstacle  to  the  navigation  of  this  river,  and 
should  be  improved  so  as  to  give  a  channel  100  fe^t  in  width,  with  5  feet 
of  water  at  mean  low  water,  to  do  which  would  require  about  25,000 
cubic  yards  of  dredging. 

With  these  improvements,  comparatively  safe  navigation  would  be 
obtained  up  to  the  wharves  at  Yarmouth,  with  5  feefr  of  water  at  mean 
low  water,  or  14  feet  at  high  water. 

The  estimated  cost  of  these  improvements  is  as  follows,  viz : 

1.  Excavation  of  the  ledges  at  Call  'em  Point, "  Big  Rocks,"  and 

"  Little  Rocks,"  1,300  cubic  yards,  at  $15  per  cubic  yard . . .  $19, 500 

2.  Dredging  the  shoal  near  Gravel  Point,  25,000  cubic  yards,  at 

50  cents  per  cubic  yard ? . .     12, 500 

Add  for  contingencies 3, 000 

Total 35, 000 


This  amount,  it  is  believed,  will  be  sufficient  for  the  entire  completiou 
of  the  improvements  contemplated,  as  well  as  for  their  permanent  com- 
pletiou, unless  it  may  perhaps  be  necessary  to  again  excavate  the  shoal 
at  travel  Point.  Of  this  amount,  $20, 000  could  be  profitably  expended 
upon  these  improvements  during  the  next  fiscal  year. 

The  following  additional  information  is  furnished,  in  compliance  with 
the  law  providing  for  the  survey  of  this  river. 

Yarmouth  is  in  the  collection  district  of  Portland  and  Falmouth,  and 
its  port  of  entry  is  at  Portland,  Maine. 

.  The  nearest  light-houses  are  those  in  Portland  Harbor  and  one  on 
Half-way  Rock,  all  distant  from  ten  to  twelve  miles. 

The  nearest  forts  are  those  in  Portland  Harbor. 

The  amount  of  levewi^  li^KVwiV^CV  ^\»^Q^^w<^^l\i<ek  \kearest  port  of  en- 
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try,  for  the  fiscal  year  ending  June  30,  1870,  as  furnished  by  the  col- 
lector of  customs  at  that  port,  was  as  follows  : 

Duties $807, 685  56 

Touuage  and  hospital 23, 661  02 

Total 831, 346  58 


Yarmouth  is  one  of  the  largest  ship  building  towns  in  the  State  of 
IVIaine,  and  a  very  considerable  amount  of  t()nnt\^e  hails  from  that  town, 
as  will  appear  by  the  accompanying  abstract.  A,  furnished  by  the 
collector  of  customs.  I  would  also  respectfully  refer  to  the  accompany- 
ing paper  marked  B,  a«  exhibiting  a  statement  of  facts  tending  to  show 
to  what  extent  the  commerce  of  the  country  will  be  promoted  by  the 
works  of  improvement  contemplated  for  this  river,  this  statement  hav- 
ing becMi  pi*ei)ared  and  furnished  by  some  of  the  leading  business  men 
of  the  place,  who  are  most  familiar  with  the  subject. 

In  consideration  of  all  the  facts  herein  presented,  and  of  the  great 
necessity  for  the  improvement  i)roposed,  I  would  respectfully  recom- 
mend that  attention  be  given  to  the  matter  at  as  early  a  day  as  practi- 
cable. 

A. 

Ahftfract  of  merchant  vessels  htiiling  from  Tarmoulhf  Maine,  taken  from  "List  of  Merchant 
I'tsmh  of  the  Vnitcil  States,  bdo'u(j'nig  to  the  Cnxioms  District  of  Portland  and  Falmouth/^ 
as  rctnruvd  to  the  Bureau  of  StatisticSj  at  Washington^  June  30,  1870. 


Niuo  ships. 


1.  VXi.  MS 

1,  u:».».  fi 

1,','U  11 
l.fli.  f»4 
1,  4.M.3U 
1.  111.  «.-) 
1,  17J.ii«> 
1,-»M.  II 


Throe  barks. 


£i;;ht  bri<{S. 


Teu  schooiierH. 


long. 


565.  77 
7GC.  10 


Tonit. 
376. 12 
3J».').  9i) 
4-7.  06 
4J1.  3d 
4i)  i.  IW) 
14:^.75 
4i!».  M 
44-2.  J»7 


Six  sloops. 


Total. 


Tons. 

43.  OG 

VJl.  11 

9.  .'iO 

46.71 

61.  (M) 

317.  61) 

1(6.  )U 

13.21 

152.06 


Tom. 
3-2.  M 

6l>.  17 

ft.  96 

30.76 

33.  09 


TifiUf. 


11,519.70 


1,  ftr^O.  cO 


3,  101.  .57 


1,159.68 


2tt3.34 


17,  trri.  15 


B. 

The  f»»llo\ving  is  a  summary  of  the  principiil  mauufactures  aiul  products  of  the  town 
of  Ynrtiioutli: 

4,0(M)  tons  of  ve.H.scl.s  hnilt  yearly,  some  of  which  aro  ships  of  1,800  tons  each  ;  one 
of  tills  «i/.«^  now  being  built. 

fill  boats  being  built  per  y»'ar. 

:;.nno  tons  of  clay  .sliippe<l  [ler  y»'ar. 

•;>.<UK».iMM)  briek."*  shipiMMl  per  yesir. 

*2.0(Ni  t'MJs  granite  Hhi]>p<Ml  per  year. 

♦i.lM'O  buslifU  potatoeM  shipped  x>er  year. 

;)(i(i,iMM)  cans  corn  shippnl  per  year. 

;;n(i  Itarnis  elanis  shipjxMl  per  yc'iir. 

l.Oiio.cMMl  fc«*t  southern  pine  rccciviMJ  per  year. 

*2'A^  tons  iron  and  spikes  received  i>er  year. 

2,000  ton.s  coal  received  per  year. 

;;<)0,(M)<;  bushels  grain  received  per  year. 

r»no  tons  ])l;ister  received  peT  year. 

*^,4'M)  titns  paper-stock  received,  and  the.  ])rodnct  in  paper  sent  to  other  markets. 

l.'J^m  ])ale.s  eoltou  tousiuiied  in  the  manufacture  of  bii«^H,yAt\x,  &.<i*^^v^^VVv^^"^'^'^'^'^'s^ 
to  othej-  iji.trkvts. 

5 A  E 
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Tlie  amount  of  commerce  at  Yarmouth  for  the  year  ending  June  90, 1870,  ^as  as 

follows :  ^^^     ^  ,     , 

Est  imated  vame. 

Clav  exiiortod $45,000  (K) 

Brieks  I'XimittMl 3(»,n<10  <X) 

(TPanitf*  «i»xiM)i-ti'cl 20,000  00 

Putat(M:8  exiwrted 3,fi00  IN) 

Cauiu'il  I'orii  exported 75,000  <H) 

Cluins  t'xportrd 2,400  00 

Soiitheni  pine  received 35,000  0<) 

Iron  and  spikes  ifCfived 25,000  00 

Colli  receivt'd *. 20,000  0«j 

(irain  noiMvod 300,0ml  00 

riiwter  roc«'iv(Ml ^. 2,500  00 

rapi'i'-M<>ck  ivcoived 192,000  {*) 

Cotton  mrived 120.000  00 

Paper  nitinui'actnnMl  and  immiI  away 270,000  iiO 

(N»tton  inannfactun'd  and  Hcnt  away 192,000  (*0 

MolaH«4'8  and  sugar  couHunuMl 1>^,  000  Oi) 

Value  of  vessels  built,  (1H70) Ib0,000  00 

Value  of  boats  built,(Irf70) 3,000  »H) 

Total 1,523,500  00 


It  is  estimated  tliat,  by  having  the  obstructions  to  navigation  in  the  river  removefl, 
it  will  iueri'ase  shi])-bnilding  VH)  per  eent. ;  it  will  dei'rease  riskaud  insurancu.greatly 
])robably  slO.CMM);  it  will  ineieast^  tlie  commerce  of  the  place  Tit  will  be  safe  to  ftay)uO 
l>er  cent,  in  the  c<uir8e  of  at'ewyears;  it  will  decrease  the  freight  on  all  cargoes,  as 
vessids  now  charge  fn.>ui  25  to  30  ceuts  i)er  ton  more,  on  account  of  theae  obstructions. 


V12. 


nrPR0VE3IENT  OF  PORTLAND  HARBOR,  MAINE. 

The  contemplated  works  for  the  improvement  of  this  harbor  consist 
in  the  conipletion  of  the  breakwater  to  an  additional  extent  of  about 
190  fet»t.,  and  the  excavation  of  the  channel  throngh  the  Middle  Ground 
l>ar  to  a  depth  of  20  feet  below  mean  low  water,  and  to  an  average 
width  of  about  500  feet. 

Up  to  June  ;50,  ItSTO,  00,315  cubic  yards  liad  been  excavated  at  the 
Middle  Ground  Bar  by  Messrs.  Morris  &  Cummings,  of  New  York  City, 
under  contract  of  May  1*1,  1800,  whereby  a  channel  was  opened  for 
about  L'JOO  feet  in  lengtli,  averagin^i;  about  250  feet  in  width,  with  a 
dei»th  of  not  less  than  1*0  feet  Jit  mean  low  water.  Under  the  additional 
appropriation  of  l3flO,000  made  by  act  of  Congress,  of  July  11,  1870,  this 
work  was  continued  under  the  same  contract,  until  the  3d  of  Septeuiber, 
1870,  when  the  channel  was  completed  to  an  average  width  of  300  feet, 
requiring  the  excavation  of  118,415  cubic  yards,  whereby  this  appro- 
priation was  nearly  exhausted. 

Amount  available  for  this  work,  July  1,  1870 $7, 646  37 

Amount  appropriated  l)y  act  of  Congress  July  11,  1870 10, 000  00 

Amount  api)ropriated  by  act  of  Congress  March  3,  1871 ...     40, 000  00 

Total 57,646  37 

Amount  expended  during  the  fiscal  vear  ending  June  30, 

I«71 : 17, 907  29 

Amount  avaWaUe  3\3i\>j  l^^'kV 30.649  03 
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Under  instructions  from  the  Department,  proposals  were  invited  lor 
dredging  the  channel  through  the  Middle  Ground  Bar  to  the  increased 
width  contemplated;  and  on  the  24th  of  May,  1871,  a  contract  was 
made  for  the  work  with  Mr.  George  C.  Fobes,  of  Portland,  Maine,  (the 
lowest  responsible  bidder,)  the  work  to  be  commenced  on  or  before  the 
first  of  Julj',  1871,  and  to  be  completed  on  or  before  the  30th  of  June, 
1872,  for  the  price  of  45  cents  per  cnbic  yard. 

For  comiileting  the  contemi)lated  imi)rovements  of  this  harbor,  the 
following  e;stimates  are  submitted,  viz : 

1.  For  the  completion  of  the  breakwater,  as  proposed  and 
heretofore  estimated  for $40, 000  00 

2.  Increasing  the  width  of  the  new  channel  through  the 
Middle  Ground  Bar,  to  an  average  width  of  500  feet,  (tak- 
ing the  cost  of  the  work  already  done  as  a  basis) 40, 000  00 

Add  for  contingencies,  say 4, 049  08 

Total 84, 649  08 

Amount  available  July  1, 1871,  as  above : .    39, 649  08 

Additional  amount  required  for  the  completion  of  the  im- 
provements contemplated 45, 000  00 

Accompanying  this  is  a  map  of  a  recent  survey  of  the  Middle  Ground 
Bar,  showing  the  new  channel  as  dredged  to  date. 
The  papers  described  as  follows  are  hereto  appended,  viz : 

1.  Abstract  of  proposals  for  same. 

2.  Abstract  of  contract  for  same. 


Ahsiract  of  proposals  received  for  the  improvement  of  Portland  Harbor y  Maine. 


I? 


1. 


Kature  of  work. 


I>Trdff{n.!rcliannol  thrnngh 
MidiUi;  (injiiud  Bur. 
.du 


3. 


Xame  of  bidder. 


Quantity. 


A.  Boiichko,  ISn^ton,  Mass.. 
N.  C.  Muuson,  Boston,  Mass. 


40,000  cnbio  yards, 

more  or  loss. 
do 


Price. 


..#... do 


Morris   &.    Cumin<;s,    New 
York  City. 


W.  R.  Stockbridge,  Boston, 
Muss. 


George  C.  Fobes,  Portland,    .  .do 

Me. 


do 


t 


GO  cents  percubio 
>»rd. 

GO  cents  i>er  cubic 
yar»l ;  5  cents 
additional  lor 
each  mile  hanled 
in  excess  of  ill  i-eo 
miles. 

50  cents  per  cnbic 
yanl ;  1  e*nt  ad- 
ditional for  each 
niilo  hauled  iu. 
excess  of  thn-e 
n)il(>n. 

i9k  cents  per  cubic 
yard ;  !*  cents  ad- 
(litioual  for  each 
mile  hauled  in 
excess  of  three 
miles. 

45  cents  i)er  cubic 
3'ai'd. 
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Jhairaci  of  contracts  tnade  for  the  improcement  of  Portland  Harbor^  ^faime. 


Nature  of  work. 


Name  of  contractor. 


1.      Dn'fVjhisrchjmnelthrongb  .  George  C.  Fobes,  Portland, 
I       Mi(I(nt>(inninaBar.        j      Mo. 


Quantity. 


Price. 


80,000  culncyAnlflf     45  cents  ^t  cnbif 
more  or  li-s*.       I      yard. 


V  13. 

nrPROVE:MENT  of  SACO  river,  MAINE. 

The  pro^in'^ss  made  in  the  improvement  of  this  river  up  to  the  30th  of 
June,  ISTO,  consisted  in  the  removal  of  all  the  sunken  rocks  from  its 
channel  near  Little  Islands,  (which  were  the  most  dnn^erous  obstructions 
t-o  Its  navigation,)  and  in  building  a  stone  breakwater  at  the  month  of 
the  riv(»r.  This  breakwater  had  then  been  carried,  in  partial  comple- 
tion, for  a  distance  of  4,200  feet  outward  from  its  shore  end  to  an  a^'era^ 
height  of  about  8.J  feet  above  mean  low  water,  with  an  average  thick- 
ness of  about  10  teet. 

Amount  available  for  this  work  July  1, 1870 $736  SO 

Amount  appropriated  therefi»r  by  act  of  Congi*ess  July  11, 

1870 10, 000  00 

Amount  ap[)ropriated  therefor  by  act  of  Congress  March  3, 

1871 15, 000  00 

Total 25,  730  80 


It  having  been  decided  that  the  anu)unt  appropriated  July  11,  1870, 
should  be  applied  to  increasing  the  height  and  thickness  of  the  break- 
water as  then  constructed,  as  nuu*h  as  the  aypropriation  would  admit  of, 
]>roposals  were  invited  for  the  work,  and  contracts  were  made  with  Mr. 
Iliram  Hamilton,  of  Cape  Elizabeth,  ^Faine,  and  Mr.  Ira  Andrews,  of 
liiddcford,  Elaine,  for  furnishing  and  depositing  the  rough  stone  ui>on 
tin*  breakwater.  On  the  1st  of  October,  1870,  4,05:3  tons  of  stone  had 
been  furnished  in  completion  of  those  contracts,  whereby  the  appro- 
priation was  nearly  exhausted. 

The  additional  sum  of  815,000,  ai)propriated  March  3,  1871,  for  this 
work,  it  was  decided  should  be  ai)plied,  so  far  as  might  be  nt'cessjiry,  to 
the  completion  of  the  breakwater  to  the  requisite  height  and  thickness 
to  its  outer  end  to  the  extent  already  built.  Proposals  were  invited  for 
this  work,  and  a  contract  was  made  on  the  Otli  of  May,  1871,  with  ^lessrs. 
Gooch  &  Haines,  of  hiddeford,  ]Maine,  for  furnishing  and  depositing  the 
stone  re<nured  lor  this  work,  at  8 1  10  per  ton,  the  contract  to  be  completed 
on  or  befi>re  the  lilst  of  August,  1871.  On  the  30tli  of  June,  3,204^J-;; 
tons  of  stone  had  been  furnished  under  this  contract,  having  about 
4,000  tons  yet  to  be  delivered  in  order  to  complete  the  existing  work  to 
the  extent  at  i)resent  contemplated. 

Amount  of  funds  available  for  this  work  during  the  liscal 

year  (^ndinj^^une  30,  1871,  as  above 825,  730  80 

Amount  expeudcil  during  the  year 13,  825  8S 

Amount  avaiVA\)\e  3w\>,'  \  V^IV  . : 11,  oio  l»i» 
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Tlie  estimated  amonnt  required  for  completiDg  the  improvement  of 
tbis  river  is  as  follows,  viz : 

1.  For  halance  that  will  be  due  Messrs.  Gooch  &  Haines  on 
completion  of  their  contract,  say $5, 100  00 

2.  Dred^fiug  channel  through  the  bar  below  Factory  Island 
wharves,  say  5,(0 J  cubic  yards,  at  50  cents 2, 500  00 

3.  Erecting  an  iron  beacon  on  the  ledge  below  Cow  Island.       1, 400  00 

4.  For  completing  the  piers  contemplated  for  this  river 16, 000  00 

Add  for  contingencies,  say 2, 910  92 

Total 27,910  92 

Additional  amount  required  for  completing  the  proposed 
improvements  of  the  river : $16, 000  00 

This  amount  could  be  profitably  expended  upon  the  work  during  the 
next  fiscal  year. 

Accompanying  this  is  a  map  of  the  mouth  of  Saco  River,  showing  the 
position  of  tlie  breakwater  and  the  i)resent  imin'oved  condition  of  the 
channel,  as  surveyed  in  June,  1871. 

The  pai>ers  described  as  follows  are  hereto  appended,  viz : 

1.  Abstract  of  i)i*o|)Osals  for  1870. 

2.  Abstract  of  proposals  for  1871. 

3.  Abstract  of  contracts  for  1871. 


Ahntract  ofproposalm  received  for  the  improrement^of  Saco  JUver,  Maine, 


M  S     Nature  of  work. 


?5 


Xaiuc  of  bidder. 


QiiHTitity,     largo  I  Prico  per  ton 
and hiii'mJI gt4>ue,         of    *«> , 2 4 U 


more  or  Ichs. 


Fwrninhinp  roujrh 
8t<in»*  fur  bn-ak- 

FuruiHhini;  ronifh 
Htoiic  for  break- 
water. 


Alftvd  G«>odwln  mid  Charlon  TI.  Gooilwfn, 
mid  Cliarles  II.  Braj^dou,  Biddeford, 
Maine. 


JONtf. 


^uter. 


l>oimdci. 


'Jl  4.000  larjio 
'  ^    !2,(M)0  HUiall 

Ira  A ndrews,  Biddeford.  Maine |    .JJJJJJ  Jj,j2l 

""iStrUvaS:     Hiram  Hamilton,  Capo  Elizabeth.  Maine.  {    ^;!Jj;  ^3 


#1  r>7 

1  30 

1  :<\ 

1  iti 

1  40 

1  'JU 
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Abstract  of  proponaXn  received  for  the  improvement  of  8aco  Birer,  Maine, 


o 
u 

a 
a 

O 


3 
4 

5 
6 

7 


Nature  of  work. 


Fumlsliinff 
Hfoiio  for 

WHt^T. 

FurniHhin': 

Btoiif^  for 

wat«T. 
Fnniij«lifhjr 

8t4>iio  fur 

wiitor. 
Furiiitthii)^ 

Htone  fr>r 

WfttiT. 

FuniiHliJiif; 

Htuiii*  for 

wat«T. 
FiimiHliin); 

Htor.o  for 

water. 
FiiriiiHhinK 

Htoiio  for 

water. 


ron^h 
bn?ak- 

rouch 
break- 

ronch 
hruak- 

ronph 
break- 

roaph 
bresik- 

ron'rh 
br«;ak- 

rouch 
break- 


Kame  of  bidder. 


Quantity,  laryce  and  mnall 
atone,  more  or  leas. 


Price  per  ton 
of  2,2  40 
poandJB. 


W.  G.  (rooch  and  C.  Ilainca,  1 
Biddeford,  Maine. 

Samnel  B.  Gilpatrick,  Biddc*  . 
ford,  Maine. 

Chna.  TI.  Braj^don,  Biddeford, 
Maine. 

Ilirnm  Hamilton.  Cape  Eliza-  X  \ 
beth.  Maine.  5 ' 

Isaac  Hamilton,  Cumberland,  l\ 
Maine.  > 

Hutfh     Bowen,      Portland,  ) 
Maine.  > ; 

laaac   Andrews,    Biddeford,  X  i 
Maine.  3 


4,000  iim8,more  or  le«s,liirgo; 
1,000  tona,  amalL 

4,000  tona,  large ;  1,000  tons, 
small. 

4,000  tons,  large ;  1,000  tona, 
small. 

4.000  tons,  1ar(re 

1,000  tona,  small 

4,000  tons,  larjio 

l,0(H)ton8,  small 

4,000  tona,  larcn 

1,000  tons,  small 

4,000  tons,  brjre 

1,000  tons,  small 


81  10 
1  16 

1  le 


1  34 
1  15 

1  40 
1  13 

1  49 
1  Ig 

1  .V> 

1  ao 


Abfitract  of  contracts  made  for  the  improvement  ofSaoo  River,  Maine, 


^t 


Nature  of  work. 


1 
3 
3 


rnmlHhlne  rough 

Htono  for  break- 

wator. 
FuniiHhin)?  rough 

atone  for  break- 

water. 
Furninhiug  roujih 

stone  for  break- 

wnt<*r. 


Name  of  contractor. 


Hiram  Hamilton,  Cape  Elizabeth,  Me. 
Ira  Andrews,  Biddeford,  Mo *... 


W.  G.  Gooch  and  Charles  Haines,  Bidde-  ( 
ford.  Me.  { 


Quantity,     largo    Price  per  ton 


and  Hmnll  atime. 
more  or  less. 


of      2.240 
pounds. 


7>>n#. 
4,000  large 

2.000  small 

4.000  large ^ 

1,000  smaU 5 


n  40 
1  16 


1  10 
1  10 


Y  U. 

rVIPROVEMENT  OF  KENNEBUNK  RIVER,  MAINE. 

The  improvements  of  this  river  consist  in — 

1.  Tlie  (jonstmction  of  two  stone  piers,  in  extension  of  those  hereto- 
fony  built  at  the  mouth  of  the  river,  on  each  side,  anil  in  the  place  of  the 
wooden  catch-sands,  which  have  been  entirely  washed  away  by  violent 
storms. 

2.  The  repairs  of  the  Government  wharf  above  the  mouth  of  the 
river;  and 

3.  The  repairs  of  the  old  piers. 

The  appropriations  made  for  this  work  are  as  follows,  viz : 

By  act  of  Confess  of  July  11,  1870 §5,000  00 

By  act  of  Congress  of  March  3, 1871 5, 000  00 

Total ' vvs.auo  oo 
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Unilor  the  appropriation  of  July  11, 1870,  proposals  were  invited  for 
building  the  stone  pier  on  the  eastern  side  of  the  river,  and  a  contract  whs 
made  with  Messrs.  Albert  Blaisdell  and  Joseph  S.  Baik\v  of  Portland, 
IVIaine,  the  lowest  responsible  bidders  for  the  same,  at  821 35  per  linextl  foot. 
On  the  12th  of  December,  1870,  they  had  finished  108  lineal  feet  in  com- 
pletion of  their  contract.  Repairs  were  made  on  tlie  eastern  stone  pier, 
as  well  as  on  the  Government  wharf  above  it ;  and  the  appropriation 
was  nearly  exhausted  before  the  close  of  the  season. 

Under  the  appropriation  of  March  3,  1871,  proposals  were  invited  for 
building  the  stone  pier  on  the  western  side  of  the  river,  and  a  contract 
was  made  with  Mr.  Charles  II.  Bragdon,  of  Biddeford,  Maine,  for  build- 
ing the  same,  at  $18  62  per  lineal  foot.  On  the  30th  of  June  the  con- 
tractor had  delivered  several  cargoes  of  stone  and  had  made  some 
progress  otherwise.on  the  work.  On  the  15th  of  \August  this  conti'act 
was  completed. 

Amount  appropriated  for  this  work,  as  above $10, 000  00 

Amount  exi)ended  during  the  fiscal  year  ending  June  30, 1871      4, 991  16 

Amount  available  July  1, 1871 5, 008  84 

This  amount  is  believed  to  be  sufficient  for  completing  the  contem- 
plated improvements  of  this  river. 
The  papers  described  as  follows  are  hereto  appended,  viz : 

1.  Abstract  of  proposals  received  for  building  eastern  pier. 

2.  Abstract  of  proposals  received  for  building  western  pier. 

3.  Abstract  of  contracts  made  for  building  eastern  and  western  piera. 


Abstract  of  proposals  received  for  the  improvement  of  Kennebunk  Rivera  Maine, 


1 
3 
3 
4 

5 
6 

7 


Xatnreofwork. 


Name  of  bidder. 


Bnildinf^an 

of  rastlTU 

Building  an 

(»f  t*aHtoru 
Building;  an 

of  <>»i4t«ni 
Btiihlhi};  an 

of  euHleni 
Baildin;;  an 

of  eaMt'^ni 
Building;  an 

of  «*aHtem 
Building  an 
•   of  fawteru 


extension 

pier. 

extension 

pier. 

extension 

pier. 

extension 

pier. 

extension 

l»ier. 

extension 

pier. 

extension 

pier. 


Emah  Buck,  Saco,  Me. 


Gconre  B.  Carl!  and  Bobert  W.  Gray, 

Keunebuiik))ort,  Me. 
Albert  Blaindell  and  Joseph  S.  Bailey, 

Portland,  Me. 
Chas.  II.  Brandon  and  Alfred  Goodwin, 

Biddefonl,  Me. 
Edward  Warren,  Kennebnnkport,  Me. . . 

Ilnsh  Bowen  and  David  II.  Ilill,  Port- 
laud.  Me. 
Fitx  H.  Jordon,  Portland,  Mo 


Quantity,  more 
or  less. 


Linear  feet 
150 

150 

150 

150 

150 

150 

150 


Price  per  mn> 
niiig  loot. 


121  00 

23  00 
21  35 

24  62 

26  00 

27  00 
2d  00 
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Ahtttract  of  proposals  receiral  for  the  improrement  of  Kennebunk  Eirer,  Mainf, 


^5| 


1 

3 
3 


Nature  of  work. 


Name  of  bidder. 


Qnantity,  more 
orkM. 


Price  per rnn- 
UlDg  fuoL 


B>iil<llii:r  nn  extension 

«»f  wi'htern  ]>i«T. 
]lin1iliii>4  an  exteiiftion 

of  western  pi  or. 
Duilitinu  an  extt^nMon 

nf  wentern  jiier. 
r>inl(lin::  an  extcnHion 

t»r  weHtern  pier. 


John  T).  Bailey.  Portland,  ^le 

Ira  Andrews,  IJiddefonl,  Mc 

Fmuk  U.  Blnisdell.  Uaverbill,  Mom. 
Charles  IT.  IJnigdon,  I>iddeford,  ^lo  ... 


Linear  /cct. 
150 

150 

150 

150 


131  00 
90  00 
19  50 
l?6i 


Ahstract  of  cou  tracts  made  for  the  improvement  of  Kennvhunk  River,  Alaine. 


tc 

III 


Nature  of  work. 


Name  of  contractor. 


Qoantity. 


1  Building  an  exteUHion 

of  eiiHtcrn  ]»i«'r. 

2  I  DuiMiiii:  un  extension 
;      of  WfMtern  |»ier. 


Alliert  lUaisdell  &  Joneph  S.  Bailey,  of 

P«»rtljmil.  Maim*. 
Charles  II.  Ihiiplou,  Biddeford,  Maine..' 


150  linear  feet, 
more  or  leMi. 


■-\ 


Price  per 

running 

fooL 


$-21  35 
le6S 


yi5. 

mPROVE^IENT    OF    COCnECO    RIVER,  A\^T^IN  THE  TOWN    OF    DOVER, 

NEW  HA3IPSUIREo 

Coclioco  Iiivor  is  navi^iCJ^ble  by  vessels  drawing  6  feet  of  water  at 
iii(»an  low  water,  or  l.'i.J  I'eet  at  ordinary  hififh  water,  uj)  to  the  Ix)wer 
Narrows,  wliieli  point  is  about  one  and  one-eighth  mile  below  the  dam 
at  Dover,  or  three-fourths  of  a  mile  below  the  head  of  navigration.  But 
from  the  Lower  Narrows  up  to  Dover  the  navigation  is  obstructed  iu 
seveial  places,  as  follows,  viz: 

1.  Lower  yarrows. — Hen^  it  is  contracted  to  100  feet  in  width,  being 
about  one-half  of  its  general  width ;  and,  for  ^m  extent  of  about  160  feet, 
it  is  obstructed  by  boulders  and  ledge-rock,  upon  which  there  are  but  2 
feet  of  water  at  mean  low  water.  Two  feet  more  depth  is  requii\Hl  at 
this  place,  to  enable  vessels  drawing  lOJ  feet  to  pass  it  at  mean  high 
water. 

2.  Tn'cl:ey-8  ShoaL — At  this  i>lace  the  river  shoals  to  a  depth  of  about 
2  f^vt,  at  mean  low  water,  for  an  extent  of  about  200  feet — the  bed  being 
comi)ose(l  of  boulders  aiul  gravel.  Two  feet  more  depth  is  requiiW 
here  also. 

3.  Clement's  Point,  about  one-half  mile  above  Lower  Narrows.  Here 
the  river  narrows  to  a  width  of  125  feet,  and  its  bed  is  covered  with 
boulders  and  gravel,  for  an  extent  of  about  210  feet,  with  but  Ih  feet  of 
water  n]>on  it  at  mean  low  water.  A  depth  of  1  feet  at  me^n  low  watt^r 
is  retpiin^i  at  this  place  also.  Immediately  below  this  point  is  a  rock, 
known  as  ^Yatson's  liock,  which  is  bare  at  low  water,  and  should  be 
rem  o  veil. 

4.  The  Upper  Narroics,  ^euerally  known  as  the  "Gulf."  This  place 
i«  about  tliree-tVmrt\\iR»  ot  vwwW  vxX^^nn^  W\^  Y.^\;^\^;!crt<cs^^^;3iud  three- 
oighths  of  a  mile  \)ViVovf  VW  Oivxm.   T\i^  \ys^y  \^\\.^x^.  ^vi>x\x^^.vt\.^^^\v2jt^^ 
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short  distance,  to  a  width  of  but  60  feet  between  its  rocky  banks;  and 
its  channel  is  obstructed  by  ledges  and  boulders  for  a  distance  of  about 
300  feet,  the  shoalest  part  of  which  has  but  1  foot  of  water  upon  it  at 
mean  low  water.  This  shoal  shouhl  be  excavated  to  an  average  depth 
of  2  feet,  so  as  to  give  a  channel  00  feet  in  width,  with  4  feet  of  water 
upon  it  at  mean  low  water.  Iminediately  above  this  point  there  is  a 
shoal  about  100  feet  in  length,  with  but  6  inches  of  water  upon  it  at 
ordinary  low  water.  This  shoal  is  composed  of  coarse  gravel,  and  shouhl 
be  deepened  about  3J  feet,  to  obtain  the  desired  depth  of  4  feet  at  mean 
low  water,  or  lOJ  at  mean  high  water — the  average  rise  and  fall  of  the 
tide  being  here  0.J  feet. 

The  removal  of  the  ledge  at  the  '^  Gulf,''  which  now  acts  as  a  dam  in 
causing  the  shoal  above  it,  may  in  some  measure  be  attended  with  the 
scouring  away  of  this  shoal. 

There  is  also,  above  the  "Gulf,"  and  opposite  the  steam-mill,  another 
ledge  of  about  30  feet  in  extent,  which  should  be  reduced  3  feet  for  a 
widtli  of  GO  feet. 

The  following  is  an  estimate  of  the  imi>rovements  above  proposed, 
viz: 

1. 'Lower  Narrows,  excavating  and  removing  ledge  and 
boulders $7, 000  00 

2.  Trickey's  Shoal,  excavating  1,500  cubic  yards,  boulders, 

gravel,  &c.,  at  $i 1, 500  00 

3.  Clement's  Point,  excavating  1,500  cubic  vards,  boulders, 

gravel,  &c.,  at  *1 1,500  00 

4.  Upper  Narrows,  or  Gulf,  excavating  1,500  cubic  yards, 
ledge  and  boulders  at  Gulf,  and  above,  at  $20  per  cubic 

yard 30, 000  00 

Excavating  1,000  cubic  yards  gravel,  (above  Gulf,)  at  50 

cents  per  cubic  yard 500  00 

Add  for  contingencies,  say 4, 500  00 

Total 45, 000  00 

Amount  appropriated  therefor,  March  3, 1871 10, 000  00 

Additional  amount  required  to  complete  the  work 35, 000  00 

•  ^- 

This  amount  could  be  profitably  expended  upon  the  work  during  the 
next  fiscal  vear. 

Under  the  appropriation  of  ]\larch  3,  1871,  proposals  were  invited  for 
opening  a  channel  tbnmgh  the  Lower  ^Narrows  to  a  width  of  75  feet,  and 
to  a  de[)th  of  4  feet  at  mean  low  water.  Messrs.  Morris  &  Cumings,  of 
Kew  York  City,  were  the  lowest  bid<lers  for  doing  tills  work,  for  $7,000 
by  the  jol),  and  a  contract*  was  made  with  them  for  completing  the 
same  on  or  before  the  31st  of  October,  1871. 

In  the  latter  part  of  June  the  contractors  had  commenced  operations. 

Amount  appropriated  for  this  work  by  act  of  March  3, 

1871 810, 000  00 

Exj)end<^  up  to  the  30th  of  June,  1871 125  07 

Amount  available  July  1,  1871 0, 874  33 


Thin  coutiact  wan  Dearly  completed  ouV\i«\^\^lol";^v^^^^^^'^^^^^^' 
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Appended  hereto  are  the  following  papers,  viz : 

1.  Abstract  of  proposals  received. 

2.  Abstract  of  contracts  made. 


Ahatract  of  proposals  received  for  the  improrement  of  Cocheco  BiceTf  within  the  town  of 

DoveTf  Xcu)  Hampshire. 


1 

s 

3 

4 


Katare  of  work. 

Excavating;  lo(l;;;e . 

do , 

do 


..do 


Xame  of  bidder. 


GtK^rpf*  W.  Townsend,  Boe- 

toii,  Mam. 
William  U.  Lloyd,  Boston, 

ManA. 
Kruben  Wiley,  Soabrook,  N. 

H. 

M^orris  &    Comings,    New 
York  City. 


Quantity. 


Channel  40  ft  wide . 
Every  additional  ft. 

in  width. 
Channel  60  ft.  wide. 
Channel  75  ft.  wide. 


Price, 


|45  00  i»er  cubic  yard, 
mcaaiiretl  in  m-owa. 
ItiO  00  |>er  cubic  yard. 

98.000  00. 

#200  00. 
$5.  50)  00. 
$7, 000  00. 


Abstract  of  contracts  made  for  the  improrement  of  Cocheco  RiteTy  within  the  town  of  Dover, 

New  Hatnpshii'S, 


si 

0  0) 


Nature  of  work. 


Name  of  contractor. 


Quantity. 


Price. 


Excavating  lodge  . . ,  Morris    &    Cnmings,   New     Channel  75  feet  wide,  4  feet  dtM}p  at  _    |7, 000 

York  City.  |     mean  low  water. 


Y  16. 

EXAlVriNATION    AND     SURVEY    OF    COOHECO    RIVEE,    AT    DOVER,    NEW 

HA3IPS^I1^E. 

Cocbeeo  River  is  a  tributary  to  the  Piacataqna  River,  which  it  joins 
about  four  miles  below  Dover,  New  Hampshire,  the  distauc^  fix>m  its 
junction,  down  the  Piscataqua,  to  Portsmouth,  New  Hampshire,  being 
about  ten  miles.  Vessels  can  navip^ate  these  rivers  without  obstructiou, 
with  6  feet  of  water  at  mean  low  water,  (or  about  13J  feet  at  mean  high 
water,)  up  to  the  Lower  Narrows,  so  called,  which  arc  alxmt  one  and 
one-eighth  miles  below  the  dam  at  Dover,  or  three-fourths  of  a  mile 
below  the  head  of  jjavigation;  but  from  the  Lower  Narrows  up  to  Dover 
the  navigation  is  obstructed  in  several  places,  the  locality,  cliaracter, 
and  extent  of  which  are  as  follows,  viz: 

1.  Loicer  JWirroics, — At  this  place  the  river  is  contracted  to  100  feet 
in  widtli,  being  about  one-half  of  its  general  width;  and  for  an  extent 
of  180  feet  these  narrows  are  obstructed  by  a  ledge  across  its  bed,  n]>on 
which  there  are  but  2  feet  of  water  at  mean  low  water.  About  thirty 
years  ago  this  ledge  was  somewhat  im])roved,  under  a  small  appropria- 
tion made  therefor  by  Congress,  but  not  to  an  extent  sufticient  to  meet 
the  requirements  of  commerce.  It  should  be  still  further  exc^ivated  to 
a  width  of  75  feet  and  for  a  depth  of  2  leet,  so  as  to  give  a  depth  of  4 
foot  at  mean  low  water,  ?i\\(V  cwaXAv^  x^^^^^^\^^\\\^VQ  ta/^t  to  pass  safely 
over  it  without  danger  ol  tvxXSVAw^. 
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From  the  Lower  ^'arrows  up  to  Trickey's  Shoals  (one-third  of  a  mile 
above)  there  are  six  feet  of  water  at  mean  low  water,  without  any 
obstructions. 

2.  Triekey'8  Shoals. — At  this  place  the  river  shoals  to  a  depth  of  but 
2  feet  at  mean  low  water,  and  for  an  extent  of  260  feet,  the  river  being 
here  145  feet  wide.  The  bed  of  the  river  is  composed  of  loose  rocks  and 
gravel,  which  should  be  excavated  so  as  to  have  a  channel  75  feet  wide 
and  4  feet  deep  at  mean  low  water. 

3.  ClenienVs  Pointy  about  one-half  a  mile  above  the  Lower  Narrows. 
Here  the  river  narrows  to  a  width  of  125  feet,  and  its  bottom  is  covered 
with  loose  rocks  and  gravel  for  an  extent  of  210  feet,  with  but  li  feet 
of  water  upon  it  at  mean  low  water.  This  also  should  be  excavated,  so 
as  to  give  a  channel  75  feet  in  width,  with  4  feet  of  water  in  it  at  mean 
low  water.  Immediately  below  this  point,  and  near  the  right  or  south 
shore,  there  is  a  rock  (in  pieces)  which  is  bare  at  xety  low  water,  and 
known  as  Watson's  Bock.    It  is  very  dangerous,  and  should  be  removed. 

4.  The  Upper  Narrows^  generally  known  as  the  Qulf, — ^This  place  is 
about  three-fourths  of  a  mile  above  the  Lower  Narrows,  and  three- 
eighths  of  a  mile  belo^v  the  dam.  The  river  is  here  contracted,  for  a  short 
distance,  to  a  width  of  but  60  feet,  between  rocky  banks,  and  flows  over 
a  ledge  for  an  extent  of  about  300  feet,  the  shoalest  part  of  which  has 
but  one-half  a  f^^t  of  water  upon  it  at  ordinary  low  water.  This  ledge 
should  be  excavated  to  an  average  depth  of  2  feet,  so  as  to  give  a  ahau- 
nel  60  feet  in  width,  with  4  feet  of  water  in  it  at  mean  low  water. 

Immediately  above  this  point  there  is  a  shoal  about  100  feet  in  length, 
with  but  6  inches  of  water  upon  it  at  ordinary  low  water.  This  shoal  is 
composed  of  coarse  gravel,  and  should  be  deepened  about  3i  feet,  to 
obtain  the  desired  depth  of  4  feet  at  mean  low  water,  or  10|  feet  at 
mean  high  water,  the  average  rise  and  fall  of  the  tide  being  here  6J  feet. 

The  removal  of  the  ledge  at  the  Gulf,  which  now  acts  as  a  dam,  in 
causing  the  shoal  above  it,  may,  in  some  measure,  be  attended  with 
the  scouring  away  of  this  shoal.  There  is  also  above  the  Gulf,  and 
opposite  the  steam-mill,  another  ledge  of  about  30  feet  in  extent,  which 
should  be  reduced  3  feet  for  a  width  of  60  feet. 

With  all  these  improvements  made  at  and  above  the  Lower  !N'arrows, 
vessels  drawing  from  8  to  10  feet  of  water  will  be  enabled  to  navigate 
this  river  from  the  sea  up  to  the  wharves  of  Dover ;  and  considering  the 
very  great  benefit  that  commerce  will  derive  from  it,  as  well  as  the  fact 
that,  when  once  done,  the  improvements  will  be  permanent  for  all  time, 
they  cannot,  in  my  opinion,  be  too  strongly  recommended. 

The  following  is  an  estimate  of  the  cost  of  the  improvements  above 
specified,  viz: 

1.  Lower  Narrows — excavating  and  removing  1,000  cubic 

yards  of  ledge,  at  815 815, 000  00 

2.  Trickey  •  s  Shoal — excavating  1,500  cubic  yards  loose  rocks, 

gravel,  &c.,  at  81 1, 500  00 

3.  Clement's  Point — excavating    1,500  cubic   yards  loose 

rocks,  &c.,  at  81 1, 500  00 

4.  U[)per  Narrows,  or  Gulf — excavating  1,500  cubic  yards 

of  ledge  at  Gulf  and  above,  at  $15 22, 500  00 

Excavating  1,000  cubic  yards  gravel  above  Gulf,  at  50  cents.  500  00 

Add  for  contingencies^  say 4, 000  00 

Total 45^000  Q(X 
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The  above  amonnt  will,  it  is  believed,  be  snflficient  for  the  entire  and 
pe;*uiaiieut  iiiiprovemeiit  of  this  river  in  the  manner  proposed  and  recom- 
mended, of  which  amount  $25,000  could  be  proi>erly  expended  upon  it 
during  the  next  fiscal  year. 

The  following:  additional  information  is  furnished,  in  compliance  with 
the  requirements  of  the  law  providing  for  the  survey  of  this  river : 

Cocheco  River  is  in  the  collection  district  of  Portsmouth,  New  Hamp- 
shire; and  the  port  of  entry  is  at  Dover,  New  Hampshire. 

The  nearest  li«rht-houses  are,  one  in  Portsmouth  Harbor,  New  Hamp- 
shire, and  oiie  at  Whale's  Back,  at  the  entrance  to  that  harbor.  The 
nearest  forts  are  Fort  Constitution  and  Fort  McClary,  both  in  Ports- 
mouth Harbor. 

No  revenue  was  collected  at  the  i)ort  of  Dover  for  the  fiscal  year  end- 
ing June  30,  1870,  as  stated  by  the  deputy  collector  of  that  port;  and 
this  arises  from  the  fact  that  vessels  drawing  over  6^  or  7  feet  of  water 
cannot  now  reach  the  wharves  at  Dover ;  so  that,  as  I  am  informed,  all 
the  customs  business  is  done  at  the  Portsmouth  custom-house. 

For  a  statement  of  the  facts  tending  to  show  to  what  extent  the 
commerce  of  the  country  will  be  promoted  by  the  improvements  con- 
templated for  this  river,  I  beg  leave  to  respectfully  refer  to  the  accora- 
I>anying  extract  of  a  letter  from  Hon.  William  S.  Stevens,  mayor  of  the 
city  of  Dover,  dated  November  8,  1870.    • 


Do^-ER,  New  Hampshire,  November  8, 1870. 
Sir:  *  *  •  .        •  •  • 

In  answorinj;  your  tliird  question  qnite  fully,  I  wHl  firstsaytliat  the  following  8tat«- 
oientH  and  cHtiniatoM  of  incn'ast^  are  obtaine<l  from  tboHe  who  have  been  fur  many 
year'j  enjraj;ed  in  buMiuetis  in  thia  i>lacc,  and  they  may  be  con8idere<l  in  every  res^iect 
trust  wort  by. 

1.  TJie  coal  hnshtvfui. — Tbere  are  now  rooeivod  at  this  place  annnally  abont  14,500  tons 
coal,  all  wl»icb.  excepting  abont  7(M)  t<)n8,  Ih  bi-ought  np  tbe  river  in  gondolas  from 
PortMniouth,  and  a  great  pait  of  it  having  tirnt  btten  landed  on  the  wharves  there.  It 
is  believed  tiiat  wirb  vi'-ssels  drawing  10  feet  of  water  coming  to  our  wharves,  tliis  large 
amount  wouM  he  1aiide<l  here  without  tbe  expeftst^  and  damage  of  transiihipnient,  and 
the  (luantity  usimI  in  tliis  vicinity*  wouhl  be  increased  at  once,  from  twenty  to  twenty- 
five  thousand  tons. 

2.  Lumbir  huniiietti*. — Abont  six  small  cargoes  are  now  received,  and  it  is  believed  that-, 
with  uroprr  facilities,  eigbtecn  or  twenty  cargoes  conld  come  to  our  wharves  annually. 

3.  Limr,  cniteHfj  and  phoaphattH. — We  receive  annually  alxuit  12,0(H)  casks  of  these 
three  articles,  and  tbe  demand  <*an  easily  b<»  increased  25  or  .'>0  per  cent. 

4.  Suit  and  innlahHCH. — We  fornnu'ly  n*ceived  of  these  two  articles  abont  eight  cargoes, 
and  the  business  in  tbem  can  eiisily  be  increased  to  three  times  this  amount. 

i).  Corn  audjloHr. — Wc  ougbi  to  n*ccive  at  <m»  wbarvew  twenty-iivc  to  thirty  cargoes 
a  year,  to  meet  tbe  d<Mnand  for  these  articles  in  this  vicinity;  but  we  now  receive,  by 
tbe  river,  not  more  tban  tive  cargiH-s  annually. 

6.  The  fihiH'  bmthienH. — Tbe  aggn*gate  value  of  the  shoes  yearly  made  in  this  city  is 
not  less  tban  s2,lO0,0<K),  and  it  is  believed  that  a  large  increiwe  would  take  place  if  we 
could  receive  tbe  materials  for  manufacture  by  water,  instead  of  being  compelled  to 
pay  railroad  freight,  oh  we  now  are. 

7.  Other  tirticlvM. — Tbe  Cocbeco  Manufacturing  Company  use  abont  700  tons  madder 
annually,  and  fJ.OtHJ  bales  cotton.  Tbe  Dover  Iron  Foundery  consumes  iJOO  tons  iron. 
Messrs.  K.  A.  Sawvi'r  &  Co.  use  large  quantitieH  of  wool  and  dyes  in  their  two  woolen- 
mills.  Mi'ssrs.  J,  H.  Folsom  &  C<».  in  mannfaeturiugoil  floor-cloths  use  large  quantities 
of  beavy  articles ;  and  most  of  all  these  articles  in  section  7  Jire  shipiHMi  fn>m  Xevr 
York  to  HcMton,  and  thence  brought  sixty-eight  miles  by  railroiid  to  Dover,  which  ex- 
pense would  be  sav«Ml  to  us  could  tliey  be  landetl  at  once  upon  our  wharves.  To  the 
above  artieles  should  be  added  the  artieles  eonsiim^^d  by  Messrs.  Wiggin  &  Stevens  in 
their  extensive  works muwvCvwtviriuj;  glu?  an  I  Hint  paju^r. 

Other  facts  n\i«j;\\l  \)e  ;uVvVeOL, \i\\\.  V  \)Yv^v\\\\v*. Wwa^^  \!\\v\\«Jos  ^nmw  a.rci  sufiScient.     I  will 
add  onlv,  in  cb>s\\\*i,  t\vAt  twewVv  xvvws  ivviv>  Wwvvj  wvw  k-Nvw  w^'^vct  >^%N>tVv\>6.  <5sxv'5v<k%- 
many  tiausieiit  oucii  xv\u\m\feo\\\^n^\\N^^,^ivi^^^^'^^^^^^^'^•^'^^^'^^'«^^^ 
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New  York.  Our  i>opulation  then  was  about  7,000.  It  is  now  about  10,000,  and  the  in- 
crcuHo  in  bu8iuei4.s  has  been  greater  than  the  increase  in  iuhabitantn ;  and  I  feel 
warrant<Hl  in  sayinp^  that  if  the  navigation  of  our  river  could  be  improved,  so  that 
vessels  drawing  10  or  lOJ  feet  water  could  come  np  alongside  our  wharves,  this  would 
speedily  become  a  great  distributing  point,  and  we  could  employ  two  or  thi*ee  times  as 
many  vessi'Ls  on  our  river  as  have  ever  been  run  on  it  before. 
Yours,  very  respectfully, 

WM.  S.  STEVENS, 
Mayor  of  the  City  of  Dover j  Xew  Hampshire. 
General  Grorgk  Thom, 

Enyineer  Department^  U.  S,  Army,  , 


y  17. 


report  on  the  survey  of  fifteen-^mile  falls,  new  ha3ipshire. 

United  States  Engineer  Office, 

Portland^  Maine,  February  11,  1871. 

The  act  of  Coogress,  approved  July  11, 1870,  making  appropriatioua 
for  the  rei)air,  preservation,  and  completion  of  certain  public  works  on 
rivers  and  harbors,  and  for  other  pur^wses,  for  the  ilscal  year  ending 
June  30,  1871,  provides  that  an  examination  or  survey,  or  both,  be  made 
at  Fifteen-Mile  Falls,  Xew  Hampshire.  In  compliance  with  instructions 
from  the  Engineer  Department,  dated  July  21,  1870,  an  examination  of 
this  locality  was  made,  with  a  view  to  ascertain  the  nature  and  extent  of 
the  improvement  contemplateil,  and  a  report  thereon  was  made  to  the 
Department  on  the  Ist  of  September  last,  a  copy  of  which  report  is 
hereto  a{)pended,  marked  A. 

Fifteen-Mile  Falls  form  a  part  of  the  Connecticut  River,  commencing 
at  Dalton,  Xew  Hampshiie,  about  two  hundred  and  seventy -five  miles 
above  the  mouth  of  the  river,  and  extending  down  to  Monroe,  New 
Hampshire,  a  distance  of  twenty-one  and  a  half  miles.  Tiie  examina- 
tion made  of  it  showed  that  the  object  of  the  contemplated  improve- 
ment was  solely  to  facilitiite  the  lumber  trade  of  the  country  adjacent 
to  the  river  and  its  tributiiries  above  the  falls ;  and  in  the  report  thereon, 
it  was  recommended  that,  in  case  it  should  be  deemed  advisable  on  the 
part  of  the  General  Government  to  give  further  attention  to  its  improve- 
ment, it  would  be  necessary  to  have  ih  survey  mad(»  for  an  extent  of 
about  twenty-live  miles,  so  as  to  embrace  all  the  rapids,  ledges,  boulders, 
mill-dams,  and  other  obstructions  in  the  river,  at  the  falls  and  in  their 
vicinity. 

Under  instructions  from  tlie  Department,  dated  the  25th  of  Novem- 
ber, 1870,  directing  that  a  survey  be  made  at  the  earliest  practicable 
time,  with  a  view  to  ascertaining  the  probable  cost  of  imi)roving  Filteeu- 
^lile  Falls,  as  suggested  in  the  report  of  September  1,  the  survey  has 
been  completed,  together  with  maps  of  the  several  localities  surveyed, 
and  the  plans  of  the  proposed' improvements. 

There  were  many  dilTiculties  attending  this  survey  in  mid- winter,  the 
thermometer  havhig  for  several  days  <lunng  its  progress  stood  at  from 
10^  to  30^  (Fall.)  below  zero.  The  results,  however,  are  believed  to  be 
sutHciently  reliable  lor  present  purposes. 

The  mai)s  and  drawiiigs  are  hereto  appended,  a  list  of  which  is  as 
follows,  viz: 

3  sheets,  (etu^h  48  by  28  inches,)  map  of  Fifteen-Mile  Falls,  New  Uami)« 
shire. 

1  sheet,  map  of  falls  and  mill-dam  at  G\\M\i^\Y^Xvi\:\5\'^\\\,^'iNX\^^w^C^^ 
umberlaudy  New  Hampshire. 
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1  sheet,  map  bead  of  Fifteen-Mile  Falls  at  Sanmer's,  Dalton,  New 
nampshire. 
1  sheet,  map  of  bridge  and  rapids  at  Barnet,  Vermont 
•      1  sheet,  map  of  Mclndoes  Falls  and  mill-dam.  . 

1  sheet,  map  of  Dodge's  Falls  and  mill-dam. 

2  sheets,  general  plans  of  slips  or  sluice-ways  proposed  for  passing 
mill-dams. 

It  appears  that  the  river  is  used  for  the  transportation  of  lamber 
only  during  the  higher  stages  of  the  water,  or  when  not  below  its  me- 
dium height,  there  being  in  the  Fifteen-Mile  Falls  about  3  feet  of  water 
in  its  lowest  stages,  and  about  12  to  14  feet  in  its  ordinary  spriug 
freshets.  The  obstructions  to  its  transportation  are  confined  to  but  few 
points  between  the  mouth  of  Wells  River  and  Connecticut  Lake,  near 
the  source  of  Conneciticut  Kiven  Wells  River  is  fourteen  miles  below 
the  foot  of  Fifteen-Mile  Falls,  and  about  one  hundred  miles  by  river 
below  the  foot  of  Connecticut  Lake.  Formerly,  before  railroads  were 
in  operation  along  and  near  this  river,  improvements  were  made  by  pri- 
vate corporations  at  the  most  dilHcult  points,  by  removing  some  of  the 
most  troublesome  boulders  in  Fifteen-Mile  Falls  and  building  slips  or 
sluice- w^ays  over  the  mill-dams  at  Mclndoes  Falls  and  Dodge's  Falls, 
both  situated  between  Fifteen-Mile  Falls  and  Wells  River.  Below 
Wells  River,  rafts  were  run  down  the  Connecticut  to  Springfield,  Massa- 
chusetts, and  Hartford,  Connecticut,  through  locks  which  had  been 
built  by  private  corporations  at  the  following  points,  viz :  the  White 
River  Locks,  at  Ilanover,  New  Hampshire ;  Queechy  Locks,  at  Uartland, 
Vermont ;  Bellows  Falls  Locks,  at  Bellows  Falls,  Vermont ;  Millers 
River  Locks,  at  Montague,  Massachusetts;  Turner's  Falls  Locks,  also  at 
Montague,  Massachusetts;  and  Hadley's  Falls  Locks,  at  Had  ley  Falls, 
Massachusetts,  and  some  below  Springfield,  which  were  used  in  low 
stages  of  the  river.  These  locks  were  built  originally  for  slaek-water 
navigation  of  the  river  by  boats  CO  feet  in  length  and  13  feet  in  width; 
and  it  was  the  size  of  these  locks  which  regulated  the  dimensions  of  the 
rafti*  sent  from  up  river.  These  locks  were  built  of  wood,  and  in  course 
of  time  required  much  repair;  but  instend  of  I'epairing  them,  their  nse 
Avas  abandoned  when  the  railroads  along  the  river  and  it«  tributaries 
*  furnished  facilities  for  the  transportation  of  sawed  lumber  to  the  most 
desirable  market.  So  that,  of  late  years,  the  sawed  lumber  has  been 
transported  altogether  by  rail ;  that  from  Northumberland,  New  Hamp- 
shire, and  above,  to  Portlaiid,  Maine,  and  that  from  below  Northumber- 
land, to  Boston,  Si)ringfield,  and  other  points  reached  by  railroad. 

A  further  investigation  as  to  the  object  and  desirableness  of  improv- 
ing this  river,  shows  that  there  are  diverse  opinions  in  regard  to  it 
among  the  leading  business  men  of  the  country,  who  have  had  the  most 
experience  in  its  lumber  trade  and  are  most  interested  in  it. 

It  is  the  opinion  of  some  that  the  o!ily  improvement  to  be  desired  is 
the  removal  of  such  obstructions  only  a:s  will  facilitate  the  running  of 
logs ;  and  that  whatever  facilities  may  be  provided  for  rafting  sawed 
lumber,  it  is  not»probable  that  it  would  be  transported  otherwise  than 
by  railroad,  while  others  express  the  opinion  that  the  lumber  trade  of 
.  the  river  would  be  greatly  benefited  not  only  by  removing  obstructions 
to  the  running  of  logs,  but  also  by  making  the  proposed  improvements 
for  the  ratting  of  sawed  lumber,  whereby  the  lumber  trade  would  be 
much  increased,  owing  to  a  diminished  cost  of  transportation  as  com- 
pared with  the  pre^ewl  ivukoad  prices,  and  a  saving  in  freight  realized, 
of  not  less,  proba\i\y,  tXvA,\i  ixmw  M\,^  \.c>  %^xsixsX^>^N^bl\\oasand  dollars  a 
year;  this  estimate \>e\\\s\i^«»^OLO\i^O^^V^.^V\\i^^.^Cv^^^ 
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of  not  loss  than  $2  i>er  thousand  feet  of  lamber  on  the  present  railroad 
prices,  and  on  the  fact  that  the  quantity  of  lumber  now  cut  on  the  river 
and  its  tributaries  above  Fifteen-Mile  Falls  is  about  50,000,000  feet,  and 
would  ])robably  be  increased  to  75,000,000  a  year,  of  which  one-half 
would  probably  be  transported  in  rafts  to  markets  on  the  river  below. 
This  increase  would  necessarily  depend  also  upon  the  repjvir  and  reopen- 
ing for  rafting  business  of  the  several  locks  below  Wells  Kiver ;  whereas  ' 
the  running  of  logs  would  be  independent  of  those  locks.  The  lumber 
trade  would  doubtless  be  much  increased  by  either  method  of  improve- 
ment, and  separate  estimates  are  herein  submitted  for  the  cost  of  each, 
applied  only  to  localities  above  Wells  River. 

The  following  are  the  principal  difficulties,  and  the  points  where  they 
occur,  named  in  the  order  of  their  locality,  viz : 

The  mill-dnm  at  Northumberland^  Netv  Hampshire,  oppomts  Guildhall^ 
Vermont, — This  place  is  about  fourteen  miles  above  the  head  of  Fifteen- 
Mile  Falls.  The  river  here,  about  300  feet  wide,  is  obstructed  by  a 
crib- work  dam,  which  extends  up  the  river  in  zigzag  lines  nearly  to  the 
bridge;  the  dam  being  2  feet  high  at  its  upper  extremitj^  and  0  feet  at 
its  lower  extremity,  as  represented  on  the  accompanying  (Irawmg.  This 
dam  is  so  arranged  in  order  to  prevent  the  overflow  of  lands  on  low 
banks  above.  As  built,  it  offers  no  obstruction  to  the  running  of  logs, 
when  the  river  is  at  a  suitable  height. for  that  business;  but  for  the 
rafting  of  siiwed  lumber,  it  is  desirable  to  have  a  slip  or  sluice-way  near 
the  saw-mill  at  the  western  extremity  of  the  dam.  A  sluice-way  con- 
structed of  timber,  on  the  plan  described  in  the  accompanying  drawing, 
would,  it  is  believed,  meet  the  object  in  view.  In  order  to  prevent  any 
unnecessary  waste  of  water  at  this  dam,  it  is  proposed  to  have  a  gate 
constructed  as  in  the  accompanying  drawing,  or  else  to  have  planks  let 
into  grooves  at  the  head  of  the  sluice-way,  the  planks  being  removable 
at  pleasure.  • 

2.  Fifteen-Mile  Falls. — The  river  at  these  falls  averages  about  250 
feet  in  width,  and  is  obstructed  with  numerous  boulders,  especially  at 
the  head  of  the  falls  near  Sumner's,  and  in  the  three-mile  rapids  or 
horse-race  near  the  foot.  These  boulders  vary  in  size  from  2  to  10  feet  in 
diameter;  but  it  is  only  the  largest  of  these,  varying  from  5  to  10  feft 
in  diameter,  that  it  is  particularly  desirable  to  have  removed.  In  order 
to  open  a  channel  of  the  desired  width,  say  150  feet,  it  would  require 
the  removal  of  from  three  hundred  to  four  hundred  of  these  boulders. 
This  improvement  is  required  as  well  for  the  running  of  logs  as  for  the 
ratting  of  sawed  lumber. 

Jietwoen  the  foot  of  the  fiills  and  the  mouth  of  Passumpsic  River, 
(which  is  nbout  one  mile  below  the  falls,)  the  river  widens  out  and  con- 
tains several  islands  and  channels,  of  which  the  main  channel,  after 
making  a  sharp  bend,  follows  the  right  bank  of  the  river.  In  the 
running  of  logs,  difficulties  are  here  met  with,  from  their  liability  to 
leave  the  main  channel  for  a  more  direct  course,  and  thereby  lodge  upon 
the  numerous  islands  and  flats,  where  they  would  have  to  remain  for 
another  rise  of  the  rive^',  or  else  would  require  much  labor  to  be  removed 
into  the  proper  channel.  It  is  believed  that  these  difficnilties  could  be 
obviated  by  the  construction  of  a  crib- work,  so  arranged  as  to  divert  all 
the  logs  and  rafts  into  the  main  channel. 

3.  Rapids  at  the  bridge  at  Monroe^  JSeio  Hampshire^  opposite  Bametj 
Vermont. — These  rapids  are  about  four  miles  below  the  foot  of  Fifteen- 
Mile  Falls,  or  ten  miles  above  Wells  River  Junction.     At  this  place 
there  is  a  narrow  channel  which  follows  t\\e>  »o\\Wi  c>t  \^l\.  ^^^oft^  ^*^ 'v^^ 
rjrer^  as  shown  in  the  accomi)anymg  sketch,  \^ltwx\gsl ^VvOsi  ^^SX.^^^^^ 
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formerly  rnii.    The  fall  here  is  but  ten  inclies,  and  there  do  not  appear 
to  be  any  difficulties  requiring  attention. 

4.  Ledffe  about  one  mile  above  Mclndoes  FalU^  or  five  miles  belovr  the 
foot  of  Fifteen  Mile  Falls, — Tliis  le<lge  is  about  in  the  middle  of  the  river, 
and  is  so  situated  as  to  force  rafts  down  its  eastern  channel  u{K>n  a 
rocky  point  in  the  bend  below.    With  a  view  to  facilitating  tiie  rafting 

•  of  lumber,  it  is  desirable  that  this  ledge  should  be  removed,  so  that  rafts 
may  be  run  clear  of  the  rocky  i>oi!it  below.  The  extent  of  this  ledge, 
which  it  is  proposed  to  remove,  is  00  feet  in  length  by  17  feet  in  width, 
and  about  one  yard  in  depth — about  180  cubic  yards. 

5.  McIndocH  Falls  and  milldam^  eight  miles  above  Wells  River  June- 
Hon. — Here  the  river  widen's  to  a  distance  of  about  500  feet  at  the  dam. 
This  dam  is  of  wooden  crib- work,  and  is  in  good  condition.  It  rests  on  a 
slate  ledge,  the  strata  of  which  are  nearly  vertical,  and  at  right  angles 
nearly  to  the  river.  The  fall  of  the  water  is  14.8  feet,  and  affords  water- 
l>ower  for  the  most  extensive  saw-mills  on  the  river.  About  midway  of 
the  dam  (as  seen  on  the  accompanying  drawing)  there  is  a  ledge,  through 
which  a  sluice-way  was  once  cut,  some  of  the  wood-work  of  which  still 
remains.  This  sluice-way  is  about  100  feet  in  length  by  25  feet  in 
width. 

Logs  are  now  run  over  this  dam  without  difficulty;  but  for  facilitating 
the  rafting  of  sawed  lumber,  it. is  desirable  to  have  the  old  sluice-way 
excavated  to  a  sufficient  depth,  and  a  new  one  constructed  on  the  plan 
herewith  submitted.  The  dimensions  of  these  sluice-ways  are  regulated, 
in  all  cases,  by  the  size  of  the  locks  on  the  lower  ])art  of  the  Connecticut 
Kiver,  heretofore  refen'cd  to,  and  by  the  fact  that  about  18  inches  of 
water  is  required  to  tioat  the  rafts. 

The  (juantity  of  rock  excavation  that  would  be  required  for  building 
this  sluice  way  is  li.'50  cubic  yiwds. 

G.  Dodijc's  Falls  and  Milldam^  four  miles  ahoKe  Wells  River  Junction. — 
These  falls  are  about  350  fe^^t  wide  at  the  mill-dam,  with  a  fall  of  13.1 
feet.  The  dam  is  built  of  crib- work,  ballasted  with  stone;  and  in  its 
present  condition  it  oilers  no  obstruction  to  the  running  of  logs  over  it. 

For  the  rafting  of  sawed  lumber,  a  slip  or  sluice-way  was  built  several 
years  ago,  near  the  eastern  end  of  the  dam,  but  it  no  longer  exists.  The 
improvcMHMit  now  desired  at  this  place,  for  facilitating  the  rafting  of 
sawinl  lumber,  is  a  sli[)  or  shiice-way,  built  at  the  site  of  the  old  sluice- 
way, as  shown  on  the  accoinj)anying  drawing;  the  plan  and  dimensions 
of  the  sluice  way  to  be  the  same  as  that  designated  for  Mclndoes  Falls. 
The  following  estimates  are  submitted  lor  the  improvements  proposed  as 
above,  viz: 

1.  For  improving  the  river  for  the  running  of  logs  only. 

m 

1.  Removing  boulders  in  Fifteen  :\Iile  Falls,  sav $10,  000  W 

2.  Crib- work  near  foot  of  Fifteen-Mile  Falls ! 0,  000  00 

3.  liemovingdedgt*  five  miles  below  Fifteen-3Iile  Falls 500  (Ml 

4.  Engineering  and  contingencies 1,  500  00 

Total 18,  0(K)  00 


2.  For  improving  the  river  for  rafting  sawed  lumber. 
1.  Sluice-way  i^A)  ^el  VmyC^  v\^u^Q^\\\\\\\\\^^^i\\'^\vd  Falls $1, 000  00 
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3.  Crib-work  near  foot  of  Fifteen-Mile  Falls,  as  above $G,  000  00 

4.  Kemoviug  ledge  five  miles  below  Fifteen-Mile  Falls,  as 

above 500  00 

5.  Sluice-way  (110  feet  long)  at  Mclndoes  Falls,  including 

230  cubic  yards  of  rock  excavation 2, 000  00 

6.  Sluice-way  (110  feet  long)  at  Dodge's  Falls,  including 
substructure  of  crib-work 3, 000  00 

7.  Engineering  and  contingencies 2, 500  00 

Total 25, 000  00 


• 


From  the  foregoing  estimates  it  appears  that,  for  the  improvement  of 
Connecticut  Kiver  at  Fifteen-Mile  Falls,  and  otber  localities  in  their 
vicinity,  above  Wells  River  Junction,  there  will  be  required  the  follow- 
ing sums,  viz :  1.  For  its  improvement  for  the  running  of  logs  only, 
$18,000.  2.  For  its  improvement  both  for  running  of  rafts  of  sawed 
lumber  and  the  running  of  logs,  $25,000. 

This  second  estimate  does  not  include  the  cost  of  any  of  the  improve- 
ments below  Wells  Eiver,  which  are  indispensable  for  carrying  out  the 
proposed  system  of  improvements.  Moreover,  the  subject  of  the  mainte- 
nance of  these  works  is  also  to  be  considered,  as  well  as  the  right  of 
the  United  States  Government  to  interfere  in  any  manner  with  the 
mill-dams  belonging  to  private  parties,  as  well  as  the  control  and  owner- 
ship of  the  proposed  improvements  when  completed ;  objections,  how- 
ever, which  do  not  apply  to  the  proposed  improvements  for  the  running 
of  logs  only,  owing  to  the  character  and  locality  of  such  improvements. 

In  consideration  of  the  above  facts,  it  is  respectfully  recommended 
that,  whatever  attention  the  United  States  Government  may  see  fit  to 
bestow  toward  the  improvement  of  this  river  at  Fifteen-Mile  Falls  and 
its  vicinity,  for  the  purpose  of  facilitating  the  lumber  trade  upon  it,  it 
should,  for  the  present,  be  applied  solely  with  a  view  to  the  running  of 
logs. 

The  amount  estimated  for  this  is,  as  above,  $18,000;  which,  it  is 
believed,  could  be  profitably  expended  upon  the  work  duiing  the  nex^ 
fiscal  year. 

liespectfuUy  submitted. 

GEO.  THOM, 
Lieutenant  Colonel  of  Engineers^  Bvt.  Brig.  Gen.,  U.  S.  A^ 


A. 

Beport  on  the  examination  of  Fijtecn-Mik  FallHj  Xcir  Uampshirey  hy  Lieutenant  Colonel 

George  Thorn,  Corps  of  Enginars. 

Fifteen-Mile  Falln  form  a  part  of  tlie  Connecticut  River,  con}niencing  at  Dalton,  New 
Hampshire,  (about  two  hnutired  and  acventy-live  milea  above  the  mouth  of  the  river,) 
and  extending  down  to  Monroe,  New  IlampHliirc,  a  distance  of  about  twenty-two  miles;. 

An  examination  of  this  locality  shows  that  the  desired  improvement  consists  in  the 
removal  of  some  ledges  and  a  vast  number  of  boulders  which  lie  in  the  bed  of  the  rivt-r, 
(bare  at  low  water,)  more  or  less  scattered  throughout  the  whole  extent  of  the  falls, 
and  in  the  construction  of  locks  and  dams  around  several  private  mill-dams  and  else- 
where on  the  river,  so  as  to  facilitate  the  lumber  trade  of  the  c<»untry  adjacent  to  tho 
river  and  its  tributaries  above,  and  for  no  other  purpose.    It  is  only  during  the  high 
stages  of  the  water  that  it  is  contemplated  to  makt^  use  of  the  river  for  this  purpose,  and 
in  these  stages  I  am  informed  there  are  no  serious  obst^acW^  t^Wwi  \\\\\\vv\\'g^ v>"l \^"^ 
over  the  falls  and  dams  in  their  present  couditiou ;  \>\\t  tVxaA.*\u  twwwvci^^  \v\Sx»  vA  «».>k^ 
himher,  which  can  only  ho  done  in  high  btagea  of  tAic  xiveT,t\ie'S  ^^^  MVix^  WL\vi>K<^Xv^«^^ 
55  E 
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to  injur}*,  'Which  fact,  as  well  as  the  facilities  offered  at  all  seasons  of  the  year  by  the 
neighhoriiif;  railroads  for  conveyini;  luinbct  to  auy  poiot  desired,  near  or  distant  from 
the  river,  has  caused  the  raftiug  of  the'lumher  to  be  iu  a  great  measure  discoit tinned. 
At  present  there  are  three  railroads  which  strike  and  cross  the  river  at  and  above  the  falls, 
viz :  the  Portland  and  Montreal  Railroad  crosses  it  about  twenty-five  miles  above  the  falls; 
the  lk>ston,  Concord  and  Montreal  Railroad  strikes  the  river  on  its  eastern  bank  at 
I)alton,  at  the  head  of  the  falls,  and  connects  with  the  Connecticut  River  and  other 
raili'OaUs  at  Wells  River  Junction,  forty  miles  below  Dalton ;  and  the  Connecticut  and 
Passunipsic  River  Railroad  strikes  it  on  its  west  bank  at  Baniet,  Vermont,  near  the  foot 
of  the  falls,  and  connects  with  other  railroads  which  follow  the  banks  of  the  river  all  the 
way  down  to  Hartford,  Connecticut,  a  distance  of  about  two  hundred  miles.  The 
greater  part  of  the  lumber  which  is  sawed  above  the  falls  is  now  carried  by  these  rail- 
roads to  various  parts  of  the  country  more  or  less  distant  from  the  river,  and  in  all  times 
of  the  year,  but  it  is  stated  by  jmrties  who  are  fully  acquainted  with  the  subject,  that 
if  the  desired  improvements  were  made  for  facilitating  it,  it  would  Ije  ratted  <lown  the 
river  in  hi«;h  water  at  a  h)wer  cost  than  it  ean  be  transported  by  rail,  and  wouhl  create 
a  large  lumber  trade  with  Caua<la  and  other  places  situated  on  and  near  the  bead- waters 
of  the  Connecticut. 

The  objects  which  are  deemed  particularly  imx>ortant  to  be  attended  to  in  order  to 
effect  this  improvement,  are  the  following,  viz : 

1.  The  removal  to  a  width  of,  8ay,2()0  feet,  of  the  numerous  boulders  w^hich  lieiu  the 
bed  of  the  river,  betwe«'n  the  head  and  foot  of  the  falls. 

2.  A  lock  and  dam  at  the  rapids  about  live  miles  above  Bame^  Vermont,  where  the 
river  is  ver^*  narrow,  rapid,  rough,  and  rocky ;  also  a  blasting  out  of  the  ledges  at  this 
point. 

3.  A  lock  around  the  mill-dam  at  Barnet,  Vennont,  and  another  around  the  mill-dam 
at  Do<lge*s  Falls,  five  miles  below  Barnet. 

In  addition  to  these,  there  are  several  other  dams  in  the  river  above  and  below  the 
falls,  including  the  dam  at  Guildhall,  (fourteen  miles  above  the  head  of  the  falls,)  to 
which  it  is  as  im]H)rtaut  to  give  attention  as  to  auy  of  those  at  and  near  the  falls,  in 
order  to  increase  the  desired  facilities  for  lumbering. 

At  several  of  these  dams,  private  parties  have  hitherto  constructed  locks,  from  which 
they  received  toll  for  the  facilities  oftered  by  them.  But  these  have  been  abandonecf  of 
late,  especially  since  the  ojiening  of  the' various  railroads,  which  have  in  a  great  measure 
monopolized  the  transiM)rtatiou  of  the  lumber. 

Such  is  the  condition  of  affairs,  so  far  as  I  have  been  able  to  ascertain  from  some  of 
the  most  intelligent  and  influential  men  who  are  interested  in  this  matter. 

The  question  now  arises,  what  importance  is  to  be  attiiched  to  theso  improvements. 
If  it  should  be  deeme<l  advisable  to  apply  any  portion  of  the  $40,000  which  was  appro- 
priated '*for  the  improvement  of  Connecticut  River ,^'  by  act  of  July  11,  1870,  to  the 
improvement  of  the  river,  in  the  manner  aud  for  the  purposes  suggested,  or  to  make  an 
estunate  of  the  amount  necessary  therefor,  with  a  view  to  a  future  appropriation,  it 
would,  in  my  opinion,  be  necessary  to  have  a  careful  survey  of  it  made  for  an  extent  of 
about  twenty-five  miles,  so  as  to  embrace  fill  the  rapids,  ledges,  boulders,  mill-dams,  and 
other  obstructions' in  the  river,  at  the  falls  and  iu  their  vicinity.  In  consideration  of 
the  object  contemplated  in  the  proposed  survey  of  this  river,  I  have  not  submitted  with 
this  reix»rt  as  full  statements  of  all  the  existing  facts  tending  to  show*  to  what  extent 
the  general  conunercc  and  navigation  interests  of  the  United  States  will  be  subserved 
by  the  imi>rovement  of  the  river  in  the  manner  suggested.  This  infornuition  will  be 
furnished  hereafter,  if  desired,  as  an  appendix  to  this  report,  or  iu  connection  with  the 
report  on  the  survey  of  the  river,  should  one  be  made. 

Respectfully  submitted. 

GEORGE  TIIOM, 
Lieutenant  Colonel  of  Etitfineers, 

United  Statjis  Engineer  Office, 

Portland,  MainCy  September  1,  1870. 


V18. 

IMPROVEMENT  OF  MERRIMACK  RIVER,  MASSACHUSETTS. 

The  works  for  the  improvement  of  this  river  were  under  Brevet 
M^or  General  John  G.  Foster,  lieutenant  colonel  of  engineers,  until 
the  25th  of  May,  1871,  when  they  were  transferred  to  me. 
The  improvem^tit^  on^xi^V^  viOiW^few^V^ated  were  as  follows,  viz : 
1.  The  xemovaV  oi  o\ia\x\xe\;\Qi\i'&  \ji\»  \L\|>^^'t  ^m^  \i^'^'^\^  "^^\U^  above 
Haverliill,  Ma«Baa\iu^\XA« 
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2.  The  removal  of  Gangeway  Rocks,  in  !N^ewburyport  Harbor,  Massa- 
chusetts. 

3.  The  removal  of  "The  Boilers,"  near  the  city  wharves,  at  Newbury- 
portj  and, 

4.  The  removal  of  the  wreck  of  the  schooner  Globe,  a  coal  vessel 
sunk  at  the  mouth  of  the  river,  uear  Newburyport  light. 

By  act  of  Congress  of  July  11, 1870,  there  was  appropriated 

therefor $25, 000  00 

And  by  act  of  March  3, 1871 25, 000  00 

Total • 50, 000  00 

Amount  expended  during  the  iiscal  year  ending  June  30, 

1871 24,996  34 

Amount  available  July  1, 1871 25,003  06 


The  following  is  a  copy  of  General  Foster's  report,  January  30, 1871, 
of  the  operations  to  that  date  in  Merrimac  Eiver,  uear  its  mouth,  and 
at  the  Ijower  Falls: 

NEWBITRYPORT  HAIIBOR,  MOUTH  OF  MEHRIMAC  RIVER. 

Operations  -were  commencod  at  Newbiiryx>ort  upon  tlie  wro<;k  of  the  schooner  Globe, 
sunk  near  the  mouth  of  the  river.  A  liill  report  of  the  destruction  of  the  wreck  and 
itfl  removal  was  forwarded  by  mo  on  the  !38th  of  Septeinbcr  last. 

Immediately  after  this  preparations  were  made  for  tlie  removal,  by  blasting,  of 
Gangeway  Rock,  a  most  dangerous  rock  lying  ^ist  on  the  liorders  of  the  channel,  hear 
the  south  pier.  The  work  was  vigorously  pushed  by  the  contractor  until  it  was  com- 
pletely removed  to  the  depth  of  ^  feet,  which  was  the  depth  of  the  channel  at  that 
point. 

After  this,  work  was  commenced  ui>on  north  Gangeway  Rock,  lying  on  the  north 
side  of  the  channel,  opposite  the  main  Gangeway  Rock,  and  continued  until  the 
appropriation  was  exhausted. 

Only  a  few  days'  work  was  lost  during  the  season,  which  was  caused  by  the  extreme 
muddy  state  of  the  water  consequent  upon  severe  rain-storms,  when  the  divers  were 
unable  to  see  where  to  place  the  charges  of  powder,  or  sling  the  rock  already  broken. 

Tlie  result  of  this  season's  work  was  very  satisfactory,  the  main  Gangeway  Rock 
being  completely  broken  up  and  removed,  and  a  good  commencement  made  on  the 
North  Gangeway.  Some  of  the  larger  pieces  blasted  oft"  from  the  latter  still  remain 
upon  the  bottom,  and  will  be  removed  as  soon  as  another  ax>propriation  becomes 
available. 

Tlie  rock  is  coarse  granite,  and  splits  very  easily,  so  much,  so  that  it  was  found  more 
desirable  to  use  common  powder  than  dualin,  the  latt<)r  breaking  or  smashing  the  rock 
into  too  small  pieces,  while  the  former  produced  much  larger  u-agmeuts,  wliich  were 
easily  slung  by  the  divers,  and  thus  removecl  more  economically. 

Aliout  600  tons  of  rock  were  actually  hoisted  on  the  deck  of  the  vessel  and  deposited 
on  the  shore. 

LOWER  FALLS,  ABO^'E  HAVERHIIJ^  MASSAC HU SETTS. 

Some  diflSculty  was  experience<l  at  first  in  finding  parties  who  were  willing  to  make 
an  estimate  or  bid  for  the  work,  in  consequence  of  the  exceptional  condition  of  the 
river-bottom  at  that  place.  As,  however,  Mr.  Boschk<5  i)n)p()S«Ml  to  do  the  work  at  the 
price  estimated  for  by  me  in  mv  lett^^r  of  the  IGth  of  August,  1869,  the  contract  was 
(with  the  consent  of  the  Chief  oi  Engineers)  given  to  him.    " 

Work  was  continued,  with  siitisfactory  succeKs,  until  about  two-thirds  of  the  whole 
amount  of  excavation  of  the  channel  at  the  Lower  Falls  was  removed,  when,  the 
approi»riation  l)ecoming  exhausted,  the  work  was  stopped. 

From  the  experience  gained  during  th»  continuance  of  operations  at  this  point,  I  am 
satistied  that  the  work  can  be  continued  at  a  much  lower  rate  than  that  paid  for  the 
past  excavations,  which  were  rendered  more  expensive  by  the  necessity  of  the  coa- 
struction  of  a  new  machine  especially  adapted  to  the  NS'otk. 

The  appropriation  of  July  II,  1870,  \vaa  iieOT\^'  «JXe^w>A\fc^\s^'^^ 
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operations  earned  on  by  General  Foster,  as  above  reported,  up  to  Jau 
uary,  1871. 

The  act  of  March  3, 1871,  rehires  the  amount  appropriated  thereby- 
to  be  applied  to  the  river  above  Ilaverbill.  Proposals  were  therefore 
invited  for  dredging  a  channel  through  the  Lower  and  Upper  Falls,  to  a 
width  of  00  feet  and  depth  of  4  feet  at  mean  low  wat^r ;  and  on  the  31st 
of  May,  1871,  a  contract  was  made  with  Mr.  W.  S.  Fret<;h,  of  Boston, 
Massachusetts,  (the  lowest  of  the  bidders,)  for  doing  the  work  at  $10 
per  cubic  yard,  the  same  to  be  commenced  on  or  before  the  1st  of  July, 
and  to  be  completed  (to  the  extent  of  the  funds  available)  on  or  before 
the  31st  of  December,  1871.  No  work  was  done  under  this  contract 
during  the  remainder  of  the  fiscal  year. 

The  following  is  an  amended  estimate  of  the  cost  of  the  improvements 
remaining  to  be  done  on  the  30th  of  June,  1871,  based,  in  part,  upon  a 
re-survey  of  the  Lower  Falls  and  of  the  chute  next  above,  viz : 

1.  Excavation  and  removal  of  4,500  cubic  j-ards  of  mate- 
rial in  Lower  Falls,  at  $10 $45, 000  00 

2.  Excavation  and  removal  in  Upper  Falls,  say  8,500  cubic 

yards,  at  $10 85, 000  00 

3.  Completing  the  removal  of  the  north  Gangeway  Rock, 

in  Newburyport  Harbor,  700  cubic  yards,  at  $20 14, 000  00 

4.  Removing  the  boilers  near  the  city  wharves  in  Newbury- 
port Harbor,  say 6, 000  00 

Adding  for  contingencies 15, 003  06 

Total '. 105, 003  <>6 

Amount  available  July  1, 1871,  as  above 25, 003  66 

Additional. amount  required  for  the  completion  of  all  the 
proposed  improvements 140, 000  00 


The  increase  of  the  foregoing  estimates  at  the  Lower  and  Upper  Falls 
arises  chiefly  from  the  faet  that  the  excavation  of  the  bar  at  tbe  Lower 
Falls  requires  the  excavation  to  be  correspondingly  increased  at  the 
Upper  Falls,  where  there  is  no  tide- water  to  overcome  the  eftect  of  the 
removal  of  the  lower  bar.   . 

After  opening  a  cut  through  the  bar  at  the  Lower  Falls,  a  new  bar 
with  a  strong  current  over  it  was  created  a  short  distance  above,  which 
will  require  excavation  not  estimated  for  in  previous  reports,  but  is 
included  in  the  estimate  submitted  above. 

Of  the  works  estimated  for,  as  above,  those  for  which  an 
api)ropriation  is  particularly  recommended  are  the  re- 
moval of  the  sunken  rocks  in  the  harbor  of  Newburyport, 
Massachusetts,  the  estimated  cost  of  which  is $20, 000  00 

And  the  completion  of  the  channel  through  the  Lower 
Falls  and  the  chute  next  above,  requiring  the  additional 
sum  of 20,  000  00 

Adding  for  contingencies,  say 5, 000  00 

Total 45, 000  00 


Wliich  amount  could  be  profitably  expended  during  the  next  fiscal  year. 

The  cost  altewvViwg  t^^  ^^c.^\^\.\swl  ^1  ?^  Ocsaxv\\«,l  through  the  Upper 

Falls,  as  lieretofoi^  co\iXifem\f\«Afc^^  *\^  ^^  \gt^^\.^^\AX>aft^^^^\»*<^'^'^"5s;iL^ 
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thereby  be  produced  upon  the  channel  above,  make  it,  in  my  opinion,  a 
matter  at  leaat  of  doubt  whether  an  additional  appropriation  should  be 
applied  to  this  purpose.  It  would  appear  that  the  most  practicable 
method  of  rendering  this  river  navigable  at  and  above  the  falls  is  by 
creating  slack-water  by  a  lock  and  dam  at  the  Upper  Falls,  but  so  built 
(if  practicable)  as  not  to  injure  the  mill  privileges  at  Lawrence  a  few 
miles  above.  To  determine  the  feasibleness  of  this  plan  and  to  esti- 
mate its  cost,  would  require  addition<al  surveys  to  be  made  for  that  pur- 
pose. 
The  papers  described  as  follows  are  hereto  appended,  viz: 

1.  Abstract  of  proposals  received. 

2.  Abstract  of  contracts. 


Abstract  of  proposaU  received  for  the  improvement  of  Merrimack  iitrer,  Maaeadiusetis    iu 

response  to  advertisement  dated  April  14,  1871. 


»4 


NatoTC  of  work. 


Exravatinj;  a  chan- 
nel through  TTimer 
and  Lower  FailH. 

do 


.do 


,  Name  of  bidder. 


A.  Bo8chk6,  Boaton,  Mass  . . . 


Emory  R  Seward,  Albany, 

N.t. 
W.  S.  Frctch,  Boston;  Mass. . 


Quantity. 


Price. 


Channel  4  ft.  deep,  I  fl5  00  per  cubic  yard, 


60  feet  wide, 
do 
do 


nieasared  iu  scows. 

14  00  per  cubic  yard. 

10  00  jwr  cubic  yard. 


Abstract  of  contracts  made  for  the  improvement  of  Merrimack  Riverj  Massachusetts j  durlny 

the  fiscal  year  ending  June  30,  lt*71. 


1 
3 


Nature  of  work. 


Kamo  of  contractor. 


Excavating  channel.   Albert    Boschk6,     Boston, 

I        MSiiS. 


Quantity. 


Price. 


Channel,  1870 \  935  00  per  cubic  yard. 


do I  W.  S.  Frctch,  Boston,  Mass. .    Channel,  1871 !    10  00  per  cubic  ynnl. 


V19. 

Boston,  Massachusetts,  January  20, 1871. 

General  :  I  have  the  honor  to  report  that,  in  obedience  to  the  direc- 
tions in  your  letter  of  the  23d  July,  1870,  I  have  made  an  examination 
of  Gloucester  Harbor,  Massachusetts,  with  a  view  to  its  improvement, 
and  have  caused  special  surveys  to  be  made  of  Dog  Bar  and  Hound 
Kock  Shoal,  situated  at  the  entrance  to  the  harbor,  and  also  of  several 
rocks  in  the  upper  harbor  that  are  obstacles  to  navigration. 

I  herewith  present  the^'esnlts,  comprised  in  two  sheets  of  drawifigs, 
accompanied  by  a  detailed  description  and  estimates. 

Sheet  No.  1  represents  the  survey  of  Dog  Bar  and  Round  Rock 
Shoal,  with  the  line  of  location  and  cross-sections  of  a  proposed  break- 
water, to  form  a  harbor  of  refuge  in  the  lower  harbor.  Tlie  side  sketch 
upon  this  sheet  is  copied  in  outline  from  the  Coast  Survey  chart^  aud 
shows  the  relative  positions  of  this  bar,  sA\o^\,  vcw\\.  \v\^5>^vi^vi^  \sxv.v^i-- 
water  to  other  points  in  the  outer  aud  luuex  \i«tt\>OT. 
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Sheet  No.  2,  the  outlines  and  soanilinf^s  of  which  are  copied  from 
the  harbor  eomniissioner's  map  of  18G5,  shows  the  location  of  the  prin- 
cii)al  n>clv8  in  the  inner  harbor,  the  removal  of  which  is  desired.  Xj\wu 
the  margin  of  this  sheet  is  shown  on  a  larger  scale  the  elevations,  plans, 
and  sections  of  these  rocks. 

The  removal  of  these  rocks  appears  to  be  very  desirable,  as  they  in- 
terfere very  much  with  the  free  movement  of  vessels  in  the  upper  harbor, 
which  has  a  small  area,  and  is  at  times  very  much  crowded. 

The  large  number  of  vessels  from  this  port  engaged  in  the  fisheries, 
and  in  carrying  salt  and  ship-stores,  which  have  to  come  to  the  wharves 
to  receive  supplies  or  cargoes,  or  deliver  freight,  which  number  is  in- 
creasing yearly,  renders  it  im])ortant  to  the  shipping  interests  of  the 
port  that  these  rocks  be  removed. 

The  cost  of  their  removal  will  not,  in  my  opinion,  exceed  812  per 
cubic  yard,  as  they  are  situated  in  the  well-sheltered  portion  of  the 
harbor. 

The  cost  of  their  removal,  at  the  rate  of  $12  i)er  cubic  yard,  will  be 
as  follows : 

Babson's  Ledge,  670  cubic  yards,  at  812 , $8, 040  00 

Clam  Kock,  30  cubic  yards,  at  $12. 3G0  00 

Pinnacle  liock,  78J  cubic  yards,  at  812 942  00 

Rock  otr  J.  Friend's  wharf,  22  cubic  yards,  at  812 2G4  (H) 

Rock  off  Pew's  wharf,  3  cubic  yards,  at  812 3G  00 

Total  cost,  803.5  cubic  yards,  at  812 9,  (;42  00 

Contingencies,  10  per  cent 904  20 

Total  cost 10, 006  20 


BREAKWATER  AT  EASTERN  POINT. 

The  ex<amination  and  survey  at  Dog  Bar  and  Round  Rock  Shoal  shows 
the  practicability  of  the  construction  of  a  bi^eakwatcr,  connecting  them 
with  the  Point,  at  a  comparatively  moderate  cost,  considering  its  length 
and  the  extent  of  good  anchorage  ground  that  it  will  protect  from  the 
swell  of  the  sea. 

I  have  located  its  axis  upon  the  summit  of  the  ridge  of  Dog  Bar,  except 
at  the  eastern  end,  where  I  have  directed  it  to  the  point  within  Light- 
Houso  Point,  for  the  double  reason  that  the  foot  of  its  outer  slope  will 
be  better  protected,  and  that  the  material  for  the  enrockmcnt  or  riprap 
of  the  breakwater,  located  in  the  quarry  upon  that  point,  and  also  in 
the  hill  upon  which  stands  the  fort,  constructed  in  the  last  war,  may 
be  reached  by  the  shortest  line. 

The  breakwater  ought,  when  completed,  to  extend  to  Round  Rock 
Shoal,  for  the  sea  in  rough  southerly  weather  breaks  entirely  across 
from  it  to  the  end  of  Dog  Bar,  although  the  depth  of  water  at  some 
points  between  is  27  feet  at  low  tide. 

When  thus  completed,  this  breakwater  will  render  nearly  the  whole 
of  the  lower  harbor  a  safe  anchorage  for  vessels,  and  its  value,  for  ves- 
sels seeking  it  for  refuge  in  storms,  will  be  very  great.  By  the  letter  of 
Major  F.  T.  Babson,  collector,  which  is  inclosed,  it  will^be  seen  that 
sin(je  1839,  in  this  exposed  i)ortion  of  the  harbor,  50  vessels  have  been 
totally  wrecked,  V^  dnxew  o\v  «.\vore^  10  driven  out  to  sea,  (two  of  which 
had  to  be  abandoiieiV,^  4lV\  (W^\s\v\^\\i\\^  ^\\\  "ivs  \\xe»  lisj^t,  TULs  strongly 
illustrates  tlie  ex\>ose(!L  cXivvx'aiQX.^^  <il  \\i\^  ^q>\>cv^\^  ^"l  s>j\fe  \ia3^iRK..  ""^ 
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losses  fall  principally  upon  the  coasting  vessels  which  seek  this  harbor 
for  safety  in  storms. 

Its  importance  as  a  harbor  of  rcfnfj^e  is  second  to  none  npon  this  coast, 
and  is  equalleil  only  by  Portland  and  Provincetown. 

Standing  prominently  out  to  sea,  Cape  Ann  is  one  of  the  most  marked 
of  the  greiit  features  of  the  coast ;  and  this  harbor,  situated  just  within 
its  outer  point,  offers  great  facilities  for  shelter  in  storms,  and  for  ingress 
and  egress  in  all  directions  of  the  wind. 

In  former  times  the  upper  harbor  aitbrded  all  the  space  required  for 
the  local  trade,  as  well  as  for  vessels  seeking  shelter ;  but  the  llsheries 
and  coasting  trade  have  simply  outgrown  this  space,  which  now  barely 
affords  room  for  the  local  trade,  crowding  the  coasters  into  the  lower 
harbor.  Hence  the  large  number  of  losses,  during  late  years,  in  this 
part  of  the  harbor. 

Although  the  breakwater  will  not  afford  entire  shelter  from  the  wind, 
yet  it  will  shut  out  the  heavy  swell  which  sometimes  sets  into  the  har- 
bor from  the  southward,  causing  great  damage,  and  even  extending  its 
injuries  to  vessels  lying  at  the  wharves  in  the  upper  harbor. 

After  a  careful  consideration  of  the  whole  subject,  I  am  strongly 
impressed  with  the  importance  and  value  of  this  breakwater  as  provid- 
ing a  much-needed  harbor  of  refuge  for  the  increasing  coasting  trade. 

It  is  estimated  that  7,000  vessels  sought  the  shelter  of  this  harbor 
during  the  year  1870  j  3,390  of  these  were  boarded  by  the  revenue  boat. 

The  value  of  the  commerce  to  be  benefited  by  tlie  proposed  worJc. 

The  collector  of  the  port  states  that  in  the  year  1870  there  wer 


Tons. 

226  vessels  entered,  carrying 24, 528 

155  vessels  cleared,  carrying 19, 377 

Tonnage  of  the  district. 
570  vessels 30,279.86 


Value  of  imports $74, 013 

Value  of  exi)orts 8, 383 

Value  of  produce  of  fisheries 3,  724, 500 

Duties  assessed  in  the  year GO,  649 


CONSTRUCTION  OF  BREAKWATER. 

I  propose  to  construct  the  portion  up  to  low  water,  of  rough  stone  or 
riprap,  by  building  out  from  the  shore  end,  and  dumping  the  stone  from 
cars,  running  on  a  track  connecting  with  the  quarries  on  shore.  After 
this  enrockmcnt  shall  have  assumed  the  form  and  slope  given  by  the 
waves,  the  top  of  the  riprap  should  be  leveled  off  with  larger  blocks 
compactly  and  carefully  laid. 

Upon  this  the  8upersti*ucture  is  to  be  built,  consisting  of  a  wall,  faced  on 
each  side  with  stone,  arranged  as  headers  and  stretchers,  with  dove-tailed 
joints,  and  filletl  in  between  with  compact  concrete.  This  solid  construc- 
tion is  necessary,  in  order  to  obtain  the  strength  required  to  resist  the 
heavy  swells  and  seas  during  southerly  giiles,  and  also  to  be  enduring. 
It  has  a  greater  strength  of  construction  than  is  given  to  the  sea-walls  in 
this  barbor,  as  it  is  faced  both  on  the  front  and  back,  like  the  face  of  ^ 
sea-wall,  and  is  filled  in  between  the  tacea  yj\1\\  cowvv^^X.  v\Q\\v^x^\fc\  '^nns^ 
a  wall  will  stand  forever.    I  have  carvieOL  \t  u\>  o\i\^'  \5iN^Q\3LX\Y'vviKX*i^^^sss^^ 
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high  water  for  economy's  sake.  It  would  afford  a  better  shelter  from 
the  wiuil  if  it  were  higher,  but  I  think  this  height  will  be  sufficient. 

The  s«as,  in  very  rough  weiither,  will  probably  break  over  the  wall, 
but  this  will  not  appreciably  disturb  the  tranquillity  of  the  roadstead ; 
the  heavy  swells  of  the  sea,  which  do  the  most  damage,  will  be  efiect- 
ually  shut  out  by  the  wall. 

The  general  outline  of  the  section  of  the  face  and  back  will  be  para- 
bolic, similar  to  the  cuive  of  cross-section  of  the  natural  beaches  found 
upon  this  coast. 

The  general  width  at  top  is  10  feet.  The  width  at  bottom  de]>ends 
upon  the  depth,  the  inclination  of  the  face  under  water  being  assumed 
as  about  'M^. 

The  channel  end  of  the  breakwater  should  be  enlarged  to  form  a  base 
for  a  harbor  light  or  beacon.  The  expense  of  this  enlargement  will 
l)robably  be  covered  by  the  allowance  made  for  contingencies. 

ESTIMATED  COST  OP  CONSTRUCTION  OF  BREAKWATER. 

• 

I  have  estimated  that  the  stone  for  the  riprap  portion  of  the  break- 
water may  be  deposited  for  75  cents  per  ton,  as  i>er8ons  have  assured  me 
of  their  readiness  to  take  the  contract  at  that  price. 

The  leveling  off  the  top. of  the  riprap,  and  laying  large  blocks  for 
foundation  of  superstructure,  will  cost  (I  have  estimated)  81  25  per  ton. 

The  cost  of  the  sui^rstnicture,  for  facing,  concrete  filling,  and  coping, 
is  estimated  on  the  basis  of  the  actual  cost  of  similar  work  on  sea-walls 
in  this  harbor.  The  cost  in  reality  may  not  be  as  great,  because  the 
locality  at  Gloucester  is  near  the  quarries  from  which  the  stone  must  be 
obtained. 

Cost  of  riprap  up  to  high  water : 

L>32,994  tons  of  stone,  at  75  cents 8174.  745  50 

Top  of  riprap,  24,302  tons,  at  81  25 30,  452  50 

Superstructure : 

61,584  superficial  feet  of  granite  for  facing,  at  81.007 121, 13S  80 

3,831  running  feet  of  coping-stone,  at  813  50 51,  718  75 

Concrete  tilling,  8,373  cubic  yards,  at  88  50 71, 170  50 

Cost  of  breakwater 449,  226  05 

Add  10  per  cent,  for  contingencies 44,  922  60 

Total  cost 404, 148  65 


In  connection  with  this  subject,  and  in  obedience  to  circular:  of  May 
27,  18(>t),  I  desire  to  call  attention  to  the  question  of  the  real  estate 
owned  by  the  United  States  in  the  town  of  Gloucester. 

After  such  examination  as  I  have  been  able  to  make,  I  am  satisfied 
that,  in  .addition  to  the  ground  actually  covered  by  the  old  fort  on  Fort 
Point,  the  whole  of  that  point,  and  the  adjacent  neck  of  land,  properly 
belongs  to  the  United  States. 

The  heirs  of  George  11.  Rogers,  and  others,  claim,  a,s  reported  in  my 
letter  of  November  14,  1870,  all  the  land  except  what  is  covered  by  the 
walls  of  the  fort.  It  is  believed  that  this  claim  is  entirely  without  foun- 
dation. 

I  inclose  a  copy  of  the  extract  from  the  ixjcords  of  the  original  grant 
of  the  land  to  the  VJ\V\U\v\^U\tfe^^\i^  Wi^i.  W«\l  ^lVk\Q.\3*i«.^tiir^  as  furnished 
to  me  by  Major  Babaou,  cioWecXot, 
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It  will  be  seen  that  the  town  ceded  to  the  United  States  **  all  the  land 
the  property  of  the  town,  on  Watch-House  Neck,  so  called,"  "  for  the 
purpose  of  erecting  a  fortitication  thereon.'^ 

The  grant,  therefore,  now  holds  good,  the  only  question  being  as  to 
the  extent  or  limits  of  the  "  land  the  property  of  the  town,"  at  the  time 
of  the  grant. 

This  can  be  settled  by  legal  investigation.  As  this  laud  can  be  of  no 
further  use  for  the  purpose  of  a  fortification,  being  within  the  limits  of 
the  built-up  portion  of  the  town,  it  is  recommended  that  it  be  sold,  and 
that  the  procee<ls  be  applied  to  the  improvement  of  the  harbor. 

It  is  also  recommended  that  the  old  orduauce  storehouse  on  High 
street,  belonging  to  the  United  States,  be  also  sold,  and  the  proceeds 
applied  to  the  same  object. 

The  following  papers  are  inclosed : 

1.  Eeport  of  H.  F.  Botlifeld,  civil  assistant,  January  13, 1871. 

2.  Letter  of  Major  F.  T.  Babson,  collector,  November  26,  1870,  inclos- 
ing statistics,  &c. 

3.  Letter  of  Major  Babson,  of  September  1, 1870,  inclosing  copy  of 
records  of  gi*ant  of  Fort  Hill  to  the  United  States  by  the  town  of  Glou- 
cester, at  the  annual  town  meeting  held  May  12,  17!)4:. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

J.  G.  FOSTER, 
Lieutenant  Colonel  Engineers. 

Brigadier  General  A.  A.  HinrPHREYS, 

Chief  of  Engineersy  U.  S.  A.j  Washington,  D.  C. 


Boston,  January  13,  1871. 

Colonel  :  I  have  the  honor  to  lay  herewith  before  you  two  setB  of  drawinpjs,  origiuals 
aud  copies,  embodying  the  result  of  recent  surveys  of  Gloucester  Harbor,  Massachusetts, 
made  under  your  <lirections,  in  part  by  Mr.  A.  Boschk<^,  civil  engineer,  and  myself, 
with  a  view  of  delineating  a  system  of  improvements  for  said  harbor. 

On  sheet  No.  1,  all  the  improvements  piojected  are  enumerated,  and  marketl  on  the 
sketish  of  the  harbor  by  reil  letters,  A,  B,  C,  D,  E,  and  F :  this  sketch  was  copied  for 
this  purpose,  in  its  general  outlines,  from  the  Coast  Survey  map  published  in  1855.  Of 
these  improvements  the  by  far  most  extensive  and  important  one,  the  proposed  con- 
struction of  a  breakwater  on  the  shoals  at  the  entrance  of  the  harbor,  west  of  Eastern 
Point,  is  illustrated,  as  to  location  and  manner  of  constniction,  in  a  s[>ecial  sketch, 
appearing  on  the  same  sheet,  the  data  for  which  were  obtained  from  a  survey  made  ia 
August,  1870,  by  Mr.  A.  Ik>schk<^,  civil  engineer,  and  in  cross-sections  and  length  profile 
through  axis  of  breakwater.  Tliis  breakwater  is  to  consist,  in  the  main,  of  two  ports, 
viz  :  the  under  and  upper  structure. 

The  under  stntdurct  riprap  work,  of  a  total  length  of  3,870  feet,  has  a  varying  cross- 
section  of  from  50  to  100  feet  at  the  base,  by  a  constant  width  on  top  of  20  feet,  and  a 
height  cf  from  11  to  35  feet,  measured  on  the  axis.  The  parabolic  slopes  form  an  angle 
of  about  ',MP  to  'Mj^  with  the  bottom  of  the  bar ;  the  top  is  to  be  laid  in  the  plane  of 
mean  high  water;  in  the  upper  part  of  the  structure,  for  about  4  feet  in  height,  large 
sized  stones  will  be  compactly  and  carefully  laid  so  as  to  cover  joints,  the  largest 
stones  to  be  used  as  headers  on  the  faces  of  the  slopes,  so  as  to  underruu,  for  several 
feet,  the  first  course  of  the  upper  structure,  the  uppermost  layer  of  stones  to  be 
adjusted  to  a  general,  level,  and  the  interstices  between  the  stones  to  be  tilled  with 
spalls. 

Upper  structure. — An  even  bed  is  prepared  for  it  by  leveling  the  npper  surface  of  the 
riprap  with  cement  mortar.  The  structure  itself  consists  of  four  facing-courses,  A,  on 
l)oth  sides  and  ends,  of  cut-granite,  of  2  f»H?t  rise  each ;  the  stones,  in  each  course,  are 
to  be  laid  alternately  as  headers  and  stretchers,  with  dovetailed  jointA ;  beds  and  builds 
to  be  rough-hammered  straight,  and  joints  not  to  average  more  than  |  of  an  inch  in 
thickness.  The  filling,  B,  between  the  courses  of  concrete  well-rammed  home,  and  the 
heavy  capping,  C,  of  2  feet  6inche8  rise,  of  through  stones  lOfeet  deep,  by  an  average  face- 
measure  of  4  f«'et,  beds  to  be  rough-hammered  straight,  to])  to  be  brought  to  a  general 
level,  but  left  in  the  rough;  joints  to  ])e  of  the  do\«ta\\c(V \vvkUvT\v ivi\ ^i, ^\i^\»\v?wv>f^\s»xaL 
each  face.    The  subjoined  estimate  of  cost  could  ]^u^V\A^  \i^  \j\\>ft\i^ViH;«t  ws^  vis«QS^k 
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of  the  great  facilities  the  locality  furnishes  for  obtaining  all  the  materials,  with,  per- 
haps, the  exception  of  cement. 

Estimated  coat  of  Gloucester  breakwater. 
Umler  structure: 
Riprap  work  up  to  reference  (4  feet  9  inches)  above  mean 
U»w  water  and  junction  with  shore  and  aprons,  viz : 

'232,9<)4  tons  of  stone  at  75  cents |174,745  50 

Upper  layers  of  riprap  work,  from   reference   (4  feet  9 
inches  to  t<  feet  9  inches)  above  mean  low  water,  viz : 

24,302  tons,  ait  81  25..^ 30,452  50       

Total  for  under  structure $205,198  00 


Upper  structure : 

61,584  suptriicial  feet  of  cut-granite  facing,  at  $1  50 $92, 376  00 

Setting  facing,  61,534  superficial  feet,  at  45  cents 27,712  80 

Cement  nu^rtar,  viz:  38:i  barrels  of  cement,  at  $2  40 919  20 

1,308  bushels  of  sand,  at  10  cents 130  ^ 

$121, 138  SO 

3.831  running  feet  of  coping,  at  $11  25 $45, 098  75 

Settiug  coping,  3,8:n  running  feet,  at  $1  50 5,746  50 

Cement  mortars,  viz :  cement,  319^  barrels,  at  $2  40 7(56  20 

Sand,  1, 073  bushels,  at  10  cents •  107  30 

r-        $51,718  75 

Concrete  filling  in  wall,  viz :  8,373  cubic  yards,  at  $8  50 $71 ,  170  50 

Total  for  upper  structure 244,028  05 

Total  estimate  cost  of  breakwater 449,226  05 

Add  10  per  cent  on  estimated  cost  for  contingencies 44, 922  60 

Grand  total  of  estimated  cost 494,148  65 


The  amount  of  contingencies  has  been  assumed  somewhat  high,  on  account  of  the 
probability  of  the  work  of  constniction  having  to  be  carried  on  through  a  period  of 
three  U)  five  years,  or  even  longer,  and  for  the  reason  that  a  pier-heatjl  for  a  beacon- 
light,  at  the  westerly  end  of  the  breakwater,  may  have  to  be  included  in  its  construc- 
tion. 

On  sheet  No.  2  the  upper  harbor  of  Gloucester  is  shown,  as  surveyed  under  the  direc- 
tions of  the  State  comniissionors  of  Massachusetts,  by  Mr.  A.  Boschk^,  civil  eng^ineer. 
Some  slight  alterations  thereon  have  been  made  by  me  to  make  the  map  corres^iond 
with  the  actual  construction  of  some  of  the  wharves.  The  locations  of  the  rocks,  as 
determined  by  me,  with  the  assistance  of  a  diver,  in  November  last,  have  been  marked 
on  the  i)1an  w  ith  the  red  letters  A,  B,  C,  D,  £,  and  special  sketches  and  not-es  have 
been  added  descriptive  of  the  character  and  size  of  the  rocks,  &c. 

The  survey  discloHcd  the  fact  that  some  of  the  rocks  could  hardly  be  called  obstruc- 
tions to  navigation;  the  rock,  or  rather  small  head  of  granite  ledge,  otf  J.  Friend^s 
wharf,  at  D  on  sketch,  and  the  small  boulder  off  Pew's  wharf,  come  under  this 
descrijition. 

All  the  rocks  of^er  comparatively  but  little  diflSculty  for  removal,  being  either  the 
solid  hoads  cropping  ont  from  granite  ledges  of  coarse  texture,  or  detached  granite 
bouldrrs  of  greater  or  smaller  size,  all  situated  in  sheltered  i)arts  of  the  harbor,  where 
currents  and  winds  are  of  little  account. 

I  have  no  doubt  that  all  the  larger  boulders  can  bo  easily  broken  up  to  suitable  size 
for  removal,  by  charges  of  dualiu  being  fired  from  their  tops;  one  or  two  charges,  fired 
from  a  drill-hole  about  8  feet  in  depth  in  the  center  of  Clam  Sock,  and  a  ftw  small 
charges  from  one  or  two  drill-holes  of  lesser  depth  in  the  small  gnmito  ridge  off  J. 
Friend's  wharf,  will  certainly  dispose  of  the«e  obstructions,  if  heavy  charges  of  dualin 
placed  on  top  will  not  do  it. 

I  shall  now,  iy  a  few  words,  give  w^hatever  information  has  been  derived  from  my 
special  survey,  and  add  estimated  cost  for  the  removal  of  each  rock. 

BabsntrH  lA-dgv  (at  A  on  sketch)  is  situated  at  the  head  of  the  lower  harbor,  south- 
erly of  Fort  Point,  and  about  300  yards  from  it,  Ten-Pound  Island  light  bearing  south 
3^  12'  west  from  its  central  part. 

Beacon,  ou  southwest  8V>it  of  Rocky  Neck,  bearing  east  10^  30^  south  from  its  central 
part. 


ninj 
Uai 
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betwot'ii  ilio  Id-foot  curves  is  260  feet;  its  greatest  width  178  feet,  with  an  area  inside 
the  Id-loot  curve  of  3.(K)0  square  yards.  The  led^e  has,  bo  far  as  ujy  survey  disclosed  it, 
not  less  than  18  feet  of  water  over  it  at  mean  low  water,  the  ol>structiou  for  vessels 
drawing?  IX  feet  or  more  being  caused  by  the  many  boulders  of  granite  with  which 
it  is  thickly  covered.  These  l)oulders  are  of  all  possible  sizi>4),  from  small  shingle. 
Wedged  in  between  the  boulders,  up  to  pieces  of  twenty  and  more  tons,  some  of  which 
have  less  than  13  feet  over  them  at  mean  low  water.  The  sea-weed  attached  to  the 
larger  boulders  and  higher  parts  of  the  ledge  interfered  much  with  making  a  careful 
survey,  as  the  diver  had  great  difficulty  to  get  a  footing  between  the  slippery  boulders 
which  were  covered  and  surrounded  with  it.  From  the  soundings  taken,  and  the 
description  given  to  mo  by  the  diver,  who  made  several  descnuts  to  the  ledge  on  differ- 
ent parts,  I  lind  that  there  are  about  670  cubic  yards  of  boulders  to  be  removed  in 
order  to  obtain  about  Id  feet  over  the  solid  ledge  at  mean  low  water.  The  surround- 
ing Iwttom  of  the  ledge  averages  about  19  feet  at  mean  low  water,  except  south, 
southeast,  and  east  of  it,  where  it  slopes  rapidly  down  to  the  deep  water  of  the  chan- 
nel. 

The  ledge,  being  but  poorly  marked  by  a  spar-buoy  over  it«  midille,  is  considered, 
on  account  of  its  extent,  a  considerable  impediment  and  danger  to  vessels  drawing  13 
feet  and  more — as,  for  inst-ance,  the  vessels  bringing  salt  from  Europe  or  elsewhere, 
in  particular  when  tacking  against  head-winds. 

The  estimated  amount  of  rock  to  be  removed  is  1,500  tons.  .  After  breaking  tip  the 
larger  boulders,  by  surface  charges  with  dualin,  it  will  not  bo  difficult  either  to  hoist 
the  pieces  by  shackling  them,  or,  to  save  the  exi>euse  of  a  diver  and  dispatch  work,  to 
grapple  for  them  with  a  clam-shell  dredge. 

Clam  Rock,  (at  B  on  sketch,)  embedded  in  mud,  is  a  round  clam-shell  shaped  head  crop- 
king  out  fn)m  a  solid  ledge  of  coarse  dark-colored  granite,  situated  at  the  entrance  into 

^rbor  Cove,  right  in  the  way  of  the  many  vessels  going  to  their  berths  at  the  well- 
sheltered  wharves.  Its  length  is  15  feet,  average  wiclth  11^  feet.  It  has  one  foot  over 
it  at  mean  low  water,  and  rises  8  feet  above  the  bottom  surrounding  it.  It  contains  30 
cubic  yards  above  the  0-foot  water-line,  or  about  67  tons.  The  modus  operandi  for  its 
removal  may  corrrespond  with  that  mentioned  above;  or,  to  make  sure  at  once  of 
saccess,  a  drill-hole  8  feet  in  depth  may  be  driven,  and  charges  fired  from  it. 

Pinuacle  Hack,  (at  C  on  sketch.)  A  group  of  granite  boulders,  situat-od  s<mth-8outh- 
east  of  I).  Parkhurst's  wharf,  and  about  170  feet  from  the  middle  of  its  channel-face, 
consisting  of  Pinnacle  Hock  proper  and  a  group  of  smaller  boulders  west  of  it. 

Pinnacle  iiock proper,  a  large  boulder,  conforming  somewhat  in  shaiie  with  its  name, 
has  8.3  feet  over  it  at  mean  h>w  water,  and  rises  8  feet  4  inches  above  the  surrounding 
bottom  of  soft  mud,  into  which  it  has  sunk  from  1  to  1^  feet.  It  measures  16  feet  in 
length,  by  an  average  width  of  14  feet,  and  is  9  feet  8  inches  high ;  two  of  its  sides,  the 
northerly  and  westerly,  are  bold  and  in  part  overhanging.  One  heavy  charge  of  dualin 
on  top  of  the  main  rock,  and  a  smaller  charge  on  the  next  largest  of  the  l>oulder8,  will 
suffice  to  break  them  into  suitable  pieces  to  be  hoisted  on  board  the  working-vessel  or 
grapple  for  with  a  clam-shell  dredge. 

Pmnacle  Rock  proper  contains  54|  cubic  yards ;  the  group  of  smaller  rocks,  24  cubic 
yards ;  total  number  of  tons  of  rock  to  be  removed,  175. 

Rock  off  J,  Friend's  wharf y  (at  D  on  sketch.)  Distant  from  it  about  300  feet  is  the  crop- 
ping out  of  a  granite  ledge  in  the  shape  of  a  comb,  having  a  bold  easterly  and  south- 
easterly face.  The  highest  part  has  13  feet  of  water  over  it,  the  surrounding  bottom 
lOJfeet.  It  measures  22  feet  in  length  by  12  feet  in  width,  and  is  3|  fwft  above  the 
surrounding  bottom.  A  few  drill-hole  charges  will  remove  it.  It  contains  22  cubic 
yards.  c»r  about  49  tons  of  rock. 

Rock  off  Peir's  wharf  (at  E  on  sketch.)  A  small  granite  boulder  of  about  6  or  7  tons, 
rising  about  1^  feet  above' surrounding  bottom  ;  can  be  easily  hoisted  or  rolled  out  of 
the  way. 

Estimated  cost  of  removal  of  rocks  in  Gloucester  Harhor* 

Babson's  Ledge : 
670  cubic  yanls  of  boulders,  say  1,500  tons,  at  $8 $12, 000  00 

Clam  Hock : 
30  cubic  yards  ofledgcjsay  67  tons,  at  810 670  00 

Pinnacle  H(K>k: 
78^  cubic  yards  of  boulders,  say  175  tons,  at  §10 1,750  00 

Kofk  otf  J.  Friend's  wharl': 
22  cubic  yards  of  ledge,  say  49  tons,  at  iXO 490  00 

Rock  otf  Pew's  wharf: 
Small  boulder,  say  6  tons,  at  810 60  00 

Total  estimated  cost  of  removal  of  rocks 14,970  00 

Add  5  per  ccirt.  for  estimated  cost  for  coutiugencLea - •         %^\fe 

Grand  total  of  eatimated  cost V>>CV>^'^ 
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RECAPITULATION. 

Estimated  cost  of  breakwater J494,148  65 

Estimated  cost  of  removal  of  rocks 15,718  50 


Total  cost  of  projected  improvements  in  Gloucester  Harbor 509.  i%7  15 

Very  respectfully,  your  obedient  servant, 

H.  F.  BOTHFELD, 

Civil  A8ai$t€int, 
Lieutenant  Colonel  J.  G.  Foster, 

Corps  of  Engineers. 


Gloucester,  September  1,  1S70. 

Dear  Sir  :  I  liave  the  honor  to  acknowledge  the  receipt  of  your  c4)mmunication  of 
the  29th  instant,  n*lative  to  lands  at  Fort  Point,  in  Gloucester  Harbor.  I  herewith 
submit  a  copy  of  the  town  records,  dated  May  12, 1794,  showiu>;  the  original  power  of 
Jurisdiction  ^raut<Hl  by  the  town  to  the  United  States. 

Tlie  question  as  to  what  land,  other  than  that  occupied  by  the  fortifications,  belon|;ed 
at  that  time  to  the  town,  will  be  difficult  to  settle.  The  outlines  of  the  old  fi»rt  are  plainly 
yisible,  and  can  be  comprehended  at  a  clance.  If  the  Government  has  a  claim  n]>oa 
any  land  there,  that  occupied  by  the  old  fort  would  doubtless  bo  recoverwL  Mr.  Bor- 
ers has  not  occupied  that  portion  of  the  land  covered  by  the  old  fort,  but  he  has  tokea 
down  the  walls  and  parapt^ts  and  placed  his  fences  on  the  line  of  the  (mter  wall  of  the 
fort.  There  is  no  record  of  jurisdiction  ctnled  by  the  State,  as  there  is  of  all  other  prop- 
erty held  by  the  United  States  in  this  district. 

Another  question  would  be,  whether  .the  town  had  the  right  to  code  jurisdiction ;  and 
in  case  it  had,  the  total  abandonment  by  the  Government  of  the  fort  (the  guns  bein? 
removed  at  the  time  of  the  Mexican  war)  would  not  have  any  claim  by  the  UnitoJ 
States,  the  land  reverting  to  the  town,  it  having  been  ceded  conditionally  for  a  fortiti- 
catioa,  and  the  United  States  ceasing  to  use  it  as  such. 

Mr.  Marsh,  the  a<lministrator  of  the  estate  of  Mr.  Rogers,  claims  that  he  has  deeds 
of  all  the  lands  oc<rupie<l  bj'  Mr.  Rogers ;  this  does  not  include  the  fort. 

The  town,  as  you  will  see  by  the  vote,  granted  all  the  laud  where  the  fort  pow 
standai* 

Babson's  History  of  Gloucester  mentions  two  appropriations  for  fortifications  at 
Watch  House  NiM'.k  previous  to  May  12,  1794,  and.  speaks  of  the  present  fort  being 
built  upon  the  lines  of  those  works,  which  is  no  doubt  correct.  Therefore,  either  the 
Unitinl  States  or  the  town  owns  the  land  covereil  by  the  fort. 

The  property  would  bring  about  fldOO  or  $1,000.  There  is  also  a  piece  of  land  on  High 
street,  in  this  town,  of  which  I  think  the  Ordnance  Department  has  cognizance.  There 
is  a  brick  building  on  it  used  for  the  storage  of  guns  during  the  war  of  1H12.  I  assisted 
Captain  Williams  in  measuring  it  about  two  years  ago.  I  should  recommend  that  all 
of  this  property  be  sold,  as  it  is  of  no  practical  use  to  the  Government, 
ttvapiectfully,  your  obedient  servant, 

F.  T.  BABSOX, 
Collector  District  of  Gloucester, 

Lieutenant  Colonel  J.  G.  Foster,  U.  S.  E. 


"At  the  annual  meeting  held  in  Gloucester  on  Monday,  May  12, 1794,  (selectmen  pre- 
siding,) under  the  fourth  article  of  the  warrant,  which  reads  as  follows :    . 

**4th.  To  "know  the  minds  of  the  town  concerning  Fort  Hill" — 

"  Voted,  That  the  selectmen  of  this  town  cede  to  the  United  States  of  America  all 
the  land,  the  j>roperty  of  the  town,  on  Watch  House  Neck,  so  called,  where  the  fort 
now  stands,  for  the  purpose  of  erecting  a  fortification  thereon. 

"  I,  David  W.  Low,  hereby  certify  that  I  hold  the  office  of  town  clerk  of  Gloucester, 
Massachusetts,  and  that  the  foregoing  is  a  true  and  correct  transcript  from  i*econl- 
book  No.  3,  pages  390  and  391  of  said  town. 

"Witness  my  hand  this  1st  day  of  September,  A.  D.  1870. 

"  DAVID  W.  LOW, 
"Toirn  Chrk  of  Glottctster,^ 


*  Note. — Th\«  \»  not  R\T\c\\y  coinicX.*,  V\vfc  \vvwtv  «2yviTv\^^.  "  ^\.\\<klaad^  tho  propcrtv  of  the  tovrn,  od 
Watch  llonse  Neck,  w)  ca\\vjd,*^\i«re  iVws  lotV.  ^qvj  \4Vmx«\%:' 

liveM.\A\>A.TvX  ^^^«wd.o)  '£.<sfjvt«KtV 
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Stathticfi  of  the  tonnage,  <f*c.,  of  the  district  of  Gloucester  for  the  year  eliding  June  30,  1870. 

Ve88<»l8  boarded  by  revenue-boat,  3,390. 

Value  of  imports $74,013  00 

Value  of  exports 8,:J8:J  00 

Duty  assessed 66,649  09 

226  vessels  entered,  24,528  tons ;  155  vessels  cleared,  19,377  tons. 
Tonnage  of  the  district,  570  vessels,  30,279.86  tons.    Value  of  tbo  products  offish' 
cries,  ^lVZ4,rm. 
7,000  vessels  (estimate)  have  made  a  harbor  here. 


CU8TOM-nOU8E,  GLOUCESTER, 

Collector's  Office,  November  26, 1870. 

Sir  :  In  accordance  with  your  request  I  herewith  transmit  statistical  facts  relative 
to  Gloucester  Harbor,  compiled  fro.ni  the  books  of  this  office. 

I  also  submit  a  record  of  losses  in  Gloucester  Harbor  from  some  of  the  several  storms 
■  since  1839: 

December  15, 1839. — Total  wrecks,  23  vessels ;  dismasted,  32  vessels ;  lives  lost,  20. 

January  1, 1840. — Six  vessels  lost,  and  1  life  lost. 

October  3, 1841. — Four  vessels  wrecked,  2  driven  out  to  sea  and  abandoned,  and  5  dis- 
masted. 

January  19,  1857. — Five  vessels  driven  to  sea,  4  wrecked  on  shore,  3  dismast^sd. 

February  24,  1862. — Four  vessels  driven  on  shore  and  wrecked. 

January  17,  1867. — Four  vessels  driven  on  shore. 

March  25,  1868. — ^Threo  vessels  driven  out  to  sea,  and  2  wrecked  on  shore. 

December  9,  1868. — ^Three  vessels  driven  ou  shore. 

December  12,  1868. — Seven  vessels  injured. 

February  5,  186H. — ^Thirteen  vessels  struck  on  Dog  Bar. 

September  8,  1869. — Seven  vessels  wrecktMl. 

To  this  may  be  added  a  large  number  of  accidental  losses,  equaling  25  per  cent,  of 
the  general  loss. 

It  will  be  observed  from  the  marine  report  that  thousands  of  vessels  seek  suiter  in 
this  harbor  yearly. 

The  immediate  local  tonnage  is  well  protected  in  the  inner  harbor.  The  losses  from 
wreck  fall  principally  from  the  coasting  vessels.  During  easterly  storms  a  heavy 
undertow  or  swell  is  thrown  int-o  the  harbor,  which  is  the  principal  cause  of  the  wrecks. 
If  this  were  averted  by  the  breakwater,  the  outer  harbor,  which  is  principally  used  by 
coasters,  would  be  safe  as  the  inner  harbor.  Oft«n,  during  severe  storms,  much  dam- 
ago  is  done  to  vessels  lying  at  the  wharves  by  the  heavy  sea  thrown  in.  Whatever 
may  be  the  local  benefit  derived  from  the  breakwat^^r,  it  will  be  more  than  equally 
shared  by  all  vessels,  both  from  the  Atlantic  'ports  of  the  United  States  and  the  British 
Provinces. 

In  regard  to  the  question  of  the  rights  of  Government  in  the  land  at  Fort  Defiance, 
I  would  say  that  the  record  of  the  vote  of  the  town,  furnished  by  Major  L#ow,  over  his 
certificate  an  town  clerk,  and  forwarded  in  a  former  letter,  is  the  best  authority  we 
have  at  pnssent. 

B.  H.  Smith,  esq.,  surveyor  of  this  district,  and  one  of  our  ablest  lawyers,  is  now 
investigating  the  whole  afiiiir,  and  you  will  be  furnished  with  a  report  embracing  all 
the  facts  that  can  be  ascertained. 

The  land  and  building  on  High  street,  formerly  used  for  storing  ordnance,  is  covered 
by  a  deed,  now  in  possession  of  the  Ordnance  Department.  Captain  Williams,  the 
oilicer  in  cliafge  of  the  sea-coast  defenses,  at  one  time  took  the  measurement  of  this 
land  for  the  Department. 

I  am,  respectfully,  j*our  obedient  servant, 

F.  T.  BABSON,  Collector. 

M^jor  General  John  G.  Foster,  Boston,  \ 
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V20. 

PRESERVATION     AND     IMPROVEMENT    OP     BOSTON     HARBOR,    MASSA- 
CHUSETTS. 

The  several  works  contemplated  for  the  preservation  and  improve- 
ment of  this  harbor,  remaining  unfinished  on  the  1st  of  July,  1870, 
were  as  follows,  viz : 

1.  Sea-wall  for  the  protection  and  preservation  of  Point  Allerton. 

2.  Sea-wall  for  the  protection  and  preservation  of  Gallop's  Island. 

3.  Sea-wall  for  the  protection  and  preservation  of  north  head  of 
Long  Island. 

4.  The  removal  of  Kelly's  Ledge. 

6.  Dredging  a  channel  through  the  Upper  Middle  Bar. 

These,  several  works  were  under  the  charge  of  Lieutenant  Colonel 
John  G.  Foster,  Corps  of  Engineers,  until  the  25th  of  May,  1871,  when 
they  were  transferred  to  my  charge. 

On  the  1st  of  July,  1870,  there  was  an  unexpended  balance 
available  for  these  works  of $74, 619  32 

And  by  an  act  of  Congress  approved  July  11, 1^70,  there 
was  appropriated  therefor 100, 000  00 

And  by  act  of  March  3, 1871 1(K),000  00 

Total 271,619  32 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 195,975  15 

Balance  available  July  1,  1871 78,644  17 

1.  Sea-wall  at  point  allerton. 

Work  was  commenced  upon  this  sea-wall  in  the  latter  part  of  Sep- 
tember, 1870,  under  a  contract  made  on  the  24th  of  ]May,  1870,  with 
Mr.  James  M.  Andrews,  of  Biddeford,  Maine,  and  was  carried  on  by 
him  until  the  1st  of  June,  1871;  and  by  hired  labor  during  the  latter 
part  of  June. 

The  following  tabular  statement  exhibits  the  condition  and  progress 
upon  this  work  during  the  past  year,  viz: 


i 

B- 


1 

s 

3 

4 
5 
6 

7 
8 


Character  of  work. 


Granit<»  faring,  (linear  foot) 

Oranito  C(ipiiig,  (linear  foot) 

Concroto  loiinuation and  backinc.  (cubic  yards), 

Excavation  for  foundation,  (cubic  yardH) 

Back  fillinfi:,  (cubic  yards) 

Grauit«'  iiavin;j,  (Hupf-rftcial  yards) 

Dry  wall,  (cubic  yards) *. 

Grading  bluff  back  of  sea- wall,  (cubic  vards)  . . 


Work  done  during  the  fiscal  year 
ending  June  90,  1871. 


Bv  contract  of 
jklay  34, 1870. 


Bv  hired 
labor. 


433f 

S16C 
1,603 

S.13i? 

1,600 


401 

167 

lG-2 

43 


Total. 


474} 

S4t; 

1.770 

2. -200 

1,043 


Work  reman- 
ing to  be  done 
in  completion 
of  tho  wall 
to  itM  contem- 
plated length 
of  1.330  feetw 


7351 
OHO 
9,5(3 
3,140 
2,631 
2,050 

80  ' 
4,990 


The  estimated  cost  of  tho  completion  of  the  sea-wall  to  the  contem- 
plated lengtU  of  1,2^0  fee\,  \^  ^^:^'i^^ViKi, 
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2.  Sea-wall  at  gallop's  island. 
I 

The  construction  of  this  sea-wall  was  commenced  in  the  ye<ir  1868, 
and  continued  in  1869  and  1870.  The  wall  proper  was  completed  about 
the  middle  of  October,  1870,  its  total  length  being  1,745  feet. 

The  operations  upon  this  wall  during  the  fiscal  year  ending  June  30, 
1871,  were  cnrried  on  until  the  end  of  April  under  a  cx)ntra<jt  made 
May  26,  1868,  with  Mr.  James  Andrews,  of  Biddeford,  Maine;  and 
afterward  by  hired  labor  and  hired  machinery. 

The  following  tabular  statement  exhibits  the  condition  and  progress 
upon  this  work  during  the  fiscal  year,  viz : 


I. 
a 

s 


1 

2 
3 

4 
5 
6 

7 


Character  of  work. 


Granit«  facing,  (linear  feet) 

Granite  coping,  (linear  foot) 

CoDcmte  foundation  and  backing,  (cubic  yaribt) 

ExcMVRtion  for  foundation,  (cubic  yarda) 

Back  flllintc  and  ;n*adine,  (cubic  yarda) 

Graniti^  pavinp,  (anperflcial  yards) 

Dry  wall,  (cubic  yards) 


Work  done  during  tho  fiscal  year 
ending  Juno  30, 1871. 


By  contract  of 
May  36,  18Cd. 


406f 

396 
1,097 

806 
4. 10)f>| 

908} 
75 


Bv  hired 
labor. 


RIG 
970} 


TotaL 


406} 

3U6 

1,097 

808 

4,  9:m} 

1, 179^ 


75 


Work  remain* 
iug  to  1)6  done 
in  c^nipletioii* 
of  the  wall  to 
a  total  length 
of  1,745  foet. 


5.000 

1,136 

.M) 


Estimated  cost  of  completion  of  this  sea-wall  is  89,500. 

All  the  work  will  probably  be  finished  by  the  end  of  September,  1871, 
except  grading  the  bluft*,  which  it  is  proposed  to  defer  until  another 
season. 

3.  Sea-wall  on  the  north  head  of  long  island. 

The  construction  of  this  sea-wall  was  commenced  about  the  middle  of 

•  August,  1870,  by  Mr.  James  Andrews,  of  Biddeford,  Maine,  under  a 

contract  dated  May  24, 1870,  and  was  continued  by  him  until  the  1st 

of  June ;  and  afterward  by  hired  labor  during  the  latter  part  of  June. 

The  length  of  the  sea-wallas  now  contemplated  is  2,100  feet. 

The  following  tabular  statement  exhibits  the  condition  and  progress 
on  this  wall  during  the  past  year,  viz : 


u 

Character  of  work. 

Work  done  dnrinj;  the  flncal  year 
ending  Jane  30,  1871. 

Work    remain- 
ing to  bo  done 
in  completion 

c 

B 

By  contract  of 
May  24,  1870. 

Bv  hired 
labor. 

Total. 

to  its  contain- 
plat<'d  longtb 
of2,lU0foet. 

1 

Granite  facing,  (linear  feet) 

670 

350.375 
1,  720.  5 

1,632 
1,108 

53.5 

723.5 
330.  375 
1,846.5 

1.742 
1,246 

1,376  5 

2 

Crranite  coninir.  (linear  feet) 

1,733 

3 

4 

5 
6 

Concn'to  loundation  and  backing,   (cubic 

yards.) 
Excavation  for  fonndation,  (cnbic  yards) . . . 

Back  HUiog  and  jj^adinf:,  (cubic  yards) 

Granite  iKivhic,  (sunerticial  vards) 

126 

110 

78 

3,416 

3,180 
8.215 
3,460 

7 

Dry  wall,  (cubic  yards) 

50 

Estimated  coat  of  completing  this  sea-wall  to  its  total  contemplated 
ength  of  2^100  feet  is  $114,700. 

4.  Removal  of  kelly's  ledge. 
This  ledge  lies  in  the  main  ship-cliaiiueSV,  3it^cXV^  SxvXSafcXvMi.^^^^^a^'^iafc 
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entrance  buoy  to  Spit  light,  and  had  originally  only  16  fi?et  of  water 
UiK>n  it  at  mean  low  water. 

Operations  to  reduce  it,  by  submarine  blastinf^,  to  a  depth  of  23  feet 
at  mean  low  water  were  commenced  in  1869,  and  at  the  close  of  the 
season,  after  many  diflSculties,  only  about  one-half  the  work  on  this 
rock  was  completed. 

In  the  latter  part  of  1870  operations  were  resumed  but  were  again 
suspended  on  the  30th  of  December,  on  account  of  the  very  unfavor- 
able weather.  Owing  to  the  unfavorable  character  of  the  rock,  the 
progress  in  its  removal  has  been  ver>'  slow  from  the  beginning.  Since 
the  Ist  of  «Tuly,  1870,  459  tons  of  rock  have  been  removed  and  deposited 
upon  the  shore,  and  about  fifty  tons  have  been  thrown  into  deep  water 
near  the  rock,  making  the  total  quantity  removed  since  the  commence- 
ment of  operations  amount  to  834  tons. 

There  still  remain  two  or  three  points  of  ledge  having  a  depth  of  but 
21J  feet  at  mean  low  water,  which  should  be  reduced  to  the  required 
level  of  23  feet  at  mean  low  water,  which  can  be  accomplished  in  a  few 
days  of  favorable  weather. 

The  removal  of  this  rock  secures  a  great  advantage  to  navigators  in 
enabling  them  to  make  one  straight  course  from  the  entnince-buoy  to 
the  spit  light. 

5.  Dredging  a  channel  through  the  upper  iODDLE  bar. 

The  contemplated  plan  for  the  improvement  of  this  bar  consists  in 
the  excavation  of  a  channel  to  a  width  of  1,000  feet,  and  a  depth  of  23 
feet  at  mean  low  water,  the  distance  across  the  bar  being  about  2,200 
feet. 

Tlie  operations  upon  this  bar  are  reported  by  Lieutenant  Colonel 
Foster,  (in  a  special  report  dated  January  2,  1871,)  to  have  been  as 
follows : 

The  peculiar  character  of  the  material  of  this  har,  a  very  hartl  indnrated  yel- 
low clay,  (hard  pan,)  prevent*^  the  different  machines  that  were  successively  tfiwl 
daring  tlip  three  past  seasons  from  sncceeding.  During  this  season,  however,  Mr.  E. 
R.  Seward,  of  Albany,  the  contractor,  (under  his  contract  of  May  24,  lh70,)  with  the 
assistance  of  Mr.  C.  H.  Montiue,  has  succeeded  in  making  one  straight  cut,  2,200  feet 
in  length,  entirely  through  the  oar,  to  a  depth  of  23  feet  at  low  water,  and  a  width  of 
45  feet.    This  cut  is  marked  by  three  spar-buovs. 

Eighteen  thousand  six  hundred  cubic  yards  of  material  have  been  dredged  and  dumped 
during  the  se:ison. 

The  ex)ntract  price  for  this  work  was  85  cents  per  cubic  yanl. 

Operations  were  resumed  by  the  contractor,  in  a  second  cut  on  this 
bar,  in  the  spring  of  1871,  and  were  continued  until  the  1st  of  June, 
1871,  when  the  contract  was  closed. 

There  were  excavated  in  the  second  cut  7,520  cubic  yards,  making  a 
total  of  20,120  cubic  yards  in  both  cuts. 

Under  instructions  from  the  Engineer  Department^  proposals  were 
again  invited  on  the  the  22d  of  June  for  continuing  this  work  under 
the  appropriation  of  March  3,  1871,  to  the  extent  of  50,(KK)  cubic  yards, 
more  or  less,  of  dredging.* 

The  completion  of  this  channel  to  a  width  of  1,000  feet  would  require 
the  additional  excavation  (taking  the  amouut  excavated  in  the  first  cut 
as  a  basis)  of,  say,  3vS5,000  cubic  yards,  which,  at  60  cents  per  cubic  yard, 
amounts  to  $231,000. 

*0n  the  2i)th  of  3u\y ,  \>n\,^  c»w\T«Lct  vfaft  made  with  Mr.  R.  G.  Packard,  of  Brooklyn, 
Kow  York,  the  lov;*iaX  oil  ^\*i\i\^"SLVit«>,l<iY  ^q\v^^\N\\\^  ^«tV  >4X"^i  <i^\v\>j^  ^c  cubic  yaird. 
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The  following  is  a  recapitulation  of  the  estimates  for  the  completion 
of  all  the  incomplete  works  of  improvement  named  above,  viz : 

1.  Sea-wall  on  Point  Allerton. $92, 300  00 

2.  Sea-wall  on  Gallop's  Island 9, 600  00 

3.  Sea-wall  on  north  head  of  Long  Island 114, 700  00 

4.  Completing  the  removal  of  Kelly's  Ledge,  (say) 500  00 

5.  Completion  of  the  channel  through  the  Upper  Middle 

Bar  to  a  width  of  1, 000  feet 231, 000  00 

Contingencies,  (say) 45, 644  17 

Total 493, 644  17 

Amount  available  July  1,  1871 78, 644  17 

Additional  amount  required  for  completing  the  contem- 
plated improvements 415^  000  00 

Of  this  amount  there  could  be  expended  to  advantage, 

during  the  next  fiscal  year,  the  sum  of $175, 000  00 

On  the  several  works  as  follows,  viz : 

1.  Sea-wall  on  Point  Allerton,  500  linear  feet,  at  $100 50, 000  00 

2.  Sea-wall  on  Gallop's  Island,  in  completion  of  work 9, 500  00 

3.  Sea-wall  pn  north  head  of  Long  Island,  800  linear  feet, 

at  $75 60,000  00 

4.  Completing  the  removal  of  Kelly's  Ledge 500  00 

5.  Dredging  the  channel  through  the  Upper  Middle  Bar 

to  an  additional  width  of  150  feet 37, 500  00 

Contingencies 17, 500  00 

Total,  (as  above) 175, 000  00 

For  the  further  prosecution  of  the  above  works  during  the  fiscal  year 
ending  June  30, 1872,  proposals  have  been  invited  for  continuing  the 
sea-walls  on  Point  Allerton,  and  on  th^  north  head  of  Long  Island,  as 
well  as  for  dredging  in  the  Upper  Middle  Bar,*  to  the  extent  allowed  by 
the  available  balance  of  the  appropriation  for  that  year,  and  it  is  ex- 
pected that  the  sea-wall  on  Gallop's  Island  will  be  completed  by  the 
end  of  September,  1871,  except  the  grading  of  the  bluff  in  its  rear. 


V2L 


Boston,  Massachusetts,  January  10, 1871. 

General  :  As  the  operations  of  the  year  upon  the  works  of  improve- 
ment in  this  harbor  have  closed,  and  as  the  greater  portion  of  the  work 
accomplished  was  done  during  the  latter  part  of  the  season,  and  con- 

•  

*  The  foUowing  contracts  have  been  made  for  these  works,  viz : 

Contract,  dated  July  26, 1871,  with   Mr.  James  M.  Andrews  for  sea-waU  on  Point 
Allerton. 

Contract,  dated  July  26,  1871,  with  Mr.  James  M.  Andrews  for  sea-wall  on  Long 
Island. 

Contract,  dated  July  29,  1871,  with  Mr.  R.  G.  Packard  for  dredging  on  the  Upper 
Middle  Bar. 

The  estimated  above  given  for  the  total  coTnp\«t\oii  oi  \X\««fe  ^wV%>aaN^\i<j«^^i>afc^ 
upon  the  prices  contained  in  these  contracts. 

56e 


882         REPORT  OF  THE  CHIEF  OF  ENGINEERS. 

sequeiitly  not  included  in  my  report  at  the  close  of  the  fiscal  year — 
June  30 — ^it  secBis  to  be  a  proper  and  favorable  time  for  in^senfting  a 
comprehensive  report  of  the  Whole  season's  wf>rk ;  and,  also  being  of 
interest  in  the  connection,  to  give  a  brief  sketqh  x)i  the  plans  adopted 
for  the  preservation  and  improvement  of  the  hM^bor,  the  progress  thas 
fttr  made  in  their  execution,  the  results  and  ascertained  foots,  and  the 
proper  conclusions  to  be  drawn  from  them. 

The  natural  boundaries  of  Boston  Harbor  indnde  all  the  espaase  of 
tide-water  lying  within  a  line  drawn  from  Point  Allerton  to  Point  Shir- 
ley, and  extending  from  that  line  westward  to  the  shores  of  the  main- 
land.   . 

This  comprises  a  surface  area  of  nearly  31,000  acres,  from  which,, 
deducting  the  area  of  the  islands  within  the  harbor,  nearly  1,000  acres 
in  extent,  gives  a  water  area  of  the  harbor  of  29,700  acres.  This  large 
expanse  is  well  sheltered  from  the  ocean  by  Point  Allerton  and  the  ten 
seaward  islands,  among  which  the  most  imix)rtant  Are  Deer  Island, 
Lovell's  Island,  and  the  three  Brewster  Islands.  These  islands  and  the 
adjacent  headlands  constitute  the  natural  breakwaters  of  the  harbor, 
through  which  the  two  deep  channels,  the  Main  Ship-Channel  and 
Broad  Sound  Channel,  pass  in  such  a  manner  that  all  vessels,  as  soou 
as  they  are  fairly  within  the  jiortals  of  the  harbor,  are  within  easy 
access  of  well-sheUered  roadsteads. 

The  large  interior  basin  of  the  harbor  is  fortunately  divided  into 
many  excellent  anchorages,  both  for  light  and  heavy-draught  vessels, 
by  the  favorable  position  of  the  numerous  islands  in  the  harbor.  Of  the 
eighteen  of  these  that  a])pear  on  the  chart  the  most  important,  in 
respect  to  the  protection  they  afford  to  shipping,  are  George's  Island, 
Gallop's  Island,  Long  Island,  Peddock's  Island,  Castle  and  Governor's 
Islands. 

George's  Island  shelters  the  shipping  in  George's  Eoads  from  the  eastr 
erly  gales,  and  also  a  part  of  Nantasket  Eoads  from  northerly  winds. 

Gallop's  Island  also  affords  protection  to  George's  Eoads  on  the  north, 
and  to  the  Main  Ship-Channel  on  the  west  and  Southwest. 

Long  Island  shelters  the  President's  Eoads  from  the  south  and  south- 
east storms,  and  George's  Eoads  from  the  northwest  and  westerly  gales. 

Peddock's  Island  protects  Hull  Basin  on  the  northwest,  and  a  large 
portion  of  Nantasket  Eoads  on  the  south.  Castle  and  Grovernor's 
Islands  afford  protection  to  the  upper  harbor,  as  the  portion  of  the 
harbor  lying  west  of  Fort  Independence  is  usually  termed,  in  contra- 
diction to  the  lower  harbor,  which  comprises  all  the  water  surface  east- 
ward to  the  entrances. 

The  first-class  anchorages,  under  shelter  of  the  above  islands,  for 
vessels  of  2:^  feet  draught,  at  all  stages  of  the  tide,  are  as  follows  : 

Nantasket  Eoads,  containing 1,  720 

Hull  Basin,  containing I'M) 

George's  Eoads,  containing .* 490 

i*resident's  Eoads,  containing 1, 010 

Ui)i)er  Harbor,  containing 200 

Total 4, 150 


The  above  doe^  not  \wc\wv\^  t\\^  ^leas  of  the  Main  Ship-Channels  nor 
the  anchorages  noTt\\  ol  \Xv^  Y^^^x^Vv^^^  Vj\w«!l^«  ^X  ^<;^^^\\\.<e.lade  the 
area  of  the  nppei  hatboT^A^^^^xx^'  ^x.  \%  t^q^  ^5ft\ssskft^\ji^^>s^*<^^^v5s^ 
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waters  of  the  lower  harbor,  a  cat  having  been  made  by  dredging  dnring 
the  past  BeascHi  entirely  through  the  Upper  Middle  Bar  to  a  depth  of 
over  23  feet  at  meaa  low  water.    This  cat,  now  only  45  feet  in  width,  it 
is  proposed  to  widen  daring  the  next  and  following  seasons  to  300  feeU     / 
or  more  if  navigation  shall  reqaire  it.  ^ 

Nearly  all  the  islands  of  the  harbor  aane  now  entirely  destitute  of 
txees.  A  few  remain  apon  Api^e  island,  and  a  small  namber  have 
been  planted  on  George's  Island  by  the  Gk)vemment  since  the  construc- 
tion of  Fort  Warren ;  yet  history  and  tradition  both  agree  in  stating 
that  at  the  time  of  the  first  explorations  by  the  Pilgrims,  nearly  all  the 
islands  were  well  wooded.  Some  of  them  bore  evidence  of  .having 
been  inhabited  and  cleared  for  cultivation. 

The  new  work  by  Hon.  N.  B.  Shurtleff,  entitled  '*  Topographical  and 
Historical  Description  of  Boston,''  contains  many  interesting  extracts 
fix)m  old  records  showing  the  impressions  made  upon  the  first  explorers 
by  the  natural  advantages  of  the  harbor. 

One  writer,  in  1034,  says : 

It  is  a  safe  and  pleasant  harbor  within,  having  bnt  our  couun«)n  ami  safe  entrance 
and  that  not  very  broad,  there  scarce  being  room  for  three  ships  to  come  in  board  and 
board  at  a  time;  bnt  being  6nco  within,  there  is  anchorage  for  500  ships. 

This  harbor  is  made  by  a  great  company  of  islands,  whose  high  cliffs  shonlder  out 
the  boisterous  seas,  yet  may  easily  deceive  any  unskillful  pih>ts,  presenting  many 
faire  openings  and  broad  sounds  which  afford  too  shallow  wat«r  for  any  ships,  though 
navigable  for  boates  and  small  pinnaces. 

The  entrance  into  the  great  llaven  is  called  Xaiita«cot.  This  place  of  itself  is  a  very 
good  Haven,  where  ships  commonly  cast  anchor  until  Winde  ainl  Tyde  serve  them  for 
other  places.  From  hence  they  inay  sa^^le  to  the  river  of  WessaguscuB,  Neponset, 
Charles  River,  and  Misticke  River,  on  which  rivers  bee  seated  many  Townes. 

In  any  of  fhese  fore-named  harbours  the  seamen,  having  spent  their  old  store  of 
wood  and  water,  may  have  fresh  supplies  from  the  adjacent  Islands,  with  good  timber 
to  repair  their  weather-beaten  ships.  Here  likewise  may  be  had  masts  or  yards ;  being 
store  of  snch  trees  as  are  useful  for  the  same  purpose. 

The  same  writer,  in  1635,  says : 

Theise  isles  abound  with  woods  and  water  and  meadow-ground,  and  whatever  the 
spacious  fertile  maine  affords,  &c. 

It  is  not  remarkable  that  the  great  value  of  the  harbor  and  the 
advantages  afforded  to  the  anchorage  grounds  by  the  numerous  islands 
should  have  strongly  impressed  the  early  explorers. 

Its  natural  advantages  strongly  impress  at  the  present  time  all  those 
who  carefully  study  its  physical  characteristics. 

Professor  Henry  Mitchell,  in  a  recent  unpublished  report,  says : 

The  great  merit  of  Boston  Harbor  lies  in  a  happy  coi^)unction  of  many  favorable 
elements,  among  which  we  may  distinguish  as  most  important  the  facility  and  safety 
of  its  approaches,  the  ample  width  and  depth  of  it  entrances,  and,  above  all,  the  shelter 
and  tranquillity  of  its  roadsteads. 

Perha)>s  there  is  no  other  harbor  in  the  world  whore  the  inlets  from  the  ooean  are 
lietter  adjusted  to  the  amplitude  of  the  interior  basins,  and  whose  excellent  holding- 
grounds  are  so  easy  of  access  and  yet  so  land-locked.  I  quote  from  the  highest  author- 
ity in  my  profession,  when  1  declare  that  the  primarv  requisite  for  a  good  harbor  is  that 
"  the  internal  area  should  bear  such  a  relation  to  the  width  of  entrance  as  to  produce 
a  sufficient  decree  of  tranquillity  ;"*  and  so  difficult  has  it  been  to  properly  adjnst  this 
relation  in  artificial  harbors,  that  nearly  one-half  of  all  these  worts  may  be  set  down  • 
as  failures,  because  the  entrances  are  cither  too  narrow  to  admit  vessels  under  trj'ing 
circumstances,  or  the  interior  reservoirs  too  small  to  dissipate  the  waves  that  run  in 
from  the  sea. 

In  natural  harbors  where  the  primiwy  requisite  cite<l  above  is  fulfiUed,  it  often 
happens  that  the  interior  basin  is  so  large  that  the  local  effects  of  strong  winds  are 
sources  of  discomfit  and  even  danger,  as  in  San  Francisco.  Boston  Harbor  has  no  such 
drawbacks ;  her  interior  water-space  is  large,  but  is  divided  by  chains  of  islands  into 
basins  which  offer  sufficient  room  for  the  heaviest  ships  to  ride  freely  at  anchor,  and 
sufficient  tranquillity  for  the  frailest  fishing-boat. 

*  Stevenson  on  HitxVM>T«. 
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It  does  not  appear,  however,  that  the  early  settlers  properly  appreci- 
ated the  value  of  the  trees  upon  the  islands  as  affording  additional  pro- 
tection to  the  anchorage-grounds,  or  serving  as  a  protection  for  the 
islands  themselves  against  the  assaults  of  the  winds  and  waves. 

The  early  records  are  interspersed  with  permits  and  votes  of  towns 
authorizing  the  cutting  off  the  trees  and  wood  upon  the  islands.  The 
destruction  of  this  natural  protection  appears  to  have  rapidly  progressed. 
This  was  a  serious  loss,  as  it  deprived  the  vessels  of  one-half  the  shelter 
afforded  by  the  islands  against  the  winds. 

To  illustrate  the  estimate  that  would  be  placed  upon  the  loss  of  such 
protection  in  the  present  era  of  large  ships  with  lofty  masts  and  large 
spars,  1  again  quote  Professor  Mitchell,  in  saying: 

*^  There  are  times  when  shelter  from  the  wiud  is  scarcely  less  important  than  smooth 
water.  In  the  harbor  of  Cherbourg  the  inran  of  the  waves  is  most  effectaaUy  arrested 
by  th(^  great  moles,  and  yet  nearly  every  vessel  that  sought  its  shelter  in  the  gale  of 
l&jT)  was  <lrivon  on  shore  by  the  wind.  Here  again  Boston  Harbor  claims  peculiar 
advantages  ;  here  moles  are  promontories  and  islands,  rising  from  20  to  100  feet  above  , 
the  8ea,  so  iia  to  shelter  the  hull  of  a  ship  and  much  of  her  top  hamper.'' 

The  extent  of  the  loss  as  protection  for  the  islands  themselves  may 
be  estimated  from  the  amount  of  the  resulting  injury. 

The  sides  of  the  islands  and  headlands  being  exposed  to  the  full  force 
of  the  winds,  and  their  shores  to  the  cutting  and  dissolving  action  of 
the  waves,  intensified  by  the  lower  sweep  of  the  winds,  were  subjected 
to  gradual  destruction. 

The  effect  of  the  waves  in  storms  dashing  against  the  exposed  shorevS 
is  evident  to  any  observer;  portions  of  the  material  of  the  formation  are 
dislodged  by  every  dash  of  the  waves,  the  lighter  particles  being  borne 
back  by  the  receding  waves  or  undertow,  are  either  deposited  at  once 
in  front  of  the  abraded  bluff  or  are  carried  away  by  the  currents  to 
other  points,  where,  becoming  checked  in  motion,  they  are  deposited  to 
form  bars  or  shoals,  encroaching  upon  the  roadsteads  or  channels.  The 
portions  of  the  material  too  heavy  to  be  borne  by  the  currents  are 
sometimes  driven  by  the  force  of  the  waves  along  the  shore  until  the 
mo\ing  forces  cease  or  are  neutralized. 

As  the  lighter  material  is  washed  away,  the  boulders  fall  out,  and 
rolling  down  to  the  foot  of  the  bank,  remain  there,  forming  in  time  an 
apron  of  stone,  to  serve  as  a  protection  against  further  encroachments. 
Thus  the  very  process  of  destruction  operates  in  time  to  protect  against 
further  destruction.  But  the  removal  of  these  water- worn  and  rounded 
stones  to  serve  as  ballast,  or  pa\ing-8tones,  necessarily  exposed  more  of 
the  bank,  to  be  washed  down,  untU  a  new  crop  of  stone  was  produced. 

Whatever  the  precise  character  of  the  action  may  have  been,  the  re- 
sults soon  became  so  apparent  as  to  attract  public  attention,  and  to 
alarm  those  interested  in  the  preservation  of  the  harbor. 

Some  islands  were  found  to  have  been  entirely  washed  away,  leaving 
dangerous  shoals  in  their  places.  Kam's  Head,  a  small  island  situated 
550  yards  northeast  of  the  north  head  of  LovelPs  Island,  and  once  con- 
taining several  acres,  had  entirely  disappeared,  leaving  one  of  the  most 
dangerous  shoals  at  the  Broad  Sound  entrance.  Upon  this  shoal,  about 
forty  years  ago,  the  Maine  Packet  wa«  wrecked,  and  all  the  i)assengers, 
fifteen  in  number,  perished  of  exposure  and  cold. 

!Nixe's  Mate,  once  a  considerable  island,  according  to  the  old  colony 
records,  which  shows  that,  on  the  8th  of  September,  1836,  "  there  is 
twelve  acres  of  land  granted  to  John  Galop,  upon  iN^ixe's  Island,  to 
®AJoy  to  him  aud\i\is\ie\i^  tot^^^x^M  \Xv<fe'\^^wQL  V^  s«  much. 

Des  Barre's  chart  o^  W\^  ^wxxe^  q>1  Y\^s^  ^qi^^  "^xsj^^  ^^^«^  \si  \^%<^ 
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been  at  that  time  an  island  containing  about  six  acres.  This  island  was 
long  since  washed  away,  leaving  in  its  place  a  shoal,  dangerous  from  its 
proximity  to  the  main  cliannel,  upon  which  many  vessels,  each  year, 
run  aground. 

Bird  Island  Shoal,  in  the  upper  harbor,  was  once  an  island,  and  inhab- 
ited in  1634. 

This  washing  away  of  the  island  and  headlands  early  called  atten- 
tion to  the  necessity  of  the  preservation  of  what  remained. 

In  the  year  1827,  an  appropriation  from  Congress  was  obtained  for 
the  construction  of  a  sea-wall  for  the  protection  of  Deer  Island,  and  a 
dry  stone  wall  was  built  on  the  east  side  of  the  island,  in  three  sections, 
covering  the  three  prominent  heads. 

Ill  1843,  on  petition  of  the  city  of  Boston,  the  legislature  of  Massa- 
chusetts instructed  its  Senators  and  Kepresentatives  in  Congress  to 
exert  themselves  to  obtain  an  appropriation  to  further  protect  the  har- 
bor. By  their  exertions  an  appropriation  of  $15,000  was  obtained,  and 
expended  by  Colonel  Sylvanus  Thayer  in  the  construction  of  a  sea-wall 
on  the  north  head  of  LovelPs  Island. 

Other  appropriations  were  subsequently  made  for  this  island  and 
Great  Brewster  Island,  on  each  of  which  substantial  and  costly  sea-walls 
have  been  built  and  maintained  by  the  General  Government. 

These  islands,  l>eing  the  larger  of  the  seaward  islands,  at  the  entrances 
to  the  harbor,  were  the  first  to  receive  the  attention  of  the  General  Gov- 
ernment in  the  way  of  protection.  But  the  islands  lying  more  westerly 
in  the  harbor  were  also  justly  regarded  as  requiring  protection,  being 
important  as  the  more  immediate  shelters  for  the  safest  and  best 
anchorage'. 

In  June,  185G,  the  legislature  of  Massachusetts  passed  '^An  act  to 
protect  Boston  Harbor,"  which  prohibited  the  taking  of  stone,  gravel 
and  sand,  from  the  islands  and  headlands  of  the  harbor  except  by 
license  from  the  city  of  Boston. 

At  the  request  of  the  city  of  Boston,  the  General  Government,  in 
1800,  appointed  a  board  of  commissioners  to  examine  the  Boston  Harbor. 
This  board  consisted  of  General  J.  G.  Totten^  Chief  Engineer,  United 
States  Army,  Professor  A.  D.  Bache,  Superintendent  United  States 
Coast  Sur\'ey,  and  Commander  C.  H.  Davis,  United  States  Navy. 

Under  the  direction  of  this  board,  but  at  the.  expense  of  the  city  of 
Boston,  extensive  hydrographical  and  physical  surveys  of  the  channels 
and  shoals,  and  topographical  surveys  of  the  shores  of  the  islands, 
were  made  by  Coast  Survey  officers. 

From  these  surveys  were  prepared  elaborate  and  detailed  maps  and 
tiibles  of  results,  clearly  showing  the  injurious  changes  that  had  taken 
place,  and  indicating  the  measures  necessary  to  be  taken  to  check  them. 
These  surveys  and  results  were  from  time  to  time,  from  1860  to  1866. 
communicated  to  the  city  government  of  Boston,  in  carefully-preparea 
and  elaborate  reports.  In  these  reports  the  commissioners  strongly 
urged  the  construction  of  sea-walls  for  the  preservation  of  the  promi- 
nent headlands  of  the  harbor,  using  in  their  second  report  the  follow- 
ing strong  language  to  express  their  conviction : 

First,  that  injurious  changes  are  going  on  unceasingly ;  and,  second,  that  the  time  is 
approaching  wijen  thof^  who  are  responsible  for  the  preservation  of  Boston  Harbor 
must  make  up  their  minds  either  to  abandon  the  lower  harbor  to  its  fate,  or  to  make 
immediate  application  of  the  remedy,  and  the  only  remedy  by  which  the  progress  of 
these  injurit^s  can  be  arrested. 

The  remedy  is  manifestly  the  continuation  of  the  old  a-wd  l\i^  Q.<i\i%\x\x<iXKssvv  «i*l  ^^'^ 
sea-walls;  a  proper  grading  of  the  hills,  and  a  pAantm^  v>t  \jk ^vjaV^\^ ^^^>aA  w.  ^Skc^  ^'^ 
the  UDHbeltered  Burfacea. 
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Professor  Henry  L.  Whiting,  of  the  United  States  Coast  Survey,  who 
made  the  topographical  survey,  ascertained  the  probable  original  extent 
of  the  prominent  headlands  and  islands,  by  completing  the  contour 
curves  in  a  manner  analogous  to  the  curves  of  existing  hills  in  Uie 
neighborhooil,  thus  ascertaining  the  amount  washed  away.  According 
to  his  estimates,  the  Little  Iliil  of  Point  Allerton  originally  extended 
beyond  the  present  [)osition  of  the.beacon,  and  was  about  100  feet  high. 
It  was,  at  the  date  of  the  survey,  reduced  in  height  to  60  feet,  and  had 
lost  bv  washing  away  nearlv  ^  acres.  The  loss  in  thirteen  years,  from 
18.47  to  1800,  had  been  22,0(K)  sipiare  feet.  The  loss  of  the  Great  HUl 
of  Point  Allerton  had  been  in  thirteen  years,  from  1817  to  ISGO,  40,000 
square  feet.  The  Great  l>rewster  Island  had  lost  over  30  acres,  the 
encroachments  exfending  to  the  summit  of  the  livrge^st  hill.  Two  hun- 
dred and  twenty  thousand  square  feet  had  been  washed  away  in  the 
thirteen  years  preceding  1860. 

Deer,  Lovell's,  Gallop's,  Long,  au<l  other  islands,  had  all  lost  by 
washing  away  in  a  similar  manner,  but  nmuy  6f  them  in  a  less  propor- 
tion. 

The  board  of  harbor  commissioners,  organized  by  the  legislature  of 
ISiassachusetts  in  1866,  took  up  the  matter  with  active  interest^  and 
caused  carefully-prepared  plans  and  estimates  to  be  made  of  the  cost 
of  sea-walls,  and  of  deepening  and  widening  the  Main  Ship-Channel  by 
dredging,  and  the  removal  by  blasting  of  dangerous  rocks  lying  in  the 
channeL 

These  plans  and  estimates  were  forwarded,  with  a  petition  to  Congi-ess, 
to  the  Chief  of  Engineers,  (yourself,)  by  whom  those  for  the  most  import- 
ant objects,  viz,  sea-wall  for  Point  Allerton,  Gallop's  Island,  and  norUi 
head  of  Long  Island,  dredging  off  the  southwest  point  of  LovelFs  Island, 
the  west  extremity  of  the  Great  Brewster  Spit,  and  the  Upper  Middle  Bar, 
together  with  the  removal  of  Tower  and  Corwin  Rocks,  were  approved 
and  recommended  to  the  Secretary  of  War,  by  whom  they  were  also 
approved.  By  these  approvals,  and  the  exertions  of  the  harbor  com- 
missioners, and  representation  of  the  State  in  Congi^ss,  an  appropriation 
was  at  once  obtained  from  Congress  of  $375,000,  $300,000  of  which 
were  for  the  new  works  estimated  for,  and  approved  by  you,  and  which 
were  placed  in  my  charge.  '  . 

In  1868,  Congress  further  appropriated  $33,000,  iu  1860,  $a3,000,  and 
in  1870,  $100,000  more,  making  iu  all,  in  four  years,  the  amount  of 
$516)000  Ibr  these  new  works. 

The  progress  made  up  to  the  present  time  in  these  several  works  in 
my  charge,  is  as  follows. 

REMOVAL  OF  THE  ROCKS  IN  THE  CHANNELS. 

In  1867,  operations  in  drilling  and  blasting  Tower  Eock,  situated  100 
yards  southwest  from  the  Great  Brewster  Spit  light,  resulted,  alter  a 
few  months  of  successful  work,  in  the  reduction  to  a  depth  of  2^  feet  at 
mean  low  water. 

Operations  were  then  commenced  on  Corwin  Bock,  situated  100  yards 
southwest  of  Tower  Rock.  This  being  a  much  larger  rock,  work  was 
continued  during  the  whole  season  of  1868,  and  again  in  the  summer  of 
1869,  in  the  month  of  June  of  which  year  its  entire  removal  to  the  depth 
of  23  feet  at  low  water  was  accomplished. 

Operations  were  then  commenced  on  Barrel  Kock,  a  boulder  lying  io 
Broad  Sound,  about  ou^  mil^^jt  little  north  of  west  from  Greenlsland,  and 
near  the  sailing  Wue  oi  Wie  Yot\iXaxi(i^\i^  ^NiX^Kt^'aJccife  %\fca5s^ftx^  Having 
only  4  feet  ot  water  at  \ow  t\v\fc,*\t  c,Q\i^\SX>\v\^^\\i>Q^\OL.^<ea&s\s^ 
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OU8  obstacle  to  na\igatiou.  It  was  successfully  blasted,  and  the  tragments 
were  all  removed  to  the  shore  or  into  deep  water. 

Operations  were  then  commenced  on  Kelly's  Ledge,  a  rock  with  16 
feet  of  water  upon  itjljiug  in  the  Main  Ship-Channel,  directly  in  the 
line  from  the  entrance  buoy  to  the  Spit  light. 

Heavy-draught  vessels,  being  obliged  to  pass  either  to  the  right  or  left 
of  this  rock,  necessarily  incurred  considerable  danger  in  foggy  weather 
from  the  proximity  of  the  extensive  Centurian  Rocks  on  one  side,  and 
of  the  Beacon  Eocks,  near  the  edge  of  Brewster  Spit,  on  this  other.  The 
season  closed  when  about  one-half  the  work  on  this  rock  was  completed. 
It  wiis  resumed  the  past  season,  and  diligently  i)ro^ecuted ;  but  owing 
to  the  very  unfavorable  character  of  the  rock,  being  a  soft  slate,  with 
contorted  laminations,  tilled  with  crystals  of  sulphuret  of  iron,  (iron 
pyrites,)  which  impeded  the  action  of  the  drill,  the  progress  of  the  work 
was  necessarily  very  slow.  The  heaviest  charges  of  powder  and  other 
explosives  used  failed  to  produce  much  effect  ui)on  the  ioft  rock^  The 
work  was  8toi>[)ed  on  the  30th  of  December,  on  account  of  the  weather, 
and  before  two  or  three  high  points  left  by  the  blasts  had  beeu  reduced 
to  the  required  level  of  23  feet  at  low  water,  although  the  general  surface 
was  below  that  level. 

These  few  points  have  now  21^  feet  of  water  at  low  tide  upon  them, 
and  can  easily  in  a  few  da^  s  of  favorable  weather  be  blasted  down  to 
the  requisite  level.  The  removal  of  this  rock  secures  a  great  advantage 
to  navigators  in  enabling  them  to  make  one  straight  course  from  the 
^itrance  buoy  to  the  Spit  light. 

THE   GREAT  BREWSTER   SPIT. 

No  attempt  has  yet  been  made  to  cut  off  by  dredging  the  west  extrem- 
ity of  this  spit,  because  during  the  removal  of  Tower  Rock  the  divers 
observed  and  reported  that  the  rock  rose  in  a  gradual  ascent  toward  it, 
and  evidently  formed  the  back-bone  of  the  spit;  the  projections  or  ridges 
being  outcroppings  of  the  general  ledge  of  rocks  underlying  this  part 
of  the  harbor,  running  in  a  northeiist  and  southwest  direction  and  form- 
ing the  foundation  of  the  Seaward  Island,  "  whose  high  cliife  shoulder 
out  the  boisterous  seas.^ 

The  deposits  at  the  end  of  the  spit  have  not,  as  yet,  reached  such 
deep  water  as  to  render  their  removal  by  dredging  necessary. 

Its  present  growth,  as  reported  by  the  light-keeper,  is  toward  the 
northwest  and  south,  and  has  been  quite  rapid  within  a  few  years.  The 
supply  of  materials  for  its  growth  appears  not  yet  to  be  entirely  cut  off 
by  the  completion  of  the  Great  Brewster  sea-wall. 

The  re-entering  angle  of  that  wall,  on  the  east  side,  near  the  large  hill, 
being  very  near  the  bluff,  appears  to  permit  the  waves,  when  they  have 
gathered  force  by  being  compressed  in  the  angle,  to  mount  the  wall  and 
dislodge  large  masses  of  the  steep  bank.  This  will  probably  cx)ntinue 
until  all  the  earth  that  can  be  reached  by  the  breaking  waves  is  washed 
away,  or  until  the  bluff  is  graded  into  a  slope  suitable  to  resist  the 
action  of  the  seas. 

I  do  not  therefore  think  it  advisable  to  exi>end  anything  at  present 
in  dredging  the  extremity  of  the  spit,  but  to  await  the  ultimatum  of  the 
effects  of  the  causes  still  remaining  in  force. 

WIDENING  THE  MAIN  SHIP  CHANNEL  BY  DREDGING  OFF  THE  SOUTH- 

VTEST  POINT   OF  LOVELL'S   ISLAND. 

This  work  was  commencopd  in  1868  and  coatinued  mlS(iQ\  li\^ft>^\is:^fc 
point  was  cut  off  for  a  width  in  a  direction  \>et\)^\v^\^v\vsw\  \/^  >Q»iL<6*^'»ak^i\ 
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tbe  channel,  of  260  feet,  from  the  top  of  the  bank,  in  a  regular  slope  to 
the  depth  of  23  feet  at  low  water.  This  has  caused  a  slight  increase  of 
the  ebb  scour  through  the  narrows,  which  has  appreciably  enlarged  the 
widening,  and  smoothed  off  all  projecting  ridges  left  in  the  hard  bottom 
by  the  buckets  of  the  dredges.  This  improvement  has  widened  the  chan- 
nel at  this  point,  at  the  depth  of  the  18-foot  curve,  from  its  former  width 
of  305  feet  to  (525  feet,  a  gain  of  260  feet. 

Nothing  more,  in  my  opinion,  need  be  done  at  this  point  of  LovelPs 
Island,  but  I  propose  to  dredge  oft*  the  extremity  of  a  shoal  making  out 
from  the  east  side  of  Gallop's  Island,  on  the  opposite  side  of  the  channel. 
Ui>on  this  spit,  called  Cape  Cod  Shoal,  many  vessels  get  aground  at  low 
water,  and  it  is  a  much  needed  improvement  to  dredge  oft*  its  point  in 
a  line  parallel  to  the  axis  of  the  channel,  so  as  to  make  the  channel  as 
wide  at  that  point  as  it  now  is  at  other  plac^\s. 

DREDGING  A  CHANNEL  THROUGH  THE  UPPER  MIDDLE  BAR. 

The  peculiar  character  of  the  material  of  this  bar,  a  very  hard,  indu- 
rated yellow  clay,  (hard-pan,)  prevented  the  diff*erent  machines  that  were 
successively  tried  during  the  three  past  seasons  from  succeeding.  During 
this  season,  however,  ^Ir.  E.  A.  Seward,  of  Albany,  the  contractor,  with 
the  assistance  of  Mr.  C.  H.  Montine,  as  sub-contriactor,  has  succeeded, 
making  one  straight  cut,  2,200  feet  in  length,  entirely  through  the  bar, 
to  a  depth  of  23  feet  at  low  water,  and  a  width  of  45  feet  This  cut  is 
marked  by  three  spar-buoys.  Eighteen  thousand  six  hundred  cubic 
yards  of  material  have  been  dredged  and  dumped  during  the  season. 
The  widening  of  this  cut  will  be  continued  during  the  next  season,  in 
which,  it  is  expected,  a  width  of  300  feet  will  be  obtained. 

SEA-WALL  AT  GALLOP'S  ISLAND. 

The  construction  of  the  wall  for  the  protection  of  the  north  and  east 
sides  of  this  island  was  commenced  in  1868  and  continued  in  1869  and 
1870.  The  wall  proper  was  cotnpleted  about  the  middle  of  October  last. 
The  earth  backing  has  been  filled  in  for  about  two-thirds  of  the  length 
of  the  wall,  and  its  west  end  has  been  connected  with  the  bank  by  a 
short  dry  wall,  with  an  apron  of  stone  in  front.  The  stone  for  the  flag- 
ging to  be  placed  back  of  the  coping  course  is  on  hand,  ready  to  he 
laid  during  the  coming  season.  The  character  of  the  wall  is  shown  in 
the  accompanying  sketch.  It  has  a  strong  granite  facing  of  headers 
and  stretchers,  with  dovetailed  joints,  and  a  compact  concrete  backing. 
Its  height  varies  from  14  to  17  feet,  (having  an  extra  course  at  the  bot- 
tom for  a  portion  of  its  length.)  Its  thickness  is  9  feet  at  bottom  and  5 
feet  at  top.  Its  foundation  is  a  compact  mass  of  concrete  3  feet  thick 
and  13i  feet  wide.  This  foundation  is  laid  in  a  trench,  excavated  to  an 
extremely  compact  stratum  of  gravel  and  clay,  or  hard-pan.  It  is  located 
nearly  on  the  line  of  ordinary  high  water.  The  total  length  of  the  wall 
is  1,745  running  feet. 

The  appropriation  called  for  in  the  annual  report  of  June  30,  1870,  is 
much  needed  to  complete,  in  the  next  season,  the  back  filling  of  earth, 
to  lay  the  granite  flagging  back  of  the  coping,  and  to  sloi>e  down  and 
grass  the  steep  face  of  the  blufl*. 

CONSTRUCTION  OF  SEAWALL  AT  THE  NORTH  HEAD  OF  LONG  ISLAND. 

Operations  were  commenced  by  the  contractor,  Mr.  James  Andrews, 
about  the  middle  of  August  last,  and  continued  during  the  season. 

A  wharf  tor  \a\\(Vvw*^  Ycv».\.<Kr\?i\s»  \?^k^  ej^w§Xxx3L^\fcj\  Vr$  Cv«l  at  the  north- 
west point  of  t\ie  VieaA,  ioT  N<?\i\^\i  ^  twXxqvjA  \.\^^  ^^'^^  X^'^  \j<^  s^ss^x^^issjir 
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tion  of  the  wall.  A  cement  bouse  was  built  by  me,  and  quarters  for  liis 
men  by  the  contractor. 

During  the  season,  the  foundation-course  for  524  feet  in  length  of  the 
wall  was  built,  and  three  courses  above  the  foundation  laid  to  nearly 
the  same  extent 

A  large  amount  of  material  is  on  hand,  ready  for  the  next  season's 
work. 

This  wall  is  to  be  of  a  character  similar  to  that  of  the  Gallop's  Island 
sea-wall.    Its  cross-section  is  seen  in  the  accompanying  sketch. 

SKA- WALL  FOR  THE  TRESERVATION  OF  POINT  ALLERTON. 

This  exposed  and  rapidly  disappearing  headland  should,  from  its 
important  character,  have  been  protected  at  the  earliest  possible  day ; 
but  owing  to  the  numerous  delays  in  obtaining  a  deed  of  the  site,  and 
the  privilege  of  locating  in  a  safe  place  the  wharf  for  landing  materials, 
the  work  of  construction  was  not  commenced  until  this  season. 

A  wharf  was  then  built  on  the  northerly  and  sheltered  side  of  Stony 
Beach,  440  feet  in  length,  extending  to  the  channel,  and  a  cement  house 
was  erected  near  by.  A  railroad  track  for  conveyance  of  materials  was 
laid  by  the  contractor,  Mr.  James  M.  Andrews,  from  the  wharf  to  the 
site  of  the  sea-wall,  a  distance  of  4,200  feet ;  quarters  for  his  men  and 
sheds  for  materials  and  tools  were  erected  by  the  contractor. 

These  preliminary  arrangements  occupied  so  much  time  that  the  first 
pit  for  the  foundation  was  not  started  till  the  last  of  September,  and  the 
work  continued  only  to  the  1st  of  December.  In  this  time,  322  feet  of 
foundation  and  the  two  first  courses  of  the  wall  were  laid,  and  backed 
with  concrete  and  earth.  This  wall  is  similar  in  character  to  the  Gal- 
lop's Island  sea-wall,  but  is  made  stronger  and  higher,  on  account  of  ita 
exposed  situation.    Its  cross-section  is  seen  in  the  accompanying  sketch. 

It  is  located  nearly  on  the  high- water  line,  and  its  foundation  is  placed 
at  a  greater  depth,  and  upon  the  same  kind  of  hard-pan  substratum,  as 
was  obtained  for  the  other  walls.  It  is  to  be  of  sufficient  length  to 
inclose  the  face  of  what  remains  of  Little  Hill.  It  is  expected  that  the 
appropriation  asked  for  will  complete  the  wall  proper,  in  the  coming 
season.  It  is  hoped  that  these  timely  preservative  means  to  saVe  the 
remains  of  Little  Hill  may  also  arrest  the  washing  away  of  Great 'Hill. 

Point  Allerton,  one  of  the  most  marked  and  prominent  headlands 
that  meet  the  eye  of  the  mariner  in  approaching  the  harbor,  will  thus 
be  preserved  nearly  in  its  present  distinctive  characteristics.  The  only 
alterations  will  be  in  the  features  of  Little  Hill,  and  will  consist  of  the 
substitution  of  the  profile  of  the  sea-wall  terminating  in  a  graded  and 
grassed  slope  for  the  present  rugged  aspect  and  seamed  face. 

It  appears  from  the  directions  on  the  Coast  Survey  chart,  under  the 
head  of  "  Ranges,''  that  this  headland  is  a  prominent  guide  for  avoiding 
the  dangers  of  Harding's  Ledge,  when  passing  to  the  southward  of  it,  in 
entering  or  leaving  the  harbor. 

"  Point  Allerton  Bluff,"  says  Professor  Mitchell,  in  his  recent  letter  to 
the  harborcommis8ioners,"rememberedfirstandforemo8t  in  your  prayers 
to  Congress,  is  the  pier-head  of  the  natural  mole  that  defends  the  lower 
roadsteads.  If  it  were  suffered  to  wa«te  away  the  Hull  Basin  would  be 
utterly  ruined,  and  as  the  opening  of  the  harbor  widened,  the  other 
anchorage  ground  would  become  unsafe. 

"Within  the  past  thirty -eight  years,  the  French  government  has  ex- 
pended some  eight  and  a  half  millions  of  frawe^  iot  vVv^'^^^^^x^^^fc^^^^ 
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of  the  neck  of  laud  which  forms  the  leeward  poiut,  the  embouchure  of 
the  Gironde." 

"  The  reasons  assijj^ned  for  this  expenditure  were,  that  the  poiut,  by 
falling  back,  threatened  to  expose  the  roadstead  of  Yerdon,  and  that  the 
l)ass  into  the  ocean  would  diminish  in  depth  if  suflered  to  exi^and." 

In  seeking  to  ascertain  where  the  materials  washed  away  from  this 
point  have  been  carried,  and  if  any  have  been  deposited  in  the  main 
channel,  I  caused  a  careful  comparison  of  all  the  surveys  from  1769  to 
the  pres(»ut  time  to  be  made.  The  results  of  this  comparison,  shown  in 
the  conij)arative  map  accompanying  my  letter  of  April  13,  1870,  shows 
that  within  the  limits  (*overed  by  the  comparative  map,  extending  about 
2,000  feet  outside  of  the  entrance  and  5,000  feet  within,  covering  an 
area  of  the  main  channel  of  4.il  acres,  there  had  been  a  shoaling  to 
the  extent  of  nearly  5,000,000  cubic  yards  of  material.  Were  this  im- 
mense quantitv  spread  out  over  Boston  Common,  it  would  cover  it  to 
the  depth  of  04  feet. 

This  great  dei>osit  did  not  i>robably  all  come  from  Point  Allertou  ;  in 
fact,  its  source  can  only  be  ascertainiid  pasitively  by  an  accurate  and 
minute  geological  survey,  as  recommended  by  Professor  Agassiz,  in  his 
letter  of  September  11,  1807,  published  in  the  Coast  Survey  report  for 
that  year. 

The  movement  of  the  curves  of  depth  outwardly  toward  the  channel 
is,  however,  a  strong  indication  that  much  of  the  shoaling  came  from 
the  point. 

The  comparative  map  shows  a  very  decided  outward  movement  of  the 
12,  18,  and  24  feet  curves,  the  latter  curve  having  moved  out  about  1,000 
feet.  The  deeper  curves  have  moved  less ;  some  of  the  deepest  ones 
have,  however,  been  entirely  obliterated. 

The  48  and  54  feet  curves  shown  on  Wadsworth's  map  of  1817,  about 
half  way  between  Point  AUerton  and  Boston  Light,  are  entirely  wanting 
on  the  commissioners'  map  of  1803. 

The  general  principles  that  ^ided  the  United  States  commissioners 
in  their  original  investigations  and  reports  upon  Boston  Harbor,  and 
which  likewise  actuated  the  board  of  harbor  commissioners  for  Massa- 
chusetts in  their  petitions  and  exertions  for  national  aid,  w^ere  those  of 
preservation^  and  aimed  ^^to  preserve  the  great  physical  features  in  their 
ancient  order,  and  to  hold  on  to  the  old  landmarks.^ 

The  reasons  were  threefdd :  First,  to  preserve  the  islands  and  head- 
lands because  of  their  value  as  shelters  to  the  anchorage  grouiids ;  sec- 
ond, because  the  material  washed  from  them  must  be  deposited  scHnewhere 
in  the  roadsteads  and  channels,  to  the  injury  of  navigatioa;  thiid, 
because  ^^  as  these  bluffis  fall  back  they  leave  in  their  places  daugeroos 
shoals  and  reefs,  hidden  for  the  most  part,  especially  at  high  tic^  aad 
these  embarrass  the  navigator,  even  when  he  is  familiar  with  their  exist- 
ence and  whereabouts," 

During  the  few  years  that  I  have  had  charge  ot  the  works  recently 
undertaken  to  carry  out  the  above  principles  of  preservation,  I  have 
had  the  advantage  of  being  intimately  associated  with  the  harbor  com- 
missioners of  Massachusetts  and  Proiessors  Whiting  and  Mitchell,  et 
the  Ooast  Survey,  both  of  whom  have  been  connected  with  thi»  subject 
from  the  commencement  of  the  surveys  of  the  United  States  commis- 
sioners to  the  present  time,  and  are  thoroughly  acquainted  with  the 
details  and  scope  of  the  original  plans  of  the  IJnited  States  commission- 
ers.   I  therefore  had  no  hesitation  in  quoting  freely  from  them. 

My  own  observatvoTi^  ^\3l\\\\%  \i>aL\a\\\s\^\i^N^  <iQ>M^rmed  my  appreciatioB 
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<rf  the  wisdom  of  the  course  ori^nally  recommended,  since  adopted,  and 
thus  far  carried  out  for  the  preservation  and  improvement  of  this,  one  of 
the  most  important  harbors  upon  the  whole  Atlantic  coa^t. 

I  have  the  honor  to  be,  very  respectfullv.  vour  obedient  servant, 

J.  G.  FOSTER, 
Lieutenant  Colonel  of  Ihiffinee^'s. 

Bri*jadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  S.  A.,  WoHMngton^  D.  C. 


IM:PR0VE3IENT  of  TAUNTON  RIVER,  MASSACHUSETTS. 

The  improvements  contemplated  for  this  river  consist  in  excavating 
a  channel  to  a  width  of  GO  feet,  and  a  deptk  of  4J  feet  at  mean  low 
water,  (or  9  feet  at  high  water,)  through  the  seveml  shoals  which  ob- 
struct its  navigation  between  Dighton  and  Weir  Village,  in  the  city  of 
Taunton,  (a  distance  of  about  five  miles.)  A  survey  of  this  river,  made 
in  1852  by  Lieutenant  W.  S.  liosecrans.  United  States  Engineers,  shows 
that  there  are  four  shoals  requiring  improvement,  the  lowest  of  which, 
called  The  Needles,  is  about  two  miles  above  Dighton  Village. 

By  an  act  of  Congress,  approved  July  11, 1870,  there  was  appropriated 

for  this  work  the  sum  of $10, 000  00 

And  by  act  of  March  3, 1871 10,000  00 

Total 20, 000  00 

Amount  exi)ended  during  the  fiscal  year  ending  June  30, 

1871 608  00 

Balance  available  July  1,  1871  . . . : . .   19, 392  OQ 


It  having  been  decided  to  apply  the  appropriation  made  for  the  im- 
provement of  this  river  to  deepening  its  channel  to  the  width  and 
depth  contemplated  as  above,  proposals  were  invited  for  the  work  by 
Lieutenant  Colonel  John  G.  Foster,  on  the  6th  of  September,  1870,  but 
no  satisfactory  proposal' was  received  in  response  thereto.  Again,  on 
the  8th  of  October,  he  invited  proposals  for  the  work ;  in  response  to 
which  five  proposals  were  received — that  Of  Mr.  Edgar  M^  Payn,  of 
Albany,  being  the  lowest,  at  $1  50  per  cubic  yard,  for  the  excavation 
of  material  of  all  kinds. 

A  contract  was  accordingly  made  with  Mr.  Payn  for  doing  the  work ; 
but  some  unforeseen  difficulties  arose  which  caused  him  to  abandon  his 
contract. 

Again,  on  the  21st  of  February,  1871,  proposals  for  the  work  were 
invited  by  General  Foster,  and  on  the,  29th  of  March,  1871,  he  entered 
into  a  contract  with  Mr.  Emory  K.  Seward,  of  Albany,  New  York,  for 
doing  the  proposed  work,  at  $5  per  cubic  yard,  the  work  to  be  com- 
menced on  or  before  the  1st  of  July,  1871,  and  to  be  completed  on 
or  before  the  30th  of  June,  1872.* 

On  the  25th  of  May,  I  relieved  General  Foster  from  the  charge  of 
this  work. 


•  On  the  7  th  of  July,  1871,  Mr.  Seward  comm©Iice^N9oxV\l\A«t\!^&^«^^»^**R^»• 
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The  cost  of  the  contemplated  improvements  in  this  river  is  tvi.-. 
by  General  Foster  to  be  as  follows,  viz :  the  quantity  e8timat€dk  -:: 
the  same  as  reported  by  Brevet    Major  Jared  A.  Stnitli,  ay^ 
engineers,  viz : 

For  shoal  No.  1,  4,000  cubic  yards,  at  $1  50 ?6.'»  • 

For  shoal  No.  2,  G,700  cubic  yards,  at  $2 Ill* » 

For  shoal  No.  3,  3,000  cubic- yards,  at  $3 l^.^  * 

For  shoal  No.  4,  (The  Needles,)  3,600  cubic  yards,  at  $5  20. .  W.'  • 

At  Dighton,  800  cubic  yards,  at  $1 >»  • 

Bukley's  Bridge,  350  cubic  yards,  at  jf^I '•^  ■ 

For  contingencies,  10  per  cent L7 

Total :»1. 

To  which  add  for  underestimates  for  the  work  i^e^iuiretl  at 
The  Needles,  say "  ^  • 

Total f :4.  ^'I 

Amount  available  July  1,  1871,  (as  above) 19.  v.*| 

Additional  amount  required  for  the  completion  of  the  cod 

templated  improvements :>J,<»»  •] 

^  — 

Which  amount  could  be  profitably  expeude<l  durin'»  the  fi'^c*'* 
ending  June  30, 1873.  '^ 

The  papers  described  as  follows  are  hereto  appended,  viz : 

1.  Abstract  of  proposals  received. 

2.  Abstract  of  contracts. 


Attract  of  proposaU  received  for  the'impravement  of  Taunton  /ftprr,  i^#!tt«cA»»'-- ■•* 

»pons€  to  adt^tisement  daUsd  September  6, 1870. 


It 


Nature  of  work. 


Priwperr::-: 


Names  of  bidden^. 


gud.*«-    ^ 


1  I  Dredging  channel Geom  Hastinics,  Kew  Bedford  Mam 

Si do '  Staplea  4t  Philupfli,  Tannton   "^^^^-i- 

3  I do S.  R.  Seward,  ^bany,  N.  y'  ***"••■-- 

4  I db E.  M.  Payn,  Albany,  N.  Y  .^.T 

5  i do George  w.  Townsend,  Boston,  Mass 


I 


13  4S 

i* 
iff 

4> 


Abstract  of  contracts  made  for  the  improvement  of  Thunton  Hirtr,  J/«rt«c4t*'  - 


.J 


-I 


1 

3 


Nature  of  work. 


Nam«  of  contractor. 


itltT. 


Tr^ 


Dredging  channel '  E.  M.  Payn,  Albany,  N.  Y  .  j  ^**'.rS       ►  • 

do I  Emory  R.  Seward,  Albany,  K.*  x '         IMI         * 


*Moreor  less. 
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Y23. 
IMPROVEMENT  OF  PLYMOUTH  HARBOR,  MASSACHUSETTS. 

This  work  was  under  the  charge  of  Lieutenant  Colonel  John  G.  Foster, 
Corps  of  Engineers,  until  the  25th  of  May,  1871,  when  it  was  transferred 
tome. 

This  harbor  has  for  many  years  past  been  subject  to  more  or  less 
injury,  owing  to  the  action  of  the  easterly  gales  in  breaking  through  Long 
Beach,  which  is  a  tongue  of  land  extending  northeasterly  from  the  main- 
land for  a  distance  of  about  three  miles,  and  affording  to  the  harbor  its 
only  protection  firom  the  open  ocean.  Several  plans  appear  to  have  been 
adopted  from  time  to  time  for  the  protection  of  this  beach,  to  prevent  its 
removal  by  the  violent  storms  to  which  it  is  exposed.  The  plan  which 
has  recently  been  adopted  by  General  Foster  to  protect  it  has  been 
attended  with  excellent  success.  It  is  to  construct  a  bulk-head  with 
lateral  jettees  made  of  frame-work  filled  in  with  brush,  and  ballasted 
with  stone,  by  which  work  the  force  of  the  waves  and  the  movement  of 
the  sand  are  checked,  thereby  forming  a  beach  which  continually  enlarges 
and  increases  the  strength  of  the  work.  And  when  finally  it  becomes 
covered  with  sand,  this  is  still  further  increased  and  strengthened  by 
planting  beach-grass  upon  it,  by  which,  also,  the  movement  of  the  sand 
is  in  great  measure  checked,  whilst  the  grass  continues  to  grow  up 
through  the  sand  and  forms  a  barrier  to  the  action  of  the  storms.  In 
localities  where  this  work  has  not  proved  effectual,  and  is  not  likely  to 
do  so,  the  beach  has  been  protected  by  an  apron-work  of  stone,  which 
thus  far  appears  to  have  answered  its  purpose.  This  brush  bulk-head  is 
of  such  a  perishable  nature  that  it  is  constantly  liable  to  injury  from 
storms,  and  otherwise,  and  may  at  any  time  require  repairs  to  prevent 
its  total  destruction,  until  the  sand  has  accumulated  around  it  in  suffi- 
cient quantity  to  increase  its  stability.  It  will,  therefore,  be  necessary 
to  make  an  appro])riation  from  year  to  year  sufficient  to  meet  the  cost 
of  such  repairs  as  may  be  necessary,  which  repairs  should  be  made  on 
the  first  indication  of  any  necessity  therefor,  so  as  to  prevent  the  possi- 
ble total  destruction  of  the  work. 

By  an  act  of  Congress,  approved  July  11,  1870,  there  was 

appropriated  for  the  improvement  of  this  harbor $10, 000  00 

And  by  act  of  March  3,  1871 10,000  00 

Total 20, 000  00 

Amount  expended  during  the  fiscal  year  ending  June  30, 

1871 11, 093  49 


Amount  available  July  1,  1871 8, 906  49 


The  amount  expended,  as  above,  during  the  year  was,  for  the  most 
part,  ai)plied  by  General  Foster  to  the  construction  of  about  1,700  feet  of 
brush  bulk-head  and  jettees.  under  a  contract  made  August  10, 1870,  with 
Messrs.  J.  E.  &  G.  Bowley,  of  Provincetown,  Massachusetts.  This  work 
they  commenced  in  September,  1870,  and  finished  before  the  close  of  the 
season. 

Under  instructions  from  the  Department,  proposals  were  invited  by 
General  Foster,  on  the  6th  of  April,  1871 — 

1st.  For  completing  the  brush  bulk-head  ai\dieiUft^%\i^^\\X\fc^'5i«t^\s^>^:^ 
of  Long  Beach,  in  response  to  which  five  \>ro\>o»8\«»  ^^x^  x^^xs;^^^  'v^^^* 
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of  Mr.  J.  A.  Blaisdell,  of  Greenland,  New  Hampshire,  being  the  lowest, 
at  (3  86  per  linear  foot  of  the  work  completed ;  and 

2d.  For  ddivering  «nd  piling  stone  upon  the  bnlk-head  o<Mineoting  the 
extremity  of  Long  Beach  with  the  beacon,  in  completion  of  same ;  in 
response  to  which  six  proposals  were  received,  the  lowert  being  that  of 
Mr.  Oeorge  Clapp,  of  Boston,  Massaohnsetts,  in  which  he  offered  to 
finrnish  the  stone  at  $2  25  per  ton. 

Contracts  were  made  by  ine  with  Mr.  BlaisdeTl,  on  Hie  26th  of  May, 
and  with  Mr.  Clajip,  on  the  27th  of  May,  for  the  performance  of  the 
works  respectively  awarded  to  them.  In  the  mont^  of  June,  iioth  con- 
tractors had  made  satisfactory  progress  nnder  their  contracts,  with  a 
probability  of  their  being  completed  about  the  Ist  of  Bejrtember,  1871. 
In  addition  to  which  some  repairs  were  made  with  hired  labor  upon  the 
existing  bulk-head  and  jettees. 

On  the  completion  of  the  work  now  required  and  under  contract,  to- 
gether with  the  repairs  necessary  to  be  made  on  the  old  work,  there  will 
probably  be  an  unexpended  balance  of  about  $1,500,  which  is  deemed 
sufficient  to  defray  the  expenses  of  such  repairs  as  "may  be  necessary  up 
to  the  30th  of  June,  1872.  But  in  order  to  be**prepared  for  the  occur- 
rence of  any  damage,  which  at  any  time  may  be  caused  by  storms,  and 
for  its  immediate  repair,  it  is  respectfully  recommended  that  the  sum  of 
$2,500  be  appropriated  therefor  for  the  next  fiscal  year. 

The  papers  described  as  follows  are  hereto  appended,  viz : 

1.  Abstract  of  proposals  for  the  work. 

2.  Abstract  of  contracts. 


Abtttrcct  of  proposals  rectiredfor  the  improvcmvut  of  Plymouth  Harbor ,  Massachusetts. 


^ 


II 


3 
4 

5 


Xatiure  of  work. 


For  delivering  and  piline 
upon  the  stone  bolk-heaa 
connecting  the  beacon 
with  the  extremity  of 
Long  Beach  of  2.000  tons 
of  large  irregular  blocks 
of  granite. 

9o 


.do 
do 
do 
do 


8 


9 
10 
11 


For  the  coustraction  at  the 
extremity  of  Long  Beach 
of  about  800  mnnlne  feet 
of  bnitth  bulk-head  and 
jettees. 

do 


do 
do 
do 


Charlen  T.  Derry,  Boa- 
tiin,  Mass. 


\ 


Sargent.  Mead  &  Samp- 
son, Quincy.  Mass. 

D.  V.  Howell,  New  York 
Cifv. 

Isaiah  Gifford,  Province- 
town,  Mass. 

F.  B.  Cobb,  Plymouth, 
Mass. 

George    Clapp,  Boston, 

J.  E.  &  G.  Bowley,  Prov- 
iucetown.  Ma^H.        ' 


IsaiahGiffurd.  Province- 
town,  Maas. 
George  Clapp,  Boston, 

F.  B.  Cobb.  Plymouth, 

Mass. 
James     A.      Blaiadell, 

Greenland,  N.  H. 


Qoantity. 


Prtoe. 


2,000  tc»ns,  mora    93  87  per  ton. 
or  lesD. 


...  do 3  75  per  ton. 

...do 3  95  per  ton. 

...do 2  75  per  ton. 

...  do j  2  70  per  ton. 

...do I  2  25  per  ton. 

. .  .do I  6  00  per  running  foot. 

KK)  running  feet,  , 
more  or  less.      ! 


...do 
...do 

...do 


5  95  per  ranning  foot 
5  27  per  ranning  foot 
4  25  per  running  foot 


..do !  3  86 permnniiig foot 
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Ahttract  of  oimirajBtB  made  for  the  improvement  of  Plymouth  Harhory  MaefiachuBette. 


Nature  of  work. 


Famishing  and  pil- 
ing large  inregiuar 
blookaof  graaite. 

Conatniotliut  balk- 
head  and  Jetteea. 


Name  of  contractors. 


George  Clapp,  Boston,  Mass. 


James  A.  Blaisdell,  Green- 
land, N.H. 


Quantity. 


3,000  tons,  more  or 
less. 

450  nmning  feet, 
more  or  less. 


Priee. 


tS  25  per  ton. 


3  66  per  mnning  foot 


V24. 


IMPROVEMENT  OF  HYANNIS  HAKBOR,  MASSACHUSETTS, 

This  harbor,  derives  its  importauce  chiefly  from  the  protection  which 
it  aftbrds  to  the  coasting  trade  against  violent  storms  from  every  quarter. 
By  the  brenk water  alone  it  is  protected  from  southeriy  and  southwesterly 
storms.  This  work  is  about  1,170  feet  in  length,  and  its  general  course 
about  east- southeast.  It  was  built  several  years  since,  of  blocks  of 
stone  thrown  in  at  random,  to  about  the  height  of  high  water.  These 
stones  have  become  more  or  less  displaced  by  the  violent  storms  to  which 
they  have  been  exposed,  and  the  height  of  the  work  has  thereby  so  much 
decreased  that  of  late  it  has  not  alibrded  all  the  benefit  for  which  it 
was  intended.  In  order  to  give  it  the  required  height  and  stability,  it 
has  been  in  ]>art  reconstructed  in  the  following  manner,  viz :  the  random 
stone  has  been  rebuilt  from  low  water,  where  the  work  has  a  thickness 
of  20  feet,  up  to  about  4  feet  above  high  water,  where  it  has  a  thickness 
of  16  to  18  feet ;  upon  this  foundation  is  placed  two  courses  of  top  wall, 
having  a  rise  of  3  feet  and  a  width  of  10  feet. 

For  the  purpose  of  rebuilding  this  work,  the  following  appropriations 
have  been  made  by  Congress  miring  the  past  year,  viz : 

By  act  of  July  11, 1870 $12, 000  00 

And  by  act  of  March  3, 1871 •     10, 000  00 

Total 22, 000  00 

Amount  expended  during  the  fiscal  year,  ending  June  30, 

1871 -     12, 096  50 

•  

Amount  available  July  1,  1871 9, 903  50 


Under  the  appropriation  of  July  11, 1870,  a  contract  was  made  on  the 
17th  of  September,  1870,  by  General  Foster,  with  Mr.  George  Olapp,  of 
Boston,  Massachusetts,  (after  advertising  for  proposals,)  for  reconstruct- 
ing this  work,  at  $38  62  per  running  foot,  and  on  the  6th  of  June,  1871, 
300  feet  of  the  work  was  completed  under  that  contract.  Proposals 
were  again  invited  by  General  Foster,  on  the  6th  of  May,  1871,  for  ex- 
tending the  work  of  reconstruction  under  the  additional  appropriation 
of  March  3, 1871. 

On  the  25th  of  May,  1871,  the  charge  of  this  work  was  transferred 
from  General  Foster  to  myself.    On  the  6th  of  June  following  I  opened 
the  proposals  received  for  this  work,  two  in  all,  and  awarded  the  con- 
tract to  Mr.  George  Olapp,  of  Boston,  Maa^aeVv\\^U^^^>CL^^^a^^'^\i^*<^^ 
lowest  bidder,  at  $37  50  per  running  foot.    B's  \iXA^  e«ii\JWfcX^^>B^R^^^^ 
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made  on  the  9tli  of  June,  1871,  and  approved  by  the  Department,  Mr. 
Clapp  is  required  to  complete  his  work,  to  the  extent  that  the  appropria- 
tion would  admit  of,  on  or  before  the  30th  of  November,  1871. 

On  the  30th  of  June  he  had  built  up  175  feet  of  the  work  ready  for  the 
top  wall,  under  his  new  contract,  with  a  probability  of  finishing  250  feet 
of  the  work,  (the  length  required  for  the  completion  of  his. contract,) 
about  the  1st  of  September,  1871,  leaving  225  feet  of  the  work  still  to  be 
rebuilt. 

The  amount  available  for  this  work  on  the  1st  of  July,  1871,  will  be 
nearly  all  if  not  quite  exhausted  by  the  work  now  contracted  for. 
So  that  to  complete  the  necessary  225  feet  there  will  be  re- 
quired, (estimating  its  cost  at  $40  per  lineal  foot) $9, 000  00 

Adding  for  contingencies 1, 000  00 

Total  amount  required  for  the  completion  of  the  breakwater . .  10, 000, 00 


This  amount  can  be  profitably  expended  upon  the  work  during  the 
next  fiscal  year. 
The  papers  described  as  follows  are  appended  hereto,  viz : 

1.  Abstract  of  proposals  received  in  October,  1870. 

2.  Abstract  of  proposals  received  in  June,  1871. 

3.  Abstract  of  contracts  for  the  work. 


Abstract  of  proposals  received  for  the  impropement  of  Hyannis  Harbor ^  Ma9sachu9ett$f  in 

response  to  advertisement  dated  September  3, 1870. 


Number  for 
reference. 

Xatare  of  work. 

1 

Name  of  bidder.            I          Quantity. 

t 
• 

Price. 

1 

Repcdriug     break- 
water. 

Edmunds  Si  Lane,  Pigeon 

Cove,  Masfi. 
Sargent,  Sampson  &  Meade, 

Qmuoy,  Maw. 
M.  K.  CbMe.  Bine  Hill  Me. . 

f755  66pernui]iingfiiot 

$72  00  per  nmning  foot 

$57  00  per  running  foot 
$47  30 pernmning foot 

138  63  per  ninning  to&L 
$40  00  per  Vanning  foot 

2 

3 

4 

Derry  &,  Edwards,  Boston, 

Mass.  • 
George  Clapp,  Boston.  Mass . 
James  M.  Andrews,  Bidde* 

ford.  Me.                            ^ 

5 

6 

Abstract  of  proposals  received  for  the  improvement  of  Hyannis  Harbor,  Maa9achu^ett8f  in 

response  to  advertisement  dated  May  6,  1871. 


52 


Nature  of  work. 


Name  of  bidder. 


Quantity. 


M.  K.  Chase,  Blue  Hill.  Me..{  ViO   feet,  more   or 

I      less. 


Rebuilding  and 
completing  the 
unmushed  por- 
tion of  the  break- 
water. 

do (George  Clapp,  Boston,  Mass 


do 


PHce. 


$47  00  per  numing  fsot 


$37  50  per  running  Coot 
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Ahatract  of  contracts  tnade  for  (Ae  improvement  of  HyannU  ffarboVf  MasBOchuBetts, 


Kamber  for 
reference. 

Nature  of  work. 

Fame  of  contractor. 

• 

Qnantity. 

Price. 

1 

Repairing  break- 
water. 

Rebuilding  and 
completing  the 
nnllnishea  por- 
tion of  the  break- 
water. 

• 
George  Clapp,  Boston,  MaM. 

George  Clapp,  Boston,  Haas. 

|38  62  per  mnning  foot 
137  50  per  running  foot. 

2 

850  feet,  more  or 
lesa. 

V25. 


mPBOVBMENT  OF  PBOVINOETOWN  HABBOB,  MASSACHUSETTS. 

Tbe  works  for  the  improvement  of  this  harbor  were  under  Brevet 
Major  General  John  G.  Foster,  Lieutenant  Colonel  of  Engineers,  until 
the  25th  of  May,  1871,  when  they  were  transferred  to  me. 

The  work  hitherto  done  for  the  improvement  and  preservation  of 
this  harbor  is  as  follows,  viz  : 

1.  Bulkheads  and  jettees  of  various  descriptions  have  been  built  from 
time  to  time  along  Beach  Point,  for  its  preservation  and  protection, 
both  by  the  United  States  Government  and  by  the  local  authorities. 

2.  A  -dike  was  built  in  1868,  by  the  State  of  Massachusetts,  across 
the  outlet  of  Bast  Harbor  Creek. 

3.  A  dike  was  built  in  1869,  by  the  United  States  Government,  across 
East  Harbor  Creek,  at  the  Wading-Place,  neai-  High  Head,  about  two 
miles  above  the  outlet  of  the  creek. 

4.  A  dike  was  built  in  1870  across  the  head  of  Lancey's  Harbor,  at 
Abel  Hill,  in  order  to  prevent  the  washing  and  flowing  of  sand  through 
that  place  down  into  the  main  harbor  of  Provincetown. 

5.  Wooden  bulk-heads  and  jettees  have  been  built  at  different  times 
for  the  protection  and  preservation  of  the  beach  on  Long  Point. 

6.  A  stone  apron-work  has  been  commenced  for  the  protection  and 
preservation  of  the  outer  end  of  Long  Point,  opposite  the  light-house 
and  the  three-gun  battery. 

7.  Beach-grass  has  been  planted  on  Long  Point  Cove  Section  and 
Oblique  Section,  and  at  the  last  two  places  brush  has  also  been  laid  for 
their  further  protection. 

Of  the  above  work,  the  following  has  been  done  during  the  fiscal  year 
ending  June  30,  1871,  viz : 

1.  The  dike  across  the  head  of  Lancey's  Harbor  was  built  in  the  lat- 
ter part  of  the  year  1870,  under  a  contract  made  by  the  engineer  then 
in  charge  of  the  work,  with  Isaiah  Giflbrd,  of  Provincetown.  This  dike 
consisted  of  a  frame-work  filled  with  brush  and  ballasted  with  stone, 
having  an  apron-work  of  stone  on  each  side  of  it  It  has  since  been 
overturned  and  destroyed  by  the  action  of  the  tidal  currents  in  under- 
mining its  foundations. 

2.  The  brush  bulk-head  and  jettees  on  Beach  Point  have  been  repaired 
where  most  necessary. 

All  the  above-named  works,  with  the  exception  of  the  dike  at 
Lancey's  Harbor,  have  answered  an  excellent  "^wir^Q^)^, 
A  very  extensive  and  accurate  survey  Yiaa  «Aao  \>^ea  TSi'aAftk  ^MCss^^^H^Rk 

57  E 
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months  of  May  and  June,  1871,  which  embraces  all  the  points  of  inter- 
est in  and  near  this  harbor,  and  showing,  by  comparison  with  the  vari- 
ous former  surveys,  the  changes  that  have  since  occurred. 

Tlie  amount  of  funds  that  were  available  for  this  work  on 

July  1,  1870,  was $5, 131  57 

Amount  appropriated  therefor  by  act  of  March  3,  1871 6, 000  00 

Total 11, 131  57 

Amount  expended  during  the  fiscal  year  ending  June  30, 1871      2, 102  32 

Amount  available  July  1,  1871 9,029  25 

The  contemplated  work  yet  to  be  done  for  the  preservation  and  im- 
provement of  this  harbor  is  as  follows,  viz  : 

1.  A  dike  across  the  head  of  Lancey's  Harbor,  at  Abel  Hill, 

the  estimated  cost  of  whicli  is $3, 500  00 

2.  The  repair  of  the  existing  bulk-head  and  jettees,  and  plant- 
ing of  beachgra^s  along  Beach  Point  and  the  State  Dike 

now  required,  say 1, 000  00 

3.  Comi)leting  the  stone  apron-work  for  the  protection  of 

Long  Point,  requiring  about  1,000  tons 3, 000  00 

4.  A  work  to  prevent  the  extension  of  the  flats  between 
Stevens's  Point  and  Lobster  Point,  estimated  at 4, 000  00 

5.  The  planting  of  beach-grass  for  the  protection  of  the 
outer  sand-hills  lying  between  the  State  Dike  and  Cove 

Section,  for  an  extent  of  nearly  one  mile,  say 3, 000  00 

6.  To  provide  for  annual  repairs  of  the  bulk-heads  and  jet- 
tees,  say 2, 500  00 

Contingencies 2, 029  25 

Total 19,029  25 

Amount  available  July  1, 1871,  (as  above) 9, 029  25 

Amount  required  for  the  fiscal  year  ending  June  30, 1873. .     10, 000  00 

Which  could  be  profitably  expended  upon  the  work  in  t\at  year. 
Kespectfully  submitted. 

GEO.  THOM, 
Lieutenant  Colonel  Engineers, 


APPENDIX  W  1. 

Annual  report  on  the  works  of  river  improvement  in  Oregon  for  the  fiscal 

year  ending  June  30, 1871. 

United  States  Engineee  Office, 

Portland^  Oregon^  September  6,  1871. 

Sill :  I  have  the  honor  to  submit  the  following  report  of  the  operations 
of  this  otlice  for  the  works  of  river  improvement  in  Oregon,  during  the 
fiscal  year  ending  June  30,  1871. 

At  the  opening  of  the  year  the  work  was  under  the  charge  of  Major  R 
S.  Williani^ou,  Oot\)^  oIl  ^\\^\\^^i%^^j6KvsXft^\A^  Lieatenant  William  H. 
lieuer,  Corpa  olE  YiVvgvii^i'bi^. 
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On  the  11th  of  April,  1871,  in  compliance  with  Special  Orders  No. 
124,  dated  March  28, 1871,  from  the  War  Department,  Adjutant  General's 
Office,  I  relieved  Major  li.  S.  Williamson  at  San  Francisco,  California, 
from  his  duties  as  superintendent  of  river  improvement  in  Oregon,  being 
at  the  same  time  assigned  to  duty  as  engineer  of  the  13th  light-house 
district. 

On  the  13th  of  April  I  sailed  for  Portland,  Oregon,  arriving  on  the 
17th.  On  the  following  day  I  visited  the  dredger  at  Swan  Island  Bar, 
which  was  at  work  under  a.  general  order  from  Major  Williamson. 

The  water  having  risen  suddenly  2  feet  and  a  strong  current  running, 
with  appearances  of  stormy  weather,  I  gave  orders  to  lay  up,  which  was 
accordingly  done  on  April  19,  the  crew  being  discharged,  and  the  boats 
loaned  by  the  city  of  Portland  to  the  Engineer  Department  placed  in 
charge  of  a  watchman.  I  then  visited  the  site  of  the  Yaquina  light- 
house, returning  to  Portland  on  the  28th  of  April,  established  this  office 
on  the  2d  of  May,  and  left  on  the  12th  for  Cape  Disappointment,  and 
afterward  for  San  Francisco  on  business  connected  with  my  duties  as 
light-house  engineer,  arriving  at  Portland  again  on  the  30th  of  May. 

MOUTH  OF  THE  WILLAMETTE   RIVER. 

At  this  point,  two  years  ago,  a  channel  about  1,000  feet  long,  100  feet 
wide,  and  17  feet  deep  at  low  water,  was  cut.  I  have  not  had  time  to 
visit  this  point,  but  hope  to  do  so  during  the  summer.  I  find,  however, 
that  the  general  opinion  among  river-pilots  and  steamboat-men  is  that 
this  channel  cannot  be  kept  open  without  dredging  each  year.  One  ves- 
sel grounded  here  this  year,  and  had  to  be  lightered,  at  great  expense, 
before  she  could  be  got  over,  and  vessels  drawing  18  and  19  feet  of  water 
never  attempt  to  cross  this  bar  now  without  lightering.  This  subject  will 
be  more  fully  referred  to  below. 

LOWER  WILLAMETTE  RIVER. 

Swan  Island  Bar, — Work  at  this  point  has  been  in  progress  at  differ- 
ent times  during  the  last  four  years.  The  result  of  the  work  performed 
this  spring  season  is  the  deepening  of  the  channel  to  17  feet  at  low  water 
for  a  distance  of  85  linear  feet,  besides  cleaning  out  of  100  feet  in  length 
by  45  to  100  feet  wide  and  2  feet  deep  of  the  old  cut,  this  latter  being 
the  deposit  made  by  the  unusually  long  winter  freshet.  The  amount  of 
excavation  was  1,400  cubic  yards,  including  900  cubic  yards  cleaned  out 
of  the  old  channel.  There  remains  yet  a  distance  of  2,000  linear  feet  to 
be  cut  through,  varying  in  width  from  100  to  250  feet,  when  the  channel 
will  be  completed  to  a  depth  of  17  feet  at  low  water,  and  for  a  distance 
of  one  mile.  The  character  of  the  work  hitherto  performed  here  is  of  a 
very  satisfactory  nature,  and  it  is  believed  when  completed  it  will  need 
only  occasional  work  to  keep  a  good  channel  open.  I  do  not  think  that 
the  work  in  this  bar  can  be  completed  this  year,  in  consequence  of  the 
short  period  intervening  between  the  summer  and  fall  freshets ;  but 
expect  to  resume  operations  about  the  10th  of  August  next,  which  will 
consist,  as  formerly,  of  dredging  on  the  line  of  the  cut,  and  removing 
any  snags  lodged  during  the  present  season  of  high  water. 

COLUMBIA  RIVER. 

In  connection  with  the  improvement  of  the  'WvU»xsife\Xfc  '^xm^s^^^'s^ 
uestioii  of  access  thereto  naturally  ari&e&,  audW,  ^'^i^^ax'^^'^\»Ow«^3c^^ 


900  REPORT   OP  THE   CHIEF   OP  ENGlNEERa 

tions  in  the  channel  of  the  Columbia  River,  below  the  month  of  the 
Wilhimette,  have  been  forming,  which  are  now  serious  obstacles  to  the 
ileveh)i)uient  of  the  foreign  trade  of  this  port  1  refer  especially  to  the 
JSt.  Helen's  Bar,  about  twenty  miles  below  the  mouth  of  the  Willamette, 
the  old  channel  through  which  has  seemingly  been  fillexi  np  within 
the  last  two  years,  causing  constant  and  extended  delays  to  vessels  of 
17  or  18  feet  draught.  By  the  annexed  statement  furnished  me  by  the  col- 
lector of  customs  for  this  district,  it  will  be  seen  that  during  the  past 
nine  months  106  ve^isels,  of  an  aggiegate  tonnage  of  73,714  tons,  have 
arrived  at  this  port.  Of  these  70  were  steamers,  5  ships,  23  barks,  and 
8  brigs  and  schooners,  and  many  were  heavily  laden  with  rjiilroad  iron, 
and  took  out,  on  their  departure,  full  cargoes  of  whe^t  hence  to  Liver- 
pool and  China. 

There  are  two  English  firms  in  this  city,  Messrs.  Corbett  and  McCleary, 
and  Messrs.  Hewitt,  Flowerdon  &  Co.,  constantly  engaged  in  shipping 
wheat  directly  to  Liveri>ool,  which,  before  the  opening  of  the  Swaa 
Island  Bar,  found  its  exit  by  steamer  to  San  Francisco,  and  there  was 
reshipped  lor  ex^wrtation.  Since  October  last,  the  coin  collections  at 
this  port  alone  amounted  to  $210,000,  and  more  than  twenty  vessels  with 
full  cargoes  have  arrived  in  this  river  from  distant  foreign  ports,  taking 
out  from  hence  full  cargoes  of  domestic  produce.  This  is  exclusive  of  the 
trade  with  British  Columbia,  in  which  two  steamships  arer  constantly 
employed  besides  occasional  siiiling- vessels.  The  coastwise  trade,  espe- 
cially with  San  Francesco,  is  very  large,  and  constantly  increasing,  but 
cannot  be  estimated  closely  for  the  reason  that  vessels  engaged  therein 
are  not  reciuired,  except  in  certain  cases,  to  rei)ort  at  thp  custom-house. 

The  following  instances  will  evince  the  difficulties  which  confront  the 
masters  of  large  vessels  coming  to  this  port :  The  British  bark  Skidder, 
now  in  port  from  England,  witli  railroad  iron,  was  detained  several  days 
•  on  the  bar  at  the  mouth  of  the  %Villamette,  and  only  got  over  it  by  send- 
ing forwar<l  one-third  of  the  cargo  on  lighters.  Tlie  duty  collected  ou 
this  cargo  exceeded  $17,000.  The  British  iron  ship  Dorenby,  also  in 
port  now,  with  a  similar  cargo,  grounded  on  the  St.  Helen's  Bar,  and 
was  brought  into  port  only  by  lightering.  The  duties  paid  on  her  cargo 
aggregated  nearly  $19,000.  The  American  bark  Garibaldi,  just  arrived 
with  a  full  cargo  irom  China,  was  delayed  for  some  time  on  the  St 
Helen's  Bar.  Duties  on  her  cargo  exceeded  $15,000.  The  British  ship 
Bristolian,  drawing  19  feet  of  water,  is  now  in  the  mouth  of  the  Columbia 
Kiver,  and  steamboats  are  going  down  from  here  a  distance  of  one  hun- 
dred and  ten  miles  to  lighter  her  ere  she  can  ascend  the  river  to  this 
point.  All  these  shii)s  are  chartered  to  take  return  cargoes,  one-half  of 
which  they  .will  take  at  the  wharves  of  this  city,  then  dropping  down 
below  St.  linen's,  a  distance  of  thirty-five  miles,  will  there  receive  the 
remainder  from  steamboats.  In  order  to  secure  return  cargoes  of  wheat, 
&c.,  vessels  from  distant  pcnts  must  arrive  here  in  the  latter  part  of  the 
summer,  which  is  the  season  of  extreme  low  water  in  these  two  rivers. 

In  view,  therefore,  of  the  rapid  increase  of  the  commerce  of  these  rivers, 
and  the  material  injury  thereto  by  the  obstacles  presented  by  the^e  twc^ 
bars,  1  would  respectfully  recommend  thatl  be  authorized  to  make  such 
examinations  at  St.  Helen's  and  the  mouth  of  the  Willamette  as  will  be 
necessary  to  determine  the  best  method  of  removing  these  obstructions 
to  navigation. 

The  dnMlger  hitherto  used  on  the  improvement  of  the  Lower  Willa- 
niette  is  the  propetl^'  iA*  Uxe  city  of  Portland,  has  been  in  use  five  years,, 
during  four  ot  ^\\\ve\\\l\v^^^i^^\i\<^^^^^^»^^^^v^^^'^^^^'Ge^  in  charge 
by  the  city  autlLonlV^a,  \a  «ija  ot^wvsas^  ^vsv^^^-iJiLv^^^^^  ^5^\:^^^^0^\S^>kml^ 
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riedly  by  contract,  and  will  not  last  much  longer.  It  is  too  small  for 
the  work,  cost  originally  $25,000,  coin,  and  the  annual  expense  of  keep- 
ing it  in  repair  has  been  about  $3,000.  There  is  no  other  dredger  in  this 
part  of  the  country,  and  as  one  will  be  needed  from  time  to  time  on 
Swan  Island  Bar,  annually  at  the  mouth  of  the  Willamette,  and  on  the 
new  bar  at  St.  Helen's,  I  would  respectfully  recommend  that  an  appro- 
priation be  asked,  for  the  construction  and  fitting  out  of  a  steam-dredger 
and  two  scows,  of  $35,000  for  the  former,  and  $4,000  for  the  latter. 

The  probable  operations  for  the  year  1871-'72  will  consist  of  a  con- 
tinuation of  dredging  on  Swan  Island  Bar,  the  cut  through  which  will 
not  be  completed  until  the  summer  of  1872 ;  also  of  such  examinations 
and  work  as  I  may  be  authorized  to  make  on  the  bar  at  the  mouth  of 
the  Willamette,  and  which  may  be  necessary  to  keep  that  channel  open. 

During  the  fiscal  year  the  following  amounts  were  received  and 
expended  on  account  of  the  improvement  of  the  Willamette  Elver  at 
Portland,  Oregon,  and  to  mouth  of  river : 

Balance  July  1,  1870... $11,046  02 

Appropriated  July  11, 1870 31, 000  00 

Total  available 42, 046  02 

Expended  during  the  year 24, 329  48 

On  hand  July  1, 1871,  and  available 17,716  64 

Estimated  cost  of  completing  Swan  Island  work  with  the 

present  dredger. 17, 000  00 


• 


Estimate  for  the  fiscal  year  1872-^73. 

Constniction  and  fitting  out  of  a  steam-dredger  for  use  on 

the  Lower  Willamette  and  Columbia  Kiver  Bars $35, 000  00 

Construction  of  two  scows  for  use  with  dredger 4, 000  00 

Bunning  expenses  for  season 11, 000  00 

Total 50, 000  00 

UPPER  WILLAMETTE  RIVER. 

A  survey  was  made  by  Major  Williamson  of  the  worst  bars,  with  a 
vfew  to  estimating  the  cost  of  improving  the  navigation  on  thi^  river. 
(See  Major  Williamson's  report  of  December  12, 1870,  Senate  Ex.  Doc. 
No.  14.) 

Amount  appropriated .   $16, 000  00 

Available  July  1,  1871 , 16, 000  00 


The  probable  operations  for  the  ensuing  year  will  consist  of  an  exam- 
ination of  the  points  most  favorable  for  work  during  the  coming  low- 
water  season ;  the  construction  of  a  Long's  scraper,  and  a  snag-boat 
with  snag-pulling  apparatus,  and  work  with  these  appliances  whenever 
and  wherever  it  may  be  found  to  be  most  needed.  Wing-dams  will 
also  be  built  in  several  places.  After  the  experience  of  this  saowsaftx?'*. 
work,  a  report  will  be  made,  with  an  estimate  iox  ^\vOi\i\«A'^^^xfia:i^^ 
required  for  next  jeart  work. 
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UMPQUA  BIYEB. 

A  reconnaissance  by  Major  Williamson  was  made  of  the  rapids  of  tbis 
river,  (Senate  Ex.  Doc.  No.  14,)  and  appropriation  made  by  Congress  of 
$22,500,  which  was  available  July  1,  1871. 

An  examination  of  this  stream  will  be  made  immediately  and  a  project 
submitted  for  the  expenditure  to  i)est  advantage  of  the'appropriation. 
Probable  operations  during  the  ensuing  year  will  consist  of  blasting  a 
channel  through  the  most  dangerous  rapids. 

No  appropriation  asked  for  the  year  ending  June  30, 1873. 

Eespectfully  submitted. 

HENEY  M.  ROBERT, 
Major  of  EngineerSj  United  States  Army. 


Tonnage  arrived  and  departed  from  the  cuatoms  dUtriet  of  WiWamtiie^yrom  October  1, 1870, 

to  June  30,  1871,  fitite  months  indusive. 

52  steamers,  1  ship,    19  barks,  6  others,  inward  coasting,  tonnage 59, 426 

18  steamers,  4  ships,    4  barks,  2  others,  inward  foreign,  tonnage 14,  )^ 

70  steamers,  5  ships,  23  barks,  8  others,  total 73,714 


I 


58  steamers,  5  others,  oatward  coasting 52,611 

21  steamers,  3  ships,  12  barks,  1  other,  oatward  foreign 20, 901 

73, 512 

Tonnage  otcncd  in  cuatiflns  district  of  Willamette,  June  30, 1871. 

Ton  nage. 

5  sail 749.77 

30  steamboats 7,043.24 

6  barges 334.58 

Total  tonnage 8,127.59 

H.  W.  SCOTT, 

CollectoTf 
Per  W.  S.  DUSENBURY. 

A  true  copy : 

HENRY  M.  ROBERTS, 
Major  of  £ngineer$,  United  States  Army. 


W2. 


San  Francisco,  California, 

Auftust  3, 1871. 

General  :  I  have  the  honor  to  submit  the  following  report  of  opera- 
tions, under  the  appropriation  for  examinations  and  surveys  on  north 
and  northwest  rivers  and  lakes,  and  Atlantic  and  Pacific  coasts,  for  the 
fiscal  year  ending  June  30,  1871. 

Under  this  appropriation  I  have  made  examinations  and  surveys  of 
Upper  Willamette  and  Umpqua  Kivers  in  Oregon,  and  of  the  JSaera- 
mento  lliver,  CaWtonm.  YvxW  t^vi  vl^t^iiled  reports  of  eaeh  work,  ac- 
companied by  \i\a\>aa\u\  e^\\\cv^\.^^c>^  W\^^^^\»  ^^^\«^<^^tf^\ss^^^ss^^\xsLeatav 
liave  been  for\vaideOL  X/o  tXie^  CViSai  ol  "EiW^xi^T^ 
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The  followiDg  statement  shows  the  amount  received  and  expended 
during  the  year : 

On  hand  July  1, 1870 $0  00 

lieceived  during  the  year 1 10, 000  00 

Total  on  hand  and  received 10, 000  00 

Expended 4,520  oS 

Deposited  to  credit  of  Treasurer  of  United  States 5, 473  42 

Balance  on  hand  June  30, 1871 0  00 

Bespectfully  submitted. 

R.  S.  WILLIAMSON, 
Major  J  Corps  of  Engineers^  U.  S.  A. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  ^ngineerSj  U.  8.  A.j  Washington^  D.  C. 

San  Francisco,  California, 

August  3,  1871. 

General  :  I  have  the  honor  to  submit  the  following  report  of  opera- 
tions, under  the  appropriation  for  "  surveys  of  military  defenses,''  for  tbe 
fiscal  ye-ar  ending  June  30,  1871 : 

The  work  of  reducing  meteorological  observ^ations  has  l)ecn  continued 
from  time  to  time  during  the  year;  the  computer,  however,  was  em- 
ployed during  most  of  the  time  on  other  work,  which  was  paid  for  out 
of  other  appropriations.  Finally  he  resigned,  on  the  31st  of  May  last, 
and  his  place  has  not  been  filled.  A  quantity  of  observations  are  still 
uncomputed. 

The  fqllowing  are  the  amounts  received  and  expended  during  the 
fiscal  year  ending  June  30, 1871 : 

On  hand  July  1, 1870 $503  85 

Received  during  the  year 000  00 

Total 1,103  85 

Expended  during  the  year 1, 103  34 

Balance  on  hand  June  30, 1871 CO  51 

Bespectfully  submitted. 

R.  8.  WILLIAMSON, 
Major ^  Corps  of  Engineers^  U.  S.  A. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  8.  A.j  Washingtonj  D.  C. 

San  Francisco,  California, 

August  3,  1871. 

General:  I  have  the  honor  to  submit  the  following  report  of  opera- 
tions, under  the  appropriation  for  "  surveys  and  examinations  on  the 
Pacific  coast,"  for  fiscal  year  ending  June  30, 1871 : 

No  fieUl  work  has  been  done  under  this  appropriation  dnring  the  past 
fiscal  year.     I  am  directed  by  the  Chief  oIl  \L\\^\\w««vi.^\S\\\v^'\  N^Vi\>i>^ 
Arwy,  to  wake  examinations  of  Eureka  audaaxAA  v:»twL\L^^w^  ^>^x\sw% 
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tbe  present  fiscal  year,  and  to  pay  for  the  same  out  of  this  appropria' 
tion,  which  will  be  done. 

The  following  statement  exhU>its  the  amounts  on  hand,  received,  and 
expended  during  the  past  year : 

On  hand  July  1, 1870 $4,473  40 

Beceived  duiing  the  year 000 

Total  on  hand  and  received 4, 473  40 

Expended  during  the  year 694  82 

Balance  on  hand  June  30,  1871 3,778  58 

Respectfully  submitted. 

R.  S.  WILLIAMSON, 
Major y  Corps  of  Engineers^  U.  8.  A, 

Brigadier  General  A.  A.  Hi}3IPHBEYS, 

Chief  of  Engineers^  17.  S.  J..,  Waghington^  D.  0. 


San  Francisco,  California, 

August  3,  1871. 

General  :  1  have  the  honor  to  submit  the  following  report  of  opera- 
tions dnder  the  appropriation* for  "improvement  of  Willamette  River 
at  Portljind,  and  mouth  of  river  Oregon,'^  for  the  fiscal  year  ending 
June  30,  1871. 

This  work  has  been  carried  on  under  the  immediate  charge  of  my 
assistant.  Lieutenant  W.  H.  Heuer,  Corps  of  Engineers,  United  States 
Army. 

The  operations  on  this  river  during  the  past  fiscal  year  have  been  con- 
fined to  dredging  on  Swan  Island  Bar.  Work  was  recommenced  on  the 
8th  of  August,  1870,  and  continued  uninterruptedly  until  tUe  24th  of 
December,  1870.  During  this  time,  23,765  cubic  yards  of  material  (clay 
and  sand)  were  excavated,  and  1,594  linear  feet  of  channel  of  17  feet 
dee])  made.  This  makes  a  channel  of  17  feet  in  depth  by  100  feet  in 
width  nt  the  bottom,  for  a  length  of  2,299  feet.  There  yet  remains  to  be 
cut  through  about  1,500  linear  feet  of  channel,  as  above,  which  now  con- 
tains 15  feet  of  water. 

The  cost  of  the  dredging  this  year  has  been  95.5  cents  per  cubic  yard. 

The  following  is  a  statement  of  funds  received  and  expended  during 
the  year: 

On  hand  July  1,  1870 $0  00 

Keceived  during  the  year 11, 000  00 

Expended  during  the  year 10,  746  34 

Balance  on  hand  July  1,  1871 253  66 

The  balance  has  been  turned  over  to  Major  H.  M.  Robert,  Corps  of 
Engineers,  who,  by  direction  of  the  Chief  of  Engineers,  United  States 
Army,  relieved  me  from  duty,  under  this  appropriation,  on  the  31st  of 
March,  1871. 

Respectfully  submitted. 

R.  S.  W^ILLIAMSON, 
Major  Corps  of  Engineers^  U.  S.  A. 
Brigadier  GeneraV  A..  X,  l^\5^T?iauiK^^^ 

Chie/  o/  Eugiueera,  XJ*  S.  A,^ ^a\i;K\t^iUy»i^'D.  <i. 
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San  Fbancisoo,  California, 

August  3, 1871. 

GENERAL :  I  have  the  honor  to  submit  the  following  report  of  opera- 
tions under  the  appropriation  for  ^^  repairs,  &c.,  of  works  on  harbors  and 
rivers"  for  the  fiscal  year  ending  June  30, 1870.  The  only  operations  car- 
ried on  under  this  appropriation  during  the  past  fiscal  year  was  the 
removal  of  the  Blossom  Bock.  The  contractor,  Mr.  A.  W.  Von  Schmidt, 
by  surface-blasting,  dredging,  and  raking,  succeeded  in  obtaining  the 
depth  of  water  required  by  his  contract.  A  careful  survey  to  ascertain 
these  facts  was  made  by  my  assistant,  Lieutenant  W.  H.  Heuer,  Corps 
of  Engineers,  United  States  Army.  The  work  was  accepted  by  me  on 
behalf  of  the  -Government  on  the  8th  of  December  last,  and  the  contract 
money  ($75,000)  was  paid  to  Mr.  Von  Schmidt,  the  contractor.  A  full 
and  detailed  report  of  the  operations  for  removing  this  rock  from  their 
commencement  until  the  acceptance  of  the  work  by  me  has  been  sent  to 
the  Chief  of  Engineers,  to  which  I  respectfully  refer  you. 

The  following  statement  exhibits  the  amounts  received  and  expended 
by  me  during  the  year: 

On  hand  July  1, 1870 $80, 394  63 

Received  during  the  year 0  00 

Total  accounted  for 80, 31*4  63 

Expended  during  the  year. .? .* 76, 406  34 

Balance  on  hand  June  30, 1871 3,988  19 

Respectfully  submitted. 

R.  S.  WILLIAMSON, 
Major  Cor^a  of  Ungineef^Sj  U.  8,  A. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  8.  A.^  Washington^  D,  C 


W3. 


San  Francisco,  California, 

December  23,  1870. 

General  :  I  have  the  honor  to  forward  herewith  a  report  of  a  survey 
of  the  Willamette  River,  above  Oregon  City,  Oregon,  by  my  assistant, 
Lieutenant  W.  H.  Heuer,  United  States  Engineers.  Tbe  object  of  the 
survey  being  to  afford  data  to  determine  the  nature  of  the  obstructions 
to  the  navigation  of  the  river,  and  the  probable  cost  of  its  improvement, 
it  was  evidently  not  necessary  to  make  a  minute  survey  except  of  those 
portions  of  it  where  obstacles  exist.  The  portions  of  the  river  examined 
extended  from  Corvallis  to  the  falls  at  Oregon  City ;  the  obstacles  above 
Corvallis  are  so  numerous  at  the  low  stages  of  the  river,  and  so  difficult 
of  removal,  that  I  did  not  think  it  necessary  to  extend  the  survey  above 
that  place. 

I  have  the  honor  to  be,  very  respectfullv,  your  obedient  servant, 
#  R.  S.  WILLIAMSON, 

Major  United  Stq^tes  Engineers. 

Brigadier  General  A.  A.  HuMPHRTiYS, 

Chief  of  Engineers^  U.  8.  A.^  Wosliingtou,  D*  C. 
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Ban  Fiuxcisco,  CAUi'ORNtA, 

Deoeoiba-  23,  IdM 

MaJwR  :  III  aroiirilanco  with  your  order  of  Soiitember  7,  l!J70, 1  left  Portlmul,  Orefiiu, 
with  in<r  |Kirt,r,  on  SPiiteiiiljtT  >*,  uiid  iinio-cduil  up  tUt<  Witlniiii.'lto  River  by  HleamDgit 
toitali-lil,  Orcf^iiii.  Tliin  v/hh  iluiio  to  nee  the  iiIistrnetioiiB  totlienaviKnlJanof  tboriT<r, 
■B  well  as  what  linil  Ih-uii  duno  townni  iiiiprovin);  it  by  the  Steamboat  Compaay. 

Aftor  li'iiviii;;  Orr)(i>a  City  wo  stoniiicd  up  tlio  river  for  about  five  miles  and  Mtinl 
at  Hcivk  laliiiid,  whei'^  the  river  wideiia  and  tiie  chiiouel  bucoineH  turtuoiiB.  Dniiif 
hi)i}i  n'litiT  tli«  rivi^r  ruiihi«  duirii  the  chLiiiuel,  which  coiitnios  poiiitii  of  roeki  m 
rui-ky  ivefH,  iiikUt  whieh  eddies  are  furmeit,  reuilerinf;  navignliou  diflleult ;  but  ihuilf 
onliunry  iita)(eR  of  tlie  rivi<r,  ileiiinboatiuKii  coiiaider  it  perfectly  oafe.  They  itoM^ 
tluTuliiiti,  dcviii  any  iiiiinediate  iuiproveluent  ueccsHsry.  After  leaving  Bnck  Island  tti 
river  nmtaiiiH  a  ^<h1  depth  of  watrr,  until  ive  arrive  oppimltc  the  inoutli  of  ItoUli 
Klver,  (HIP  wf  the  triliiitnrieH  of  llii>  \Vilhiniett«,  ten  niileH  above  Ore|ron  City,  wlunt 
Bhial  IH  fiinneil  eontiiittlng  of  ntnall  (^'"^■'1  nnd  bouldent.  As  the  boatii  emu  the  iM 
trithout  dlMeiilly,  no  iuipruvenient  in  deemed  necewuiry  here.  PniceediiiK  farliMB 
the  river,  we  find  deep  water,  until  arriving  just  below  the  lunnth  of  the  Yuihl  ] 
Biver,  aiiollH>r  triliutnrj,  about  thirty-five  miles  nbovu  Orcguu  City.  Hero  a  iba«l 
teiids  entirely  nrnxw  the  river,  oarryiug  abunt  three  feet  of  water.  Thu  river  i; ''' 
IJOW  feet  wiilf.  the  chaiinnl  nurruw,  and  the  onrront  rapid.  The  shoal  in  jiravel, 
vury  In  Hiz«,biit  aveniBiDgAbaut four  liielu<H  in  length,  nearly  dat,  wilhriiundeili 
ThtHHiioul  ifi])n>lMbly  <)uet»  the  iner(>aw-d  width  of  the  river,  as  wellu*  "-  '*" 
bnmffht  davn  by  the  Yniiihill  Kiver  during  its  nuuiial  freshets.  The  ri< 
teni|ivmrily  Jiui>ruved  here  by  a  Hysteiu'of  wiiig-dnniB,  but  the  boatmen  ai ,. 
Imth  higher  up  thi<  river  are  mi  miieh  worw;  than  this  oue  tliat  they  do  not  coniidotl 
YBiidiill  liar  i  H>riiiiiH  olMtaele  to  navigation. 

lletwevu  Yiimhill  Hiir  ond  Ualein  are  iiuiuemiis  filinal».  covered  by  S4  to  30  inebesi 
of  wntur,  Willi  deeii  water  lietwcetl  them.   The  naiiien  of  the  liars  are  Hniinwnylj 
net  t'HT>n<nd,  Five  IitlnDdii,  Tow  Head,  Mathcney'H,  BuciveruudLoneTreeRiipidi,. 
key's  C tin ti>,  anil  Chi  twonil  liar,    t^adiiif  these  BbiwilNnreof  the  same  uatnre. 
bhrsJuKt  111  ell  t  ion  111,  5latlieney'N,  Iteaver,  and  I.oiicTnv  Rapids  anil  ChitwiHid  Bnrani 
worst,  nti  nc'i'Oiiiit  uf  tlio  uliannci  being  lexs  wide  and  more  tortuous  thiui       "    " 
bar*.    The  depth  of  wntur  is  about  the  same  on  each  of  these  bars. 

HteonilnHits  iiuvigato  the  river  betwevii  Oregon  City  ami  Salem  (sixty-five' 
during  the  ciitii'e  yi-ar,  and  ait  Jar  an  Corvalliii,  forty-ttvo  miles  above  Sulem,  " 
nine  niantb«  of  the  year.  During  a  high-water  stage  of  tlio  river,  they  run  up  i 
Eiieeue  Cltr,  about  eighty  miles  above  Salem. 

From  the  1st  of  OetnlH-r  to  the  1st  of  August  tho  river  is  said  to  be  high,  nd' 
bnatd  make  their  trips  n-gnlurly,  transporting  heavy  loailsof  frei^rht ;  after  that  r* 
gation  almvo  Snieni  censes,  .ami  all  towns  above  Salem  eitherliave  to  wogMl 
grain  and  aii]i]ili(>s  to  or  from  Sulem  or  ntow  themawav  until  naviuation  r 

The  bars  betw.-cn  Suleu 
natnre  to  tliose  helow,  b 
beconiB  Inrger  an  we  gu 
Rajiid  and  Itowers  llur. 
they  weri!  improved,  it  is 
year.    The   names  of  the 

IondencH  Itsr,  line  nil  Vii 
owever,  ari^  ennHidrn><l  s 
varies  in  wiillli  from  300  I 
probal.lv  .WO  feet.  At  cvi 
or  below  the  shoal.  Tht 
river  varies  at  ditfenint  ]i 
60  feet ;  at  Halein  it  is  a1 
heavily  timbered  for  a  d 
prairie  land,  forniiug  by  f 
During  the  year,  Octo 
carried  by  the  boats  na 
mouopidiM  the  carrying 
fulls  at  Oregou  City  and 
improviil  the  unvigatioD 
wing-dams  in  the  river, 
current  to  wash  the  finer 
The  results  iu  aome  cai 
•  dams  been  iHittor  coustnu 

making  an  Migle  <A  ftXMN 
IJK-u  thrown  in  via  tt« 


REPOBT  OF  THE  CHIEF  OF  ENGINEERS.         907 

the  river,  then  placing  the  logs  against  the  piles,  and  brush  and  gravel  against  the 
1<>^H.    The  dnius  so  constmcted  are  still  standing. 

The  dnnjjer  to  be  apprehended  in  building  wing-dams  in  the  river  is,  that  the 
current  striking  the  dam  is  deflected  to  the  opposite  shore,  which,  if  it  be  of  a  soft 
character,  is  gradually  washed  away,  leaving  the  river  as  wide  as  before  the  dam  was 
constructed.  ■  When  the  banks  are  washing  away,  the  trees  fall  into  the  river,  ground, 
an<l  offer  a  partial  protection  to  further  wash  until  the  river  rises  and  floats  them  off. 
The  current  then  carries  them  off  until  they  lodge  on  some  gravel-bar,  where  they  form 
a  wing-dam,  and  sometimes  produce  a  bad  effect.  The  river  pilots  say  that  at  nearly 
every  bar  the  channel  changes  from  year  to  year ;  it  is,  therefore,  probable  that  any 
change  which  a  wing-dam  will  produce  on  a  bar  will  be  temporary.  It  will  produce 
an  iucreased  depth  of  water,  but  tlie  gravel  which  it  scours  out  will  be  deposited  below, 
and  may  make  another  shoal  as  bad  as  the, original. 

Surveys  were  made  of  the  following-named-  bars  of  the  river,  viz :  Bower's  Bar, 
Humphrey's  Rapid,  Chit  wood  Bar,  Beaver  atnd  Lone  Tree  Rapids,  and  Matheney's  Bar. 
Maps  of  each  of  these  bars  accompany  this  report.  They  will  now  be  described  in  the 
above  order,  commencing  at 

bower's  bar. 

This  obHtmction  is  three  miles  above  Albany.  The  river  suddenly  widens  from  225 
feet  to  400  feet,  where  the  shoal  is  found.  The  distance  from  3  feet  depth  of  water 
above,  to  the  same  depth  below  the  shoal,  is  150  feet.  Average  depth  of  water  on  the 
shoal  is  2  feet.  The  current  flows  nearly  west,  with  a  velocity  of  400  feet  per  minute. 
Immediately  above  the  shoal  the  current  is  less  rapid.  The  bed  of  the  river  is  gravel, 
averaging  about  2  pounds  in  weight;  some  of  them,  however,  weigh  as  much  as  20 
pounds.  Near  the  shoal  are  three  bare  gravel-bars,  two  of  them  on  the  north  side  of 
the  channel*  the  other  near  the  mouth  of  the  creek  on  the  south  side  of  the  channel. 
The  lower  of  these  bars  is  gradually  washing  away  on  the  channel  side.  The  south 
bank  of  the  river  is  clay,  stands  n^rly  vertically,  and  is  also  gradually  wearing  away. 
The  north  bank  is  a  gravelly  shore,  having  a  gradual  slope  from  the  water's  edge  for  a 
distance  of  about  200  feet.  Beyond  that  we  find  timber.  The  river  can  be  improved 
here  by  building  a  wing-dam  from  the  foot  of  the  northerly  gravel-bar  to  the  head  of 
the  lower  bar.  This  would  be  325  feet  long,  would  concentrate  the  current,  and  cause 
it  to  scour  the  shoal,  but  would  also  undermine  the  south  bank  and  cause  it  to  wash. 
This  can  be  remedied  by  piling  close  to  shore,  and  then  throwing  in  logs  and  brush 
behind  the  piles;  500  linear  feet  of  piling  would  probably  suffice.  The  estimated  cost 
of  the  wing-dam  is  $1'00  ;  that  of  the  bulk-head  for  shore  protection,  $2,600,  making  a 
total  estimated  cost  of  this  improvement,  $3,500. 

After  leaving  Bower's  Bar,  we  pass  down  the  river  without  meeting  with  any  serious 
obstacles  until  we  arrive  at 

Humphrey's  rapid. 

This  obstruction  is  aXtout  twenty  miles,  by  river,  above  Salem.  The  bed  of  the  river 
is  gravel,  like  that  on  the  other  shoals,  but  the  obstruction  consists  of  two  rooky  reefs, 
nearly  parallel  to  each  other,  about  150  feet  apart,  putting  out  frotn  opposite  sides  of 
the  channel.  The  lower  one  projects  from  the  south  shore,  and  is  125  feet  in  length,  by 
an  average  width  of  75  feet.  The  upper  reef  puts  out  from  an  island  on  the  north  side 
of  the  channel  for  a  distance  of  250  feet,  and  has  an  average  width  of  100  feet.  These 
two  obstacles  cautie  the  boat,  in  ascending  or  descending,  to  make  two  sharp  turns  in 
contrary  directions,  (like  the  letter  S,)  and  the  current  being  rapid,  (nearly  400  feet  per 
minute,)  has  a  tendency  to  throw  a  boat,  in  crossing,  broadside  on  the  lower  reef,  which 
is  covered  by  about  2  feet  of  water.  The  upper  one  is  barely  covered.  A  channel  can 
be  made  by  bhisting  through  either  of  these  Ie<lges  of  rock,  but  the  work  would  be  very 
expensive.  An  equally  good  channel,  at  a  small  cost,  can  be  made  between,  the  island 
and  tfie  north  shore.  This  chute  contains  an  average  depth  of  15  feet  of  water,  except 
at  its  up]>er  end,  and  for  a  distance  of  300  feet,  where  there  is  less  than  3  feet  of  water. 
This  shoal,  however,  is  all  small  gravel,  none  of  it  any  larger  than  an  egg ;  and  if  a 
wing-dam  220  feet  long  was  constructed  diagonally  across  the  current,  its  lower  end 
abutting  against  the  headwf  the  small  gravel  bar  near  the  head  of  the  island,  the  in- 
creased current  would  soon  scour  out  the  small  gravelly  shoal,  and  give  a  channel  75 
feet  wide  in  its  narrowest  part. 

At  the  end  of  the  island  was  an  immense  accumulation  of  drift,  probably  20  feet  high, 
which  lodges  there  during  every  freshet.  This  was  set  fire  to  and  burned  out  in  a  few 
days.  The  only  objection  to  building  a  dam  at  the  head  of  this  bar  is,  that  it  might 
catch  the  drift  and  choke  any  channel  which  it  might  form.  This  is  nol  probable, 
Ifecanse  the  gravel-bar  against  which  the  dam  would  abut  is  about  3  feet  high,  whereas 
the  top  of  the  dam  would  be  but  a  few  inches  above  the  wat-er  surface.  The  estimated 
cost  of  building  this  dam — 220  feet  in  length — is  $700. 

The  next  iuqwrtaut  obstruction  below  tbia  i&  caWeOl 
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CHTTWOOD  BAB. 

TliiB  is  about  a  mile  and  a  half  below  Saleni)  and  gives  the  steamboat  men  consider- 
able trouble  during  low-water  stage  of  the  river.  The  river  contains  a  long  gravel- 
bar  or  island,  the  toot  of  which  is  about  600  feet  above  the  shoal.  At  the  shoal  the 
river  widens  suddenly  from  300  to  675  feet.  Immediately  above  and  below  the  shoal 
is  a  good  channel,  carrying  upward  of  3  feet  of  water.  Length  of  the  shoal  between 
the  3-foot  curves,  above  and  below,  is  475  feet.  On  the  west  bank^  a  little  above  the 
shoal,  is  a  wing-dam  150  feet  long;  another  was  built  from  the  foot  of  the  island,  and 
is  550  feet  long.  The  shoal  commences  at  the  foot  of  the  long  wing-dam,  and  extends 
across  the  river,  covered  with  from  20  to  30  inches  of  water.  In  the  prolongation  of 
the  shorter  wing-dam,  and  distant  from  its  foot  about  140  feet,  is  a  pile  driven  into  the 
gravelly  bed  of  the  river.  In  ascending  the  river,  the  boats  hug  the  west  bank  until 
they  arrive  about  150  feet  below  the  wing-dam  ;  a  line  is  then  taken  from  the  boat, 
and  one  end  made  fast  to  the  pile,  the  other  end  remaining  on  board  woand 
around  the  capstan.  The  boat  then  backs ;  the  result  is,  that  she  is  carried  into  mid- 
stream, and  held  there  by  the  line.  The  engine  is  then  quickly  reversed,  a  few  feet  of  . 
progress  made,  and  the  spare  line  taken  in.  The  probabilities  are  that  by  this  time  the 
boat  is  aground.  She  again  commences  to  back,  which  throws  a  little  wat«r  under  her, 
and  causes  her  to  raise  a  trifle  on  the  wave  so  produced.  The  engine  is  again  quickly 
reversed,  and  more  progress  made.  This  process  is  repeated,  sometimes  for  hours,  until 
the  boat  reaches  the  pile,  after  which  she  has  no  more  difficulty.  While  surveyius 
this  bar,  a  break  100  feet  long  occurred  in  the  long  dam  near  the  foot  of  the  island 
The  water,  which  was  2  feet  deep  before  the  break,  soon  increased  to  8  feet  depth.    A 

5:ood  channel  can  be  made  through  the  break  of  this  dam  by  throwing  a  dam  200  feet 
ong  from  the  west  bank,  500  feet  above,  and  parallel  to  the  one  already  built  on  tiiii 
bank.  The  lower  dam  should  also  be  lengthened  200  feet.  The  channel  would  then  be 
on  the  east  side  of  the  river,  until,  crossing  through  the  break  of  the  long  dam,  we 
would  again  arrive  in  dee[)  water,  in  the  old  channel  above  the  shoal. 

The  estimated  cost  of  this  improvement  is  $1,400.'  The  east  bank  wonld  also  have  to 
be  protected  by  a  bulk-head  of  piles  and  logs.    This  is  estimated  at  $2,600. 
Leaving  Chitwood  Bar,  we  pass  down  the  river  nine  miles,  and  reach 

BEAV£R  AND  LONE  THEE  RAPIDS. 

These  two  rapids,  being  only  a  mile  apari;,  and  each  of  them  being  shoal,  were  surveyed ' 
as  one  rapid.  That  nearest  the  top  of  the  map  is  called  Beaver  Rapids.  The  average 
width  of  the  river  at  and  between  those  rapids  is  700  feet ;  the  bed  of  the  river  is  large 
coarse  gravel.  The  fall  of  the  river  from  the  head  of  Lone  Tree  to  the  foot  of  Beaver 
Rapids,  a  little  over  a  mile,  is 5.6  feet.  The  observed  velocity  of  the  current  was  204 
feet  per  minute,  bnt  in  the  shoalest  part,  between  the  two  gravel-bars,  it  was  swifter. 

Between  the  two  rapids  the  channel  is  well  defined,  and  contains  from  4  to  8  feet  of 
water,  but  at  the  rapids  it  is  scarcely  3  feet  in  depth,  and  very  narrow.  Beaver  Rapid 
is  navigated  without  much  difficulty,  but  when  in  Lone  Tree  Rapids  the  boat«  have  to 
cross  the  current  above  the  upper  gravel-bar,  and  are  Uable  to  be  swept  broadside 
against  the  bar.  As  the  swiftest  current  and  smallest  gravel  are  between  the  two 
gravel-bars,  I  think  that  the  best  place  for  making  a  channel.  This  can  be  properly 
done  by  building  a  dam  from  the  head  at  gravel-bar  No.  2,  diagonally  across  the  correat 
to  the  south  shore,  200  feet.  This  frillscour  away  the  small  gravel  at  the  foot  of  bar 
.  No.  1.  If  it  does  not  give  a  channel  sufficiently  wide,'  concentrate  the  current  still  more 
by  throwing  out  a  wing-dam  from  the  right  bank,  300  feet  long,  toward  the  head  of  bar 
No.  1.  This  will  deflect  the  current  toward  the  left  bank,  and  materially  assist  the 
lower  dam  in  producing  sufficient  scour.  The  estimated  cost  of  the  two  wing-dams  is 
«1.500.  ^  ^  *> 

If  the  upper  dam  should  be  built,  it  might  cause  the  left  bank  to  wash,  which^s  low 
and  flat,  and  covered  with  trees.  To  prevent  this  we  should  have  to  pile  and  protect 
the  left  bank  for  a  linear  distance  of  l,000feet.    This  it  is  estimated  will  cost  $5,100. 

Four  miles  below  Beaver  Rapids  we  reach 

MATIIENEY^S  BAR, 

which  is  about  fifteen  miles  below  Salem,  and  a  place  where  the  boats  frequently 
ground.  The  river  widens  to  750  feet,  has  a  velocity  of  300  feet  per  minute,  and  a 
gravelly  bottom.  Two  dams  have  been  built  here  by  the  company.  The  upper  one 
was  very  nidely  constructed  and  was  not  of  sufficient  length,  and  the  lower  one,  though 
being  well  constructed,  is,  I  think,  improperly  located.  Tljis  shoal  inight  be  improved 
by  repairing  the  o\d  \\i^\w.i  dam,  and  extending  it  350  feet  further  out,  as.  indicated  on 
the  map.  TIur  wovvVOl  \^a.\«> »,  ^w\.«t-N?«t^  \^  ^^^^Xi^SAfe^^^vwl would  soon  scoar  out  gravel 
enough  to  make  a  goo^V  c\i\i\i\i^\.  1Wx^\&  "ao  ^w^<ex  0.1  XJsskfe  VSxXi^is^^'w^s^'Sbv**  it  ^ 
a  coarse  gravelly  sboxe. 
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Immediately  below  the  bar  the  river  becomes  from  12  to  15  feet  deep.    The  cost  of 
repairiog  the  old  apper  dam,  and  extending  it  350  feet,  would  be  $1,200. 

RECAPrrULATION. 

Improving  Bower's  Bar |3|500 

Improving  Humphrey's  Bar 700 

Improving  Chitwood  Bar 4,000 

Improving  Beaver  and  Lone  Tree  Bars 6, 600 

Improving  Matheney's  Bar 1,200 

Total 16,000 


The  wing-dams,  of  which  the  above  estimates  were  made,  are  of  the  simplest  con- 
struction, consisting  of  logs  2  feet  in  diameter  and  long  as  possible,  to  be  thrown  diago- 
nally across  the  current  and  held  in  position  by  four  piles,  two  at  each  end  of  each  log ; 
willow  brush  to  be  lodged  against  toe  upper  side,  and  held  in  place  by  gravel.  These 
'  dams  would  be  equally  as  good  as  any  of  tliose  constructed  by  the  companv,  and  might 
answer  the  purpose  for  which  they  are  intended,  viz :  temporarily  improving  the  navi- 
gation of  the  river  at  such  bars  on  which  they  may  be  placed.  The  dams  already  con- 
structed have  benefited  the  navigation  at  certiiin  localities ;  navigation  has  become  more 
difficult  at  others,  but  the  injury  to  other  parts  of  the  river  is  not  necessarily  to  be 
attributed  to  the  winj^^-dams. 

If  the  river  should  be  improved  at  Matheney's  Bar,  Beaver  and  Lone  Tree  Rapids,  and 
Chitwood  Bar,  the  result  would  be  that  boats  might  make  the  trip  from  Oregon  City  to 
Salem  in  a  few  hours  less  time  than  at  present,  and  would  be  able  to  carry  a  little  more 
freight.  As  all  the  boats  plying  on  this  river  are  owned  by  one  company,  it  is  ques- 
tionable whether  any  improvement  on  these  bars,  by  the  Government,  would  cause  any 
reduction  in  the  freight  tariff. 

Should  the  two  obstacles  above  Salem  be  removed,  viz,  Humphrey's  Rapid  and  Bower's 
Bar,  boats  might  get  to  Albany  and  Corvallis  during  low-water  stage.     . 

Before  closing  this  report,  I  wish  to  tbank  Assistants  Charles  1* .  Brown  and  S.  D. 
Adair  for  their  valuable  services  during  the  survey. 

Respectfully  submitted. 

WM.  H.  HEUER, 

Lieutenant  of  Engineers, 

Miyor  R.  S.  Williamson, 

United  States  Engineers, 


W  4. 


San  Francisco,  California, 

December  12,  1870. 

General:  In  accordance  with  the  order  of  the  Chief  of  Engineers, 
dated  Washington,  Julj  23, 1870,  placing  me  "in  charge  of  the  survey 
of  the  Uuipqua  River,  Oregon,  and  instructing  me  to  inform  myself  of 
the  nature  and  extent  of  the  surveys  required,  and  to  submit,  at  an  early 
day,  a  i>roje<5t  and  estimate  therefor,  having  regard  to  the  strictest 
economy,"  I  have  to  submit  the  following  report : 

A  surveying  party,  consisting  of  Lieutenant  Heuer  and  three  assist- 
ants, under  mj^  sui)ervision,  sailed  from  here  on  the  2d  of  September. 
Upon  our  arrival  in  Oregon,  tlie  party  was  placed  in  the  field,  surveying 
the  bars  of  the  Upper  Willamette  River,  while  Lieutenant  Heuer  and  1 
went  by  stage  to  Roseburgh,  Oregon,  with  the  view  of  getting  information 
in  regard  to  the  Umpqua  River.  While  there,  we  con  versed  with  parties 
interested  in  the  navigation  of  this  river,  and  ascertained  that  a  small 
stern-wheel  steamboat,  drawing  about  13  inches  of  water,  had,  during 
this  year,  when  the  river  was  about  4  feet  above  its  present  low-water 
sttige,  ascended  the  river  from  Scottsburgh,  twenty-five  miles  from  its 
mouth,  to  Roseburgh,  a  distance  by  the^iver  of  about  one  hundred  and 
twenty  miles,  but  that  the  river  had  such  aT?^^\^  ^WTT^^\»'^w^'esi^B\'«s:^ 
*  obstructions;  that  the  boat  had  to  be  hauled  ttiou^XJofc  ir^^^x^^Xs^Xis^'iaft*^ 
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and  was  six  days  in  getting  to  Roseburgb.  Tbeboattben  retained  to 
Seottsburgh.  This,  I  believe,  was  the  only  attempt  ever  made  to  navi- 
gate the  river  with  a  steamer. 

We  intended  to  examine  the  river  by  descending  it  in  a  skiff,  but 
ascertained  th<at  in  some  places  the  river  had  not  sufficient  depth  of 
water  to  float  the  skiff,  and  there  was  then  no  one  in  Koseburgh  who  could 
pilot  us  down  the  river.  We  therefore  hired  a  wagon,  and  concluded  to 
go  down  the  river  by  the  wagon-road,  which  approaches  it  at  many 
points,  and  by  this  means  endeavorto  obtain  material  for  making  a  report 
After  traveling  along  the  river  for  portions  of  two  days,  we  arrived  at 
Sawyer's  Rapids,  a  distance  of  about  fifty  miles  by  land  from  Boseburgh. 
Here  we  met  Captain  Horn,  who  had  piloted  the  steamboat  up  the  river, 
who  informed  us  that  Sawyer's  Rapid  was  the  lowest  obstacle  to  the 
navigation  of  the  river.  The  last  thirty  miles  of  the  journey,  the  road 
ran  along  the  river  bank,  which  gave  us  an  opportunity  of  viewing  the 
river,  which  we  found  to  have  a  very  rapid  current  and  generally  high, 
steep  banks,  heavily  timbered.  The  average  width  of  the  river  when 
bank-full  appeared  to  be  about  200  feet,  but  at  its  extreme  low-water 
stage  the  water  is  divided  at  many  places  into  hal^  a  dozen  or  more 
streams,  varying  in  width  from  2  to  30  feet,  and  separated  from  each 
other  by  walls  of  rock,  sometimes  5  or  6  feet  in  height.  In  passing 
through  some  of  these  narrow  places  the  velocity  of  the  current  was  400 
feet  per  minute.  At  each  of  the  rapids  between  the  channel  and  the 
shore  there  is  a  bench  of  sand-stone,  generally  flat,  varying  from  2  to  5 
feet  in  height  above  low-water  mark,  and  averaging  about  75  feet  in 
width.  During  ordinary  stages  of  the  river,  this  is  covered  with  water. 
The  river  contains  no  sand-bars,  its  bottom  being  coarse  gravel  or  sohd 
bed-rock ;  consequently  any  improvements  which  may  be  made  to  the 
river  are  likely  to  be  permanent.  I  shall  pow  endeavorto  describe  each 
of  the  rapids  examined,  sketches  of  which  are  forwarded  by  this  mail, 
commencing  with 

sawyer's  rapid, 

This  obstruction  is  about  twelve  miles  above  Scottsburgh,  and  about  a 

quarter  of  a  mile  in  length.    Here,  at  high-water  stage,  the  river  is 

about  300  feet  wide,  but  during  low  water  is  nowhere  oyer  80  feet,  and 

will  not  average  more  than  30  feet  in  width.    The  current  has  a  v*?ilocity 

of  400  feet  per  minute,  and  the  channel  is  obstructed  by  rock  parallel  to 

the  general  direction  of  the  current.    Between  the  channel  and  the 

banks  of  the  river  there  is  on  either  side  a  flat  bench  of  sandstone  rock, 

about  4  feet  in  height  and  nearly  100  feet  wide.     Near  the  middle  of 

the  river  are  two  rocks,  sandstone,  leaving  a  channel  on  each  'side  about 

15  feet  wide.    The  upper  rock  is  40  feet  long,  6  feet  wide,  and  18  inches 

high,  measuring  18^  cubic  yards.    The  lower  one  is  about  20  feet  below 

the  upper  one,  is  28  feet  long,  6  feet  wide,  and  about  13  inches  high, 

measuring  about  7  cubic  yards.    The  upper  one  of  the  two  rocks  has 

been  partially  removed  by  blasting;  it  was  formerly  abQilt  5  feet  high. 

Captain  Horn  says  if  these  two  rocks  are  removed,  navigation  on  this 

rapid  will  be  safe,  as  it  will  give  a  channel  30  feet  wide  in  its  narrowest 

part.    In  the  sketch  accompanying  the  report,  the  rocks  are  marked  A 

and  B.     Leaving  Sawyer's  Kapid,  we  proceed  twelve  miles  up  the  river 

and  reach 

HART'S  RAPID. 

9 

Here  the  bed  ot  W\^  Y\\^t  \<^^tv\&  ^^^  ^«isi^  ^i3^\i<^x^l  features  as  at  the 
other  rapids.  ^\vet  wV.\o^'-v?«i\&t  ^Vv5b^^V^^wi\.t3Ki\sy^\.NR\^^^^v^ 
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of  sandstone  rock  about  4  feet  high,  and  in  some  places  150  feet  wide, 
between  the  channel  and  shore.  Near  the  lower  end  of  the  rapid  the 
channel  contracts  to  about  15  feet  in  width.  By  blasting  of  the  point 
marked  A  b,  which  causes  this  contraction,  (rock  measures  83  cubic 
yards,)  and  a  small  rock  marked  C,  just  below  the  point,  and  measuring 
9  cubic  yards,  the  obstructions  to  navigation  on  this  rapid  will  be 
removed,  and  a  channel  30  feet  wide  obtained.  At  the  upper  end  of  the 
rapid,  in  mid-channel,  is  another  rock,  but  at  ordinary  stages  of  the  river 
it  is  said  to  be  about  4  feet  under  water,  and,  therefore,  not  an  obstacle 
to  navigation.    About  fifteen  miles  by  land  above  Hart's  Bapid  we  find 

'  mill's  rapid, 

• 

which  is  claimed  to  be  the  worst  rapid  in  the  river.  It  is  about 
three-quarters  of  a  mile  in  length,  and  has  a  channel  at  low  water  25 
feet  wide,  but  it  is  tortuous,  made  so  by  points  of  rock  projecting  into 
the  channel  from  the  rocky  bench  on  either  side.  It  also  has  a  rapid 
curreift,  which  during  high  water  strikes  these  points  and  causes  it  to 
deflect  to  the  opposite  side  of  the  river,  rendering  navigation  dangerous. 

If  the  three  points  marked  on  the  sketch  ABC,  and  the  two  rocks 
marked  D  and  E,  were  removed,  measuring  in  all  633  cubic  yards,  it  is 
thought  that  all  the  obstacles  to  navigation  would  be  overcome. 

Nine  miles  above  Mill's  Bapid  (by  laud)  we  find 

deloney's  rapid, 

where  the  current  has  a  northwesterly  direction,  and  the  channel,  where 
not  obstructed  by  rocks,  is  about  30  feet  wide.  The  banks  on  each  side 
of  the  river  are  very  steepf  and  about  150  feet  apart,  having  a  bench  of 
sandstone  rock  about  3  feet  high,  and  varying  in  width  from  10  to  100 
feet  between  the  banks  and  channel.  At  the  upper  end  of  this  rapid, 
which  is  about  a  quarter  of  a  mile  long,  the  channel  contracts  to  about 
30  feet  in  width,  and  contains  in  mid  channel  two  rocks,  the  larger  of 
which  is  50  feet  long,  by  10  feet  wide,  by  1  foot  high,  mea^urfng  about 
19  cubic  yards.  The  smaller  rock  near  it  is  nearly  one-third  as  large. 
The  river  then. widens  to  100  feet,  forming  almost  a  square  pool :  then 
contracts  again  to  30  feet  width  for  a  distance  of  150  feet.  It  then 
widens  to  50  feet,  and  within  the  next  150  feet  contains  five  ledges  of 
sandstone  rock,  nearly  parallel  to  the  general  direction  of  the  current, 
and  varying  from  20  to  75  feet  in  length.  The  rocks  measure  122 
cubic  yards,  all  of  which  it  will  be  necessary  to  remove  in  order  to 
get  a  safe  channel. 
The  next  rapid  examined  is  called 

crow's  rapid, 

and  is  distant  from  Boseburgh  about  twelve  miles.  The  channel  is 
nearly  75  feet  wide,  except  just  where  the  obstruction  exists,  which  is  a 
ledge  of  sandstone  rock,  about  200  feet  long,  which  contiiins  four  pin- 
nacles or  lumps  of  rock,  about  40  feet  apart,  the  tops  of  which  are 
from  2  to  6  feet  above  the  surface  of  the  water.  The  great  mass  of 
this  ledge  of  rock  is  but  a  few  inches  above  the  surface  of  the  water, 
and  will  not  require  removal,  but  th^  four  points  mentioned  above 
ought  to  be  removed  to  improve  the  navigation.  This  gives  a  channel 
50  feet  wide.  As  the  rocks  are  full  of  seams  and  ^ltchft«»  \y^?ctVj  ^^^- 
tica}]j,  the  lampa  can  be  easily  removed. 
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The  five  rapids  mentioned  in  tbe  report  are  all  that  could  be  ap- 
proached by  land,  and  therefore  all  that  we  saw.  Coptain  Horn  informs 
me  that  there  are  three  other  rapids  in  what  is  called  the  caflon,  between 
Crow's  an  dDeloney's  Rapids,  near  Clayton's.  The  timber  and  undergrowth 
was  so  dense  that  it  was  impossible  to  approach  these  rapids  even  on 
horseback.  The  captain  states  that  the  quantity  of  rock  to  be  ifemoved 
from  these  rapids  is  less  than  that  of  the  rapids  which  we  saw.  Sup- 
pose that  the  quantity  of  rock  was  equal  to  that  of  the  other  rapids, 
we  would  in  the  whole  river  have  only  1,926  cubic  yards  of  rock  to 
remove  to  render  navigation  during  ordinary  stages  of  the  river  prac- 
ticable and,  Capt'arn  Horn  says,  good.  At  Roseburgh  the  Umpqua  River 
during  a  freshet  has  risen  20  feet,  but  an  ordinary  stage  of  the  river  is 
said  to  be  about  4  feet  above  its  low-water  stage,  which  continues  for 
about  seven  months  in  a  year,  during  which  time  the  river  could  be 
navigated,  and  the  boat  could  take  out  and  bring  in  all  the  freight  of 
the  Umpqua  Valley.  This  hi\s  heretofore  been  hauled  over  a  bad 
wagon-road,  for  hauling  which  teamsters  charged  $40  per  ton.  The 
exports  of  the  valley  for  the  present  year,  consisting  of  wool,  bacoft,  and 
lard,  was  1,000  tons;  the  imports  for  the  same  time,  1,300  tons.  Tbe 
census  returns  of  the  valley  were  not  completed  when  we  left,  but  from 
the  best  available  information  it  was  reported  that  the  valley  con- 
tained 1,500  voters.  The  Umpqua  Valley  is  also  said  to  contain  46  sur- 
veyed townships,  containing  967,680  acres,  of  which  fully  one-third  is 
arable,  and  the  remainder  grassy  hills  and  timber  lands,  mostly  oak 
openings.  There  is,  besides  this,  a  large  quantity  of  unsurveyed  land 
which  is  suitable  for  pasturage.  The  people  of  the  valley  claim  that  if 
the  river  is  improved,  besides  it  being  the  outlet  for  this  valley,  it  will 
also  benefit  Rogue  River  Valley,  including  Jackson  and  Josephine 
Counties,  which  now  wagon  their  supplies  over  one  hundred  and  forty 
miles  over  a  mountain  road. 

Project  and  estimate  for  removing  the  obstructions  to  the  highxoater  navi- 
^  gation  of  the  Umpqua  River. 

The  proper  time  to  work  on  the  river  would  be  during  August  and 
September,  when  the  river  is  at  its  lowest  stage.  The  general  plan 
would  be  to  put  a  force  of  men  suflBciently  large  to  remove  all  rocks  in 
any  particular  rapid  during  this  time.  The  rock  being  a  soft  siindstone, 
will  be  easy  to  drill.  As  the  height  of  the  rocks  to  be  removed  is  gen- 
erally less  than  4  feet,  a  small  drill,  say  1-inch,  should  be  used,  and  for 
this  reason  giant-powder  would  be  preferable  to  the  ordinary  blasting- 
powder.  A  force  of  ten  men,  a  blacksmith,  and  a  foreman,  can  remove 
the  two  rocks  at  Sawyer's  Rapid  in  six  days.  The  same  party  can  then 
move  to  Hart's  Rapid  and  remove  those  two  rocks  in  eighteen  days. 

At  Mill's  Rapid  I  should  place  twenty  men,  two  blacksmiths  and 
helpers,  and  one  overseer;  the  obstructions  could  be  removed  in  thirty 
days.  Then  move  this  same  force  to  Dfloney's  Rapid,  which  could  be 
cleared  in  eight  days.  Place  a  force  of  ten  men,  one  blacksmith  and 
helper,  and  an  overseer,  at  Crow's  Rapid;  the  work  here  can  be  finished 
in  ten  days.  Send  twenty  laborers,  a  blacksmith,  helper,  and  foreman 
to  the  rapids  in  the  canon  near  Clayton's;  and  when  the  party  at  Crow's 
Rapid  have  finished  their  work,  send  them  to  Clayton's,  to  assist  the 
party  there,  and  it  is  probable  that  they  can  then  complete  these  rapids 
in  thirty  days. 
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Estimate  of  probable  cost  of  removing  the  rocks. 

Sawyer's  Bapid: 

Wages  of  10  men,  6  days  each,  at  $3 $180  00 

Wages  of  1  blacksmith  and  helper,  at  $8 48  00 

Wages  of  1  overseer,  at  $5 30  00 

Tools  for  drilling :  10  drills,  10  hammers 40  00 

1  i>ortable  forge 50  00 

1  ton  coal 20  00 

50  pounds  giant-powder,  at  $1«50 75  00 

Transportation  of  men  and  material t GO  00 

Total : 503  00 

Hart's  Bapid : 

Transportation  of  13  men  and  material,  Sawyer  to  H^rt $2G  00 

Wages  of  10  men  18  days,  at  $3 540  00 

Wages  of  1  blacksmith  and  helper,  at  $8 : 144  00 

Wages  of  overseer,  18  days,  at  $5 90  00 

3  tons  coal,  at  $20 GO  00 

200  pounds  giant-powder,  at  $1  50 300  00 

Total 1,  IGO  00 

JVmrs  Rapid : 

Wages  of  20  men,  30  days,  at  $3 $1, 800  00 

Wages  of  2  blacksmiths  and  helpers,  at  $8 GOO  00 

Wages  of  1  overseer,  at  $5 150  00 

Tools,  drills,  hammers,  amd  spoons 100  00 

1  forge 50  00 

5  tons  toal,  at  $20 100  00 

1,200  pounds  powder,  at  $1  50 1, 800  00 

Transportation  men  and  materials 150  00 

Total 4, 840  00 

Deloney's  Eapid: 

Wages  of  20  men,  8  days,  at  $3 '. .* $480  00 

Wages  of  2  blacksmiths  and  helpers,  at  $8 128  00 

Wages  of  overseer,  at  $5 40  00 

2  tons  coal,  at  $20 : . . .  40  00 

3{pounds  powder,  at  $1  50. 450  00 

Total • 1, 138  00 

Crow's  Kapid : 

Wages  of  10  mpn,  10  days,  at  $3 $300  00 

Wages  of  blacksmith  and  helper,  at  $8 80  00 

Wages  of  overseer 50  00 

Tools 70  00 

Forge 50  00 

2  tons  coal 40  00 

130  pounds  powder,  at  $1  50 195  00 

Transportation 30  00  / 

Total ^ ^V^^ 

58  E 
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EECAPITULATION. 

Sawyer's $503  00 

Hart's J r 1,160  00 

MiU's 4,»4O00 

Deloney's 1, 138  00 

Crow's 815  00 

Total 8, 456  00 

Add  20  per  cent,  contingencies .^. 1, 691  20 

Total 10, 147  20 

Clayton's  three  rapids 10, 147  20 

Grand  total 20, 294  40 


This  amount  is  in  gold  coin ;  $22,549  33  in  currency,  at  90  cents. 
As  a  steamboat  can  certainly  car^  freight,  with  improved  navigation, 
from  Koseburgh  to  Scottsburgh  at  $20  Tcoin)  per  ton,  tiie  difference  or 
amount  saved  on  imports  of  the  valley  alone,  for  less  than  one  year,  will 
more  than  pay  for  the  removal  of  obstruction  to  the  navigation  of  the 
river.  It  is  therefore  to  the  interests  of  the  steamboat  company  as  well 
as  to  those  of  the  valley  to  remove  the  rocks. 
Very  respectfully,  vour  obedient  servant, 

R.  S.  IVILLTAMSON, 

Major  of  Engineers, 
Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  S.  -A.,  Washingtonf  D.  C. 


W  5. 


San  Francisco,  January  28, 1871. 

General  :  I  have  the  honor  to  transmit  herewith  a  report  of  the 
survey  made  under  my  direction  by  Lieutenant  W.  H.  Heuer,  United 
States  Engineers,  of  portions  of  the  Sacramento  Eiver.  The  one  is  of 
that  portion  between  Eio  Vista  and  the  foot  of  Steamboat  Slough ;  and 
the  other  between  Sacramento  City  and  Haycock  Shoal.  The  two  maps 
accompanying 'this  report  illustrate  the  character  of  the  river  in  the 
parts  surveyed.  The  intermediate  portions  of  the  river  contain  no  ob- 
stacle to  navigation  worth  mentioning. 

The  surveys  demonstrate  that  there  is  7  feet  of  water,  at  the  lowest 
stage  of  the  river,  over  the  most  difficult  bars,  and  as  it  is  believed  that 
the  lamount  of  freight  received  on  board  the  boats  does  not  reach  the 
amount  necessary  to  bring  them  to  draw  7  feet  of  water,  there  is  no  real 
obstacle  to  the  navigation  of  the  river  in  its  present  couditioli.  Never- 
theless, it  appears  that  there  are  three  points  on  the  river,  viz,  at 
Eagle's  Nest,  Haycock  Shoals,  and  near  Sutterville,  where,  if  ^e  river 
.  could  be  deepened  without  forming  shoals  elsewhere,  it  would  result 
that  at  least  8  feet  of  water  can  be  carried  from  Sacramento  City  to  the 
mouth  of  the  river.  It  has  been  shown  that  the  river  cannot  be  im- 
proved by  dredgm^.  Th^  effect  of  wing-daming  is  uncertain,  for  though 
in  some  canes  tW  effieeXj  oi  W^^tclV^^X^^^w  ^^w^sSfe^-^  l^neficial,  in  other 
cases  bars  bave  \>e^\i  ioTm^'^'^\i\R\i^^'^^  ^^\xvKi^\i^s\\ft'*^«issct\«^^ 
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I  tliink,  however,  that  the  experiment  is  well  worth  trying;  and  I 
respectfolly  recommend  an  appropriation  of  $7,500  for  the  pnrppse. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

E.  S.  WILLIAMSON, 
Major  J  United  States  Engineers. 
Brigadier  General  A.  A.  Humphreys, 

Chi€f  of  Engineers,  U.  S,  A, 


San  Francisco,  CALrFORNiA,  Janu^iry  28,  1871. 

Maxtor  :  In  accordance  with  your  order  of  October  19,  1870,  directing  me  to  make 
a  8iir>'ey  of  that  portion  of  the  Sacramento  and  Heacock's  River  between  Sacramento 
and  Ueaoock's  Shoals,  together  with  a  survey  of  that  part  of  the  river  containing  the 
Hog's  Back,  I  started  with  my  party  for  Sacramento  on  the  foUowing  day  and  there 
commenced  operations,  gradually  working  down  the  river  to  below  Heacock's  Shoals, 
nine  and  three-quarter  miles  below  Sacramento.  The  field-work  of  this  section  of  the 
survey  was  completed  on  November  4,  in  twelve  working  days.  We  then  moved 
camp  to  near  the  Hog's  Back  obstruction,  (about  thirty-nine  miles  below  Sacramento,) 
and  made  a  survey  extending  from  the  upper  end  of  the  slough  containing  this 
obstruction  to  the  head  of  GiUespie  or  Wood  Island,  near  the  town  of  Rio  Vista,  a 
distance  of  seven  miles.  This  portion  of  the  survey  was  completed  November  19. 
The  average  width  of  the  river  between  Sacramento  and  Heacock's  Shoal  is  about  700 
feet,  its  greatest  width  is  750  feet,  and  it  is  narrowest  about  one  and  a  half  miles 
below  Sacramento,  wl^ere  it  is  only  375  feet  wide. 

Between  Sacramento  and  Heacock's  Shoals  the  river  makes  several  bends,  at  each  of 
which  the  river  narrows  to  about  one-half  its  average  width  ;  just  above  and  within 
300  yards  of  the  contraction  is  where  the  shoals  are  found.  The  least  depth  of  water 
on  these  shoals,  in  the  channel,  is  7  feet,  but  in  the  bends  we  found  from  20  to  30  feet 
depth  of  water.  After  leaving  the  bends  the  water  becomes  less  deep,  averaging 
about  10  feet. 

Some  of  the  river  men  attribute  'tile  formation  of  these  shoals  to  the  placer  mining 
which  was  carried  on  in  the  streams  emptying  into  the  Sacramento.    Immense  quan- 
tities of  debris  would  thus  bb  carried  down  stream  and  deposited  here  and  there  along' 
the  bottom  of  the  river. 

The  deposit  or  shoal  is  a  mixture  of  sand  and  mud,  the  particles  of  which  were 
probably  held  in  suspension  by  the  water,  and  were  gradually  carried  down  stream  by 
the  force  of  the  current  until  they  reached  nearly  to  these  narrow  places  near  the 
bends,  where  the  velocity  of  the  current  was  checked  and  caused  tbe  sediment  to 
depoBit. 

The  banks  of  the  river  are  generally  clay,  (adobe,)  covered  with  a  rich  soil,  except 
on  the  convex  side  of  the  bends  of  the  river  ;  there  the  bank  is  invariably  sand.  The 
banks  vary  in  height  from  5  to  25  feet,  beyond  which  the  ground  is  comparatively 
level  for  a  distance  of  from  twenty  to  thirty  mil^,  when  the  Cimntry  becomes  hilly. 

At  Sacramento  the  mean  observed  rise  and  fall  of  the  tides  is  about  nine  inches. 
The  tide  gradually  increases  as  we  proceed  down  the  river.  The  extreme  observed 
tide  of  Hog*s  Bock  (thirty-nine  miles  down  the  river)  was  4^  feet.  At  Chicory  Ranch 
(four  and  a  half  miles  below  Sacramento)  a  few  current  observations  were  made.  It 
was  found  that  at  half-ebb  tide  the  velocity  of  the  surface  current  was  108  feet  per 
minute,  while  at  half  flood  the  current  was  100  feet  per  minute,  thus  showing  that 
this  far  up  the  river  the  tides  affected  the  current  but  little.  'At  the  Hog's  Back,  how- 
ever, a  very  different  result  obtains.  There,  during  a  flood  tide,  the  current  runs  up 
stream  two-thirds  as  rapidly  as  it  flows  down  during  an  ebb  tide.  From  this  it  would 
be  inforrred  that  there  must  be  some  point  between  Hog's  Back  and  Sacramento 
where  the  tide  ceases  to  produce  an  up-stream  current,  and  that  at  or  near  such  place 
a  shoal  or  bar  might  be  expected.  On  conversing  with  the  steamboat  men  on  the  sub- 
ject, I  found  that  there  were  several  shoals  in  that  part  of  the  river,  but  that  they  did 
not  interfere  with  its  navigation.  This  is  probably  due  to  the  fact  that  after  we  get 
above  the  Hog's  Back  the  river  is  very  much  narrower  than  below,  the  current  being 
more  concentrated,  and  therefore  stronger,  would  have  a  tendency  to  scour  away 
deposits  left  by  the  flood  tide.  About  eight  miles  above  the  upper  end  of  the  Hog's 
Back  the  Sacramento  River  forks.  One  of  these  branches  is  calle<i  Steamboat  Slough, 
which  is  six  miles  long  and  not  over  200  feet  wide,  opening  at  its  lower  extremity  into 
the  slough  containing  the  Hog's  Back,  which  suddenly  widens  from  200  feet  to  600 
feet,  and  in  some  places  to  900  feet  in  width.  The  other  fork  is  the  Sacramento  River 
proper,  and  is  called  Old  River.  It  is  wider,  shoaler,  and  larger  than  thA  «l<;w\?^. 
For  this  reason  steamboats  do  not  navigate  it.  TVie  d\ii«tc$ckQft^^V«<^\i  ^ilXx^sq^^Xa^ 
and  low  water  of  the  Sacramento  River,  at.  BacTamentO)  \ftSl\ifi^\». 
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The  higbeBt  know*  flood  of  the  river  occurred  in  Janaary,  1862,  when  the  river  oyer 
flowed  its  banks  and  presented  the  appearance  of  a  lake  fifty  miles  in  width.  To  pro- 
tect the  'banks  from  overflow  levees  have  been  built  along  its  banka,  varying  m>m 
3  to  10  feet  in  height.  Near  the  mouth  of  the  river  the  flooils  do  not  reach  nearly  so 
high.   The  highest  observed  water-mark  was  but  12  feet  above  its  low -water  stage. 

The  water  of  the  river  is  very  muddy,  which  is  probably  due  to  the  mining  on  some 
of  its  forks.  Steamboat  men  state  that  fifteen  or  twenty  years  ago  the  water  wa«  very- 
clear,  and  that,  at  present,  it  is  not  so  muddy  as  it  was  ten  years  ago ;  this  is  also  attrib- 
\  uted  to  the  decline  of  placer  mining.    At  Sacramento  the  river,  at  low-water  stage, 

is  ZO.^  feet  above  the  level  of  the  sea,  (deduced  from  a  lon^  series  of  barometric  obser- 
vations by  Dr.  Logan,  of  Sacramento.)  Its  fall  is  not  definitely  known,  but  is  supposed 
to  be  about  5  inches  per  mile.  , 

The  time  of  transmittal  of  the  tidal  wave  from  San  Francisco  to  Sacramento  (one 
hundred  and  twelve  miles)  is  9.2  hours. 

In  that  portion  of  the  river  between  Sacramento  and  Heacock's  Shoals  a  channel  is 
found  8  feet  deep  and  75  feet  wide  in  its  narrowest  part,  with  the  exception  of  bnt 
one  place,  which  is  two  and  three-fourths  miles  below  Sacramento,  or  aboat  three- 
fifths  of  a  mile  above  SuttervUle ;  here  a  bar  is  found  600  feet  across,  having  only  7 
feet  depth  of  water  over  it,  (shown  on  the  map  and  marked  section  on  E.  F.)  After 
leaving  this  bar  we  find  good  water,  but  the  channel  again  narrows  to  75  feet  in  a  bend 
of  the  river,  near  the  Chicory  Ranch,  four  and  a  half  miles  below  Sacramento,  after 
leaving  which  wc  again  have  a  good,  wide  channel,  until  we  arrive  at  the  wing-<iam 
at  Heacock'w  Shoals  ;  here,  again,  the  channel  contracts  to  about  75  feet  in  width,  but 
it  is  crooked. 

A  channel  7  feet  doeji  and  100  ffot  wide  is  found  from  Sacramento  to  below  Heacock's 
Shoals. 

The  narrc>\v  and  crooked  channel  at  this  shoal  can  probably  be  improved  by  repair- 
ing the  wing-dam  there.  The  estimated  cost  of  the  repairs  is  ^845.  About  Suttere- 
ville  the  shoal  might  be  improved  by  throwing  in  a  wing-dam  700  foot  long  from  the 
left  bank.  Ah  the  water  immediately  above  and  below  the  proposed  wing-dam  Ls  only 
from  9  to  10  feet  deop,  it  is  to  be  feared  that  the  sand,  which  the  dam  would  cause  tli© 
current  to  scour  out,  wcmld  be  deposited  below,  and  jierhaps  form  a  new  bar  equally  a.-) 
^bad  as  the  one  now  found. 

That  jiortion  of  the  river  containing  the  Hog's  Back  varies  in  width  from  500  to  900 
feet. 

The  Hog's  Back  is  not  a  well-defined  single  bar,  but  it  Is  a  series  of  shoals,  having 

7  to  8  feet  depth  of  water  between.  The  distance  from  the  upper  to  the  lower  of  these 
shoals  is  about  three  and  one-half  miles.  A  channel  7  feet  deep  and  75  feet  wide  in  its 
narrowest  part  is  found  over  these  shoals.  The  avera<^e  width  of  the  7-foot  channel 
is  200  feet.  There  is  but  one  of  these  shoals  that  contams  as  little  as  7  feet  depth  of 
water ;  it  is  know  as  Eagle's  Nest,  and  is  400  feet  across.    Each  of  the  otlier  shoals  have 

8  feet  of  water  over  them. 

The  bar  at  Eagle's  Nest  can  be  improved,  if  necessarv,  by  building  a  wing-dam  50() 
feet  long  from  the  opposite  side  of  the  river,  starting  near  the  wood-yard. 

DESCRIPTION    AND    EFFECT    OF    THE  WlNO-DAMS    CONSTRUCTED    IX  THE   SACRAXTEXTO 

RIVER. 

Of  the  wing-ilams  constructed  by  the  California  Steam  Navigation  Company  three 
yet  remain :  ono^at  Heacock's  Shoals,  400  feet  long ;  one  at  the  upper  end  of  Hog's  Back 
Shoal,  400  leet  long;  and  the  other  one  and  one-half  miles  below,  which  is  1, 500  feet 
long.  They  are  built  by  driving  two  parallel  rows  of  piles ;  rows  6  feet  apart,  the 
piles  in  each  row  varying  from  6  to  8  feet  from  center  to  center.  The  general  direction 
of  the  dams  is  diagonally  across  the  current.  Between  the  piles,  willow  bushes,  their 
butts  up  stream,  are  placed  and  thrown  in  until  the  top  of  the  brush  is  at  the  level  of 
high  tide  ;  they  are  then  kept  in  i)laoc  by  pieces  of  board  nailed  over  them,  and  extend- 
in«f  from  pile  to  pile. 

The  general  elloct  of  the  wing-dams  has  been  to  benefit  the  navigation  over  any  p;ir- 
ticular  shoal  in  which  they  were  placed.  Before  the  long  wing-dam  was  built  on  the 
Hog*s  Back  boats  frequently  groundo<l  there,  but  now  that  the  current  hiis  been  con- 
centrated a  channel  10  fi^t  <leep  has  been  made  over  the  worst  of  the  bars.  A  groat 
portion  of  the  sand  washed  out  was  doponitod  close  to  the  down-stream  side  of  the 
dam,  and  has  formed  a  bare  bar  1,600  foot  long  by  250  feet  wide. 

DREDGING. 

Some  eflbrts  have  been  made  to  improve  the  navigation  of  the  river  at  Hog's  Back 
Dy  dredging.    SSevwal  thousand  cubic  yanls  of  nand  and  mud  were  removed,  but  as 
Boon  aa  the  rWer  \ieg,aii  \m  im^  v!k.\\\\\^W\%i  OiYiA\wvi\\\\v\^\il\tt.d  been  dredged  out  refilled 
to  its  old  level.    T\ie  e"x\\ei\\nfe\\\  <\t\\\v>\x^\T'^\^^  \>A^\,>^v^x\^«x^w^^\tfi^ 
hy  dredging. 
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The  steamboats  that  navigate  the  Sacramento  River  are  all  owBed  by  the  California 
Bteam  Navigation  Company,  and  sfe  magnificent  boatfl.  Numerous  sailing  vessels  also 
ply  between  San  Francisco  and  Sacramento.  Sailing  ve^isels  frequently  ground  in  mak- 
ing the  trip,  but  that  is  probably  due  to  their  inability  to  keep  in  the  cliannel.  Steam- 
boats do  not  run  affrouAd  often.  They  carry  all  the  freight  that  offers,  and  could  carry 
much  more  than  they  do  during  the  lowest  stage  of  the  river.  The  president  of  the 
company  informed  me  that  their  boats  could  carry  600  tons  of  freight  on  7  feet  depth 
of  water.  To  what  extent  commerce  would  be  benefited  by  increasing  the  depth  of 
water  by  a  foot  or  two  in  that  portion  of  the  river  mentioned  in  this  report  I  cannot 
•ay. 

To  iiicnea^  the  depth,  so  tliat  vesMcls  drawing  more  than  S  feet  of  water  could  nav- 
igate the  river  during  its  lowest  stage,  numerous  places  between  Sacramento  and  Rio 
Vista  would  require  improvement  at  an  enormous  expense.  Wing-dams  might  im- 
prove the  navigation  in  several  places,  but  it  is  feared  that  their  good  effects^would  be 
counterbalanced  by  shoals  which  they  would  cause  lower  down  the  river. 

For  all  the  present  demands  of  commerce  the  depth  of  water  in  the  Sacramento 
River  is  sufficient. 

The  following  is  an  estimate  of  the  cost  of  a  wing-dam  500  feet  long  near  Eagle's 
Nest: 

Cost  of  128  piles,  30  feet  long,  at  25  cents  per  foot $960  00 

Transportation  of  same  from  San  Francisco  to  Hog's  Back 128  00 

Driving  128  piles,  at  $5  each 640  00 

Labor  on  dam,  thirty  men  ten  days,  at  $2  50  per  day 750  CO 

Contingencies,  10  per  cent :  247  80 

Total  coet..... 2,725  80 

«  ' 

This  wonld  make  the  cost  about  $5  45  per  linear  foot. 

A  wing-dam  700  feet  long  near  Sutterville  would  therefore  cost |3, 815  00 

Repairing  old  dam  at  Heacock's  shoals 845  00 

Add  for  proposed  dam  at  Eagle's  Nest 2, 725  80 

• 

Would  make  a  total  cost  of  improving  the  river  at  these  three  localities. ..     7, 385  80 

The  result  of  the  survey  is  embodied  in  the  two  maps  which  accompany  this  report. 
Very  respectfully,  your  obedient  servant, 

W.  H.  HEUER, 

Lieutenant  of  Engineers, 
M^or  R.  S.  Williamson, 

Engineer  CorpHf  U.  S.  J.,  San  FrancvtoOy  California. 


W  6. 


San  Francisco,  July  21, 1871. 

General  :  The  third  sectiou  of  the  act  of  March  3,  1871,  makiug 
appropriations  for  river  and  harbor  improvements,  directs  an  examina- 
tion or  survey  at  Santa  Cruz,  California,  and  by  the  direction  of  the 
Chief  of  Engineers  this  work  was  placed  in  my  charge. 

On  making  inquiries  upon  this  subject,  I  find  that  by  an  act  of  the 
legislature  of  the  State  of  California  approved  February  11,  1870,  a 
commission  was  appointed  "to  examine  the  harbor  of  Santa  Cruz  and 
Salinas  Slough,  in  the  bay  of  Monterey,  for  the  i)urpose  of  ascertaining 
whether  the  same  or  either  of  them  are  or  can  be  made  suitable  for  a 
harbor  of  refuge^  and  whether  the  same  or  either  of  them  can,  by  arti- 
ficial means,  be  improved."  A  copy  of  the  report  of  this  commission 
is  hereby  appended. 

Without  going  into  a  discussion  of  the  details  of  the  commissioners' 
report,  it  is  very  apparent  that  to  improve  the  harbor  of  Santa  Cruz 
with  a  view  of  making  it  a  harbor  of  refuge,  a  breakwater  similar  to  the 
one  described  by  them  must  be  built,  auA  t\\^  eo^X.  ^i  ^viOsx  ^ ^\.YSiKN»x«k 
wiJJ  he  several  miUiona  of  dollars. 
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These  facts,  I  f)resame,  are  the  main  ones  upon  which  information  is 
required  by  Congress,  and  the  commissioners'  report  afiGordsall  detailed 
information. 
I  have  the  honor  of  being,  very  respectfully,  youf  obedient  servant, 

E.  S.  WILLIAMSON, 
Major,  United  States  Engineers. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  S.  A.,  Washingto7ij  2>.  C. 


San  Francisco,  California,  February,  1870. 
His  Excelleiioy  H.  H.  Haight, 

Gmjernor  of  California. 

The  commission  appointed  by  the  legislature  of  this  State  (chapter  62  of  the  stat- 
ut(^8  of  1869  and  1870  of  California,  approved  Februanr  11, 1^0)  to  examine  the  har- 
bor of  Santa  Cruz  and  Salinas  Slouch,  in  the  bay  of  Monterey,  for  the  purpose  of 
ascertaining  whether  the  same  or  either  of  them  are  or  can  be  made  suitable  for  a  har- 
bor of  refuge,  and  whether  the  same  or  either  of  them  can,  by  arti&cial  means,  be 
improved,  has  the  houor  to  submit  the  following  report : 

The  commission  lirst  visited  the  harbor  of  Santa  Cniz.  An  examination  of  the  bar-  • 
bor  from  the  adjacent  shore,  together  with  the  Coast  Survey  chart,  clearly  indicated 
that  the  only  method  of  making  this  a  safe  harbor  of  refuge  will  be  by  the  construc- 
tion of  a  breakwater,  and  indicates  also  the  approximate  position  and  extent  of  such 
a  breakwater.  This  harbor  is  situated  at  the  northwest  portion  of  the  bay  of  Mon- 
terey, and  is  protected  from  all  winds  from  the  northward,  but  exnosed  to  the  full 
sweep  of  southerly  gales.  The  available  anchorage  is  about  one  and  a  half  milee  in 
length  from  east  to  west,  and  about  three-quart'Crs  of  a  mile  wide  from  north  to  south. 

On  the  next  page  we  annex  a  sketch  of  the  harbor  on  a  scale  of  YiyJinJ*  being  twice 
the  size  of  the  original  Coast  Survey  chart.  On  this  sketch  we  have  laid  down  the 
approximat-e  position  of  where  we  think  a  breakwater,  if  one  is  constructed,  should 
be  built.  It  will  be  observed  from  the  location  which  has  been  chosen  that  passages 
for  vessels  are  left  around  each  end  of  the  supposed  breakwater ;  the  main  entrance  to 
the  harbor,  however,  being  between  the  shore  and  its  eastern  end. 

It  is  necessary  to  provide  two  entrances  or  channels,  for  should  either  end  of  the 
breakwater  be  joined  to  the  adjacent  shore,  the  current*  in  the  harbor  would  be  checked, 
and  the  great  quantities  of  sand  brought  down  by  the  San  Lorenzo  River,  being  no 
longer  carried  away  by  the  currents,  would  be  deposited  in  the  quiet  waters  of  the 
harbor,  and  fill  it  up  in  the  course  of  time. 

The  breakwater  is  supposed  to  be  three-quarters  of  a  mile  in  length.     It  is  believed 
that  this  leugth  would  protect  a  harbor  of  sufficient  size  for  commercial  purposes,  and 
*  at  the  same  time  afford  protection  to  all  vessels  likely  to  seek  shelter  here  in  pro- 
tracted gales  fn)m  the  south  or  southwest. 

The  breakwater,  as  sketched,  would  be  built  in  a  depth  of  6^  fathoms  of  water  at 
low  tide. 

The  sheltered  area  available  for  the  anchorage  of  vessels  would  be  abont  one -half 
of  a  mile  wide,  from  north  to  south,  and  about  one  mile  long  from  east  to  west,  or  320 
acres. 

Doubtless,  if  a  large  harl>or  was  required  here  for  vessels  of  war  ns  well  as  commerce, 
the  breakwater  should  be  built  from  a  quarter  to  a  half  mile  further  out,  toward  Poini 
Santa  Cruz ;  but  this  would  carry  it  out  to  7^  and  8  fathoms  of  water,  at  low  water,  by 
which  the  expense  of  construction  would  be  greatly  increased. 

There  is  an  abundance  of  stone,  of  a  suitable  quality,  for  the  construction  of  such  a 
breakwater,  both  granite  and  limestone,  (or  marble,)  within  about  three  and  a  half  to 
four  miles  of  the  harbor,  and  there  would  be  no  great  natural  obstacles  to  be  overcome 
in  the  construction  of  a  railroad  for  its  transportation  should  a  breakwater  be  deter- 
mined upon. 

MODE  OF  CONSTRUCTION. 

Wo  would  first  drive  piles  from  the  shore,  opposite  the  we«t  end  of  the  breakwater, 
as  far  out  as  it  would  be  jiossiblo  to  make  the  piles  secure  against  the  force  of  the 
waves.  Doubtless  they  could  be  cairied  out  to  12  feet,  and  perhaps  to  18  feet  of  water 
at  low  water.  Ou  these  piles  wo  would  construct  the  railroad  track  for  the  transporta- 
tion of  the  Btonc.  liwt,  aA  '?!ft\v5VNft\i«ilL»x^  observed,  it  will  be  necessary  to  provide  an 
entrance  or  watex-v^a^  mto  x\\^  V^xXi^it  ^y'^tci.  ^\\^^vs$>\»  ^sreA.  ^awR-V^^xi  opening  would 
have  to  I)©  pa»sevV\)y  %\>t\(V^^. 

The  easiest  way  to  Olo  X\uti\NO\\\v5^  v^oVaXA^  V^  V»5  (^^^^vv^'g.sx, ^^xsi ^Vspsv^  V^\fi.\^^^s>^^ 
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within  any  reasonable  limit  of  expense,  tbe  best  interests  of  this  State,  aa  well  as  the 
comnaercial  interests  of  the  whole  coast,  require  that  they  should  be  commenGed 
without  unnecessary  delay. 

After  completing  the  examinatiou  of  the  harbor  of  Santa  Cruz,  we  embarked  on  the 
steamer  Salinas  and  visited  Salinas  Slough.  This  slough  is  situated  at  the  mort 
easterly  point  of -Monterey  Bay,  and  is  nearly  equally  distant  from  Monterey  and 
Santa  Cruz.  We  bad  a  good  opportunity  to  observe  the  bar  at  the  mouth  of  this 
slough,  which  is  also  the  mouth  of  the  Salinas  River. 

There  is  a  depth  of  only  about  3  feet  of  water  on  the  bar  at  low  wat«r,  and  it  \m 
constantly  shitting.  The  channel  inside  is  very  narrow  and  crooked,  with  but  littlo 
water  in  some  places. 

Our  observations  here  confirmed  us  in  the  opinion  we  had  formed  from  an  examina- 
tion of  the  Coast  Survey  chart,  that  it  would  be  impossible  to  construct  a  harbor  of 
refuge  at  the  mouth  of  this  slough  on  account  of  the  great  depth  of  water. 

It  is  stated  in  I^ofessor  Davidson's  Directory  of  the  Pacific  Coast,  in  speaking  of 
the  bay  of  Monterey,  that  a  remarkable  submarine  valley,  similar  to  that  off  Point 
Hueneme,  has  been  discovered,  and  to  some  extent  traced  out,  in  this  bay.  The  head 
of  the  valley  is  five-eighths  of  a  mile  south  of  the  mouth  of  the  Salinas  River,  and  the 
2(^^fathom  line  is  only  a  quarter  of  a  mile  off  the  beach,  the  depth  increasing  to  50 
fathoms  in  the  next  quarter  of  a  mile. 

Of  course  the  construction  of  a  breakwater  on  the  slopes  of  such  a  submarine  vallaj 
may  be  looked  upon  as  entirely  impracticable. 

The  only  improvement  that  could  be  hoped  for  here  would  be  to  straighten  and 
deepen  the  entrance  into  the  slough  by  contracting  its  outlet  and  confining  its  waters 
t4)  a  fixed  channel.  The  difficulties  of  forming  and  maintaining  such  an  entrance  into 
this  slough,  on  accouut  of  the  light,  sandy  formation,  and  the  heavy  sea  on  the  bar 
during  westerly  gales,  would  be  very  serious ;  and  we  do  not  know  that  such  an 
improvement  would  be  practicable,  and  would  not  like  to  pass  an  opinion  on  it 
without  a  special  survey  and  study,  which  the  limited  time  at  our  disposal  prevent* 
us  from  undertaking. 

A  great  quantity  of  grain  and  other  products  find  their  way  over  this  bar,  bad  as  it 
is,  from  the  valleys  of  the  Pa^aro  and  Salinas  Rivera,  and  if  the  bar  at  tbe  mouth  of 
the  slough  could  be  improved  it  would  be  a  great  benefit  to  those  productive  valleys. 

Respectfullv  nubmitted. 

B.   S.   ALEXANDER, 
Litutfnant  Colonel  Enginecn*,  Brevet  Brig.  Gen.,  U.  S.  A. 

•     C.   W.   LIGHTNER. 


W  7. 


San  Francisco,  July  22,  1871. 

General  :  Tlie  third  sectiou  of  the  act. of  March  3,  1871,  making  ap- 
propriatiou  for  river  and  harbor  improvements,  directs  an  examination  or 
survey  at  Eureka  Harbor,  California,  and  by  the  direction  of  the  Chief 
of  Engineers  this  work  was  placed  in  my  charge. 

Strictly  speaking,  there  is  no  such  thing  as  Eureka  Harbor.  Eureka 
is  the  principal  one  of  several  towns  on  the  shores  of  Humboldt  Bay, 
California,  and  is  some  six  miles  from  its  entrance.  Steamers  from  Sm 
Francisco  go  there  twice  in  a  month,  and  lumber  vessels  are  constantly 
entering  and  leaving  it,  there  being  several  saw-mills  on  its  shores. 
The  bar,  like  nearly  all  ocean  bars  on  the  Pacific  Coast  of  the  United 
States,  is  constantly  changing.  Every  severe  storm  changes  the  chan- 
nel ;  sometimes  there  are  two  channels,  and  sometimes  there  is  but  one. 
.  In  rare  cases  the  channel  is  so  closed  that  the  steamers  cannot  go  out 

In  December,  1865,  I  was  obliged  to  visit  the  bay,  as  it  had  been 
reported  that  a  severe  storm  had  endangered  the  foundation  of  the 
light-house.  ^  A  storm  arose  shortly  after  I  had  arrived  there,  and  I  was 
detained  a  fortnight  before  the  channel  was  opened  sufficiently  to  allow 
the  steamer  to  pass  out.  No  vessel  enters  or  leaves  the  bay  without  a 
pilot.    Suc\i  a  bai  e^u  never  be  improved. 

The  Coast  Survey  \Aa^'^w\^^v^  v\\\  ^\v}^>vi\vv^*i  u^v^ss^ ^c^ci\i^^  and  hydro- 
graphical  survey  o^  l\i\^\>«i^. 
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In  order  to  ascertain,  if  possible,  the  object  of  Congress  in  making 
this  appropriation,  I  addressed  a  letter  to  the  Hon.  A.  A.  Sargen^ 
Bepresentative  from  California,  on  the  subject.  To  my  letter  he  replied 
as  follows: 

There  is  a  dangerous  bar  at  Eureka  Harbor ;  I  desire  it  surveyed,  so  that  if  auy  per- 
manent work  could  be  constructed  to  make  uavifs^ation  more  safe,  an  appropriation 
therefor  might  be  made.  It  may  be  that  science  may  suggest  no  remedy,  or  one  too 
costly,  but  that  can  only  be  known  by  inspection. 

It  is  apparent  from  the  above  that  the  object  of  the  approi)riation  is 
to  improve  the  entrance  to  Humboldt  Bay,  but,  from  the  very  nature  of 
the  bar  at  its  entrance,  1  consider  this  impossible ;  and  that  the  elabo- 
rate charts  of  the  Coast  Survey,  to  be  found  in  the  Coast  Survey  Office 
in  Washington,  afford  the  fullest  topographical  and  hydrographical  in- 
formation concerning  it.  My  duties  during  the  last  six  or  eight  years 
have  made  it  necessary  that  I  should  visit  it  once  or  more  each  year, 
and  I  am  thoroughly  acquainted  with  its  peculiarities.  Another  inspec- 
tion of  it  would  not,  I  think,  afford  me  additional  information  concern- 
ing it. 

I  have  the  honor  to  be  your  obedient  servant, 

K.  S.  WILLIAMSON, 
MajoTj  United  States  Engineers. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U,  8,  -A.,  Washington^  I).  C. 


W8. 


San  Francisco,  California. 

September  12, 1871. 

General:  The  undersigned,  the  members  of  the  board  of  engineers  ' 
constituted  by  virtue  of  paragraph  1,  Special  Orders  No.  108,  from 
Headquarters  Corps  of  Engineers,  Washington,  D.  C,  August  3, 1871, 
"  to  consider  and  report  upqn  the  practicability  of  improving  the  entrance 
to  Humboldt  Bay  and  Eureka  Harbor,  California,''  have  the  honor  to 
submit  the  following  report : 

The  Coast  Survey  chart  of  Humboldt  Bay,  together  with  the  well- 
known  nature  of  the  shifting  sands  forming  the  bar,  and  the  concurrent* 
testimony  of  all  persons  acquainted  with  it,  seem  to  furnish  to  this 
board  all  the  information  necessary  to  enable  us  to  "  consider  and  report  ^ 
upon  the  practicability  of  improving  the  entrance  to  it,  without  a  personal 
examination. 

It  is  our  opinion,  after  mature  consideration,  that  no  permanent  im- 
provement of  the  entrance  to  this  harbor  is  practicable.  Further,  that 
any  attempt  at  improvement,  by  throwing  out  jettees  of  stone — pierres 
perdues — or  by  constructing  such  jettees  in  masonry  so  as  to  confine  the 
channel  of  ingress  and  egress  to  the  harbor  within  such  limits  as  to 
secure,  at  all  times,  the  necessary  depth  of  water  for  the-  admission  of 
heavy  ships,  would  only  result  in  disastrous  failure;  leaving  the  stones 
or  the  disjointed  masonry  of  such  jettees  scattered  over  the  bar  as  so 
many  dangerous  obstructions. 

Were  there  two  jettees  of  sufticiently  powerful  construction  to  withstand 
the  force  of  the  sea  properly  located  and  carried  out  to,  say,  10  fathoms 
water,  with  their  foundations  laid  so  deep  as  wot  to  \ivi,  \v\\v\^\^>ji^^^^^si» 
have  vo  doubt  but  that  their  effect  wouVOl \>^  lo  *\m\v\<^Nv^  \^^  ^s^iNx^siSiR^ 
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to  the  harbor,  till  such  time  as  the  resulting  currents  should  accumulate 
another  bar  outside  of  the  supposed  eutranee  between  such  structures. 

No  doubt,  however,  if  it  would  be  in  the  i)Ower  of  man  to  construct 
such  jettees ;  certainly  not  without  imposing  a  new  national  debt  on 
the  nation  undertaking  it.    We  therefore  regard  it  as  impracticable. 

Humboldt  Bay  is  a  Ine  harbor  when  vessels  have  once  entered  it.  It  is 
the  best  harbor  on  the  Pacific  coast  between  San  Francisco  Bay  and 
the  mouth  of  the  Columbia  Eiver.  It  has  an  average  depth  of  between 
3  and  4  fathoms  of  water,  and  affords  safe  and  commodious  anchorage 
for  any  number  of  ordinary-sized  vessels.  • 

The  great  drawback  to  this  bay  is  the  difficulty  of  entering  and 
departing  from  it.  The  entrance  is  exposed  to  all  the  prevailing  winds 
and  storms,  and  being  merely  a  break  in  a  long  sand-spit,  is  subject 
to  frequent  change. 

About  one  and  a  quarter  miles  outside  of  the  entrance  is  the  bar. 
This  is  also  subject  to  constant  change  both  in  position  and  in  the  depth 
of  water  upon  it. 

In  looking  over  the  law  of  Congress  on  this  subject  we  notice  that  the 
phraseology  does  not  refer  to  the  '*  improvement  of  the  entrance"  to 
this  harbor.  And  in  conversation  with  Mr.  James  T.  Eyan,  a  prominent 
citizen  of  Eureka,  we  learn  that  it  has  never  been  expected  or  hoped 
by  the  pilots  of  Uumboldt  Bay,  or  by  the  well-informed  citizens  of  the 
vicinity,  that  anything  can  ever  be  done  by  the  Government  to  improve 
the  entrance. 

Further,  the  Hon.  James  A.  Johnson,  the  late  member  of  Congress 
from  tliat  district,  who  was  instrumental  in  having  the  harbor  of  Eureka 
inserted  in  the  Act  of  Congress  above  mentioned,  informed  the  senior 
member  of  this  board  that  he  never  had  any  expectation  that  the 
entrance  to  the  harbor  could  be  improved.  He  added  that  it  had  been 
represented  to  him  that  additional  aids  to  commerce,  such  as  another 
buoy  on  the  bar  and  movable  range-lights  or  beacons  placed  on 
shore,  to  point  out  to  the  pilots  the  exact  position  of  the  chang- 
ing bar,  would  assist  in  facilitating  access  to  and  egress  from  the 
harbor,  and  that  his  motive  in  having  Eureka  Harbor  named  in  the  •con- 
nection in  which  it  appears  in  the  act  of  Congress  was  the  hope  that 
something  might  be  done  toward  furnishing  additional  guides  to  vessels 
seeking  to  enter  the  harbor. 

As  this  is  a  question  properly  belonging  to  the  Light-House  Board,  and 
as  it  is  not  embraced  in  the  instructions  of  the  Chief  of  Engineers,  we 
do  not  feel  ourselves  called  upon  to  vohmteer  an  opinion  on  the  subject. 

Respectfully  submitted. 

R.  S.  WILLIAMSON, 

Major  Untied  States  Engineers. 
C.  SEAFORTH  STEWART, 

Lieutenant  Colonel  Engineers, 
B.  S.  ALEXANDER, 

Lieutenant  Colonel  Ewjineers, 

Brigadier  General  A.  A.  Humphreys, 

CHief  of  Engineers.  U.  S,  A.,  Washington,  D.  C. 


W  9. 


San  Francisco,  April  25,  187L 

General  :  1  \\avG  t\iC>\iO\\Q>T  \-Q  's>v^^^\o^^>  \5^  ^w\N:}a^^<:W^'^uv^  detailed 
report  upon  t\\e  vemovvvX  oi  ^\o'$.^v5\\\l^i^v/\\s.\\\\^V'^x>^^^    x\.\sia;:^^^T^> 
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erly  be  called  the  history  of  the  work,  as  m  it  are  described  the  prelimina- 
ry steps  taken  which  resulted  in  a  contract  made  between  Mr.  A.  W.  Yon 
Schmidt  and  the  United  States,  and  a  description  of  the  operations  under 
that  contract.  The  contractor  was  not  interfered  with,  and  all  deviations 
from  the  original  plan  which  he  thought  necessary  were  consented  toby 
me.  My  assistant,  Lieutenant  W.  H.  Heuer,  United  States  engineers,  and 
myself,  acted  as  supervising  engineers  from  the  day  the  contract  was 
signed  until  the  completion  of  the  work,  and  this  report  is  the  result  of 
our  joint  labors. 

With  it  are  submitted  eleven  sheets  of  drawings  to  illustrate  it,  as 
without  them  it  would  be  exceedingly  difficult  to  give  an  intelUgible 
description  of  the  machinery  used,  and  the  operations  conducted. 

As  the  work  was  of  a  novel  character,and  of  considerable  magnitude, 
I  think  the  description  of  it  will  prove  of  great  interest  to  engineers  in 
general.  If  so,  I  respectfully  request  that  authority  be  obtained  to  have 
it,  with  the  drawings,  published ;  the  form  to  be  in  quarto,  uniform  with 
Ko.  15  of  the  Professional  Papers  of  the  Corps  of  Engineers,  so  that 
none  of  the  plates  will  require  folding,  except  Plate  I,  which  will  require 
onefold. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 
•  R.  S.  WILLIAMSON, 

Major  United  States  En^ineei's. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  V.  8.  A,,  WashingtOHj  B.C. 


REMOVAL  OF  BLOSSOM  ROCK,  IN  SAN  FRANCISCO  HARBOR,  CALIFORNIA 

Tbis  rock  was  situated  in  San  Francisco  Bay,  directly  east  of  the  Grolden  Gate,  or 
entrance  to  the  bay,  due  north  of  the  city,  on  a  Ime  between  Alcatraz  and  Yerba  Buena 
Islands,  and  nearly  midway  between  them.  It  was  distant  from  the  city  front  about 
1,500  yards.  •  It  was  directly  in  the  course  vessels  are  often  compelled  to  take  in  ent«r- 
ing  and  leuving  the  harbor,  was  in  the  track  of  navAl  vessels  passing  to  and  from  San 
Fri^cisco  and  Mare  Island  navy-yard,  and  was  also  in  the  way  of  aU  passenger  steamers 
and  vessels  plying  between  San  Francisco  and  the  Sacramento  and  San  Joaquin  Rivers. 
The  rock  was  discovered  and  named,  in  1826,  by  Captain  Beechey,  royal  navy,  F.  R.  S., 
who  entered  Son  FranoiBco  Harbor  in  command  of  Her  Britannic  Majesty's  ship  the 
Blossom. 

The  top  of  the  rock  was  about  5  feet  below  the  surface  of  the  water  at  mean  low 
tide.  Its  greatest  length  at  the  depth  of  24  feet  was  195  feet,  and  its  greatest  breadth 
at  the  same  depth  was  105  feet.  The  quantity  of  rock  to  be  removed  to  obtain  a  depih 
of  24  feet  of  water  was  5,000  cubic  yards.  A  portion  of  the  top  of  the  rock,  abont  34  by 
22  feet  in  size,  was  comparatively  level,  but  two  of  its  opposite  sides  sloped  off  quite 
rapidly  into  deep  water.  The  place  is  exposed  to  southeast  gales,  which  prevail  here 
in  the  winter  months,  and  the  tide  whirls  over  the  rock  at  such  a  rapid  rate  that  the 
buoy  which  the  Light-House  Department  placed  there  has  several  times  been  swept 
away. 

CHARACTER  OF  THE  ROCK. 

The  rook  was  a  metamorjihic  sandstone  of  a  variable  decree  of  hardness,  of  a  brown- 
ish-yellow color,  of  irregular  stratification,  and  in  some  places  contained  small  beds  of 
gravel  cemented  together  with  a  bluish  substance  resembliuff  clay. 

The  specific  gravity  of  the  great  mass  of  the  rock  was  2.64,  a  cubic  foot  of  it  weigh- 
ing ir>5  pounds,  and  was  so  soft  a«  not  to  require  blasting,  but  in  some  places  it  had  a 
bluish  tinge,  and  was  as  hard  as  granite. 

In  August,  1866,  my  attention  was  called  to  Blossom  Rock  by  the  following  orders  : 

• 
"ExorxEKR  Department, 

"  JVtuhingtou,  D.  C,  July  21, 1866. 

•     "  Colonel  :  In  addition  to  your  present  duties,  you  are  assigned  to  the  charge  of  the 
following-named  works:  *         *  •  *  * 

'*  Survey  or  examination  at  San  Francisco,  CaWtoxmaL,  V\\\\  X\:ift  V\fe^  ^i^  K\\^^^\fiv«^\^ 
ofBJoBsoni  nud  Ridcod  Rocks,  by  blasting.        *  *  "^ 
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"  You  will  take  measures  for  the  commencement  of  these  works  with  the  least  praeti- 
cahle  delay,  using  your  best  judgment  as  to  the  most  expeditious  method  of  prosecaV- 
ing  the  same. 

"  Respectfully,  your  obedient  servant, 

"  RICHARD  DELAFIELD, 
I"  Brevet  Major  General  and  Chief  EngineeTf  U.  S.  A, 

"  Brevet  Lieutenant  Colonel  R.  S.  Williamson,  U.  8.  A., 

"  Major  of  Engineers,  San  FrancufcOf  California.*^ 

"Engineer  Department, 

"  Washington,  Nor^ember  27,  1866. 

"Colonel:  *  »  .  *  xi,g  Department  will  direct  the  insulated  wire  to  be  sent 
you  from  New  York,  in  order  that  experiments  may  be  made  on  Blossom  Rock,  similar 
to  those  made  on  Rincon  Rock.  This  seems  to  be  necessary  in  order  to  establish  the 
character  of  the  former,  and  to  enable  you  to  form  an  accurate  estimate  of  the  amount 
required  for  its  removal.  •  ♦  »  »  • 

*'  Very  resTiectfully,  your  obedient  servant, 

"A.  A.  HUMPHRKYS, 
**  Chief  of  Engineers  J  Brigadier  and  Brevet  Major  General,  U.  S.  J. 

"Brevet  Lieutenant  Colonel  R.  8.  Williamson,  U.  S.  A., 

"  Major  of  Engineers,  San  Francisco ,  Ca1\fomia.^^ 

Accordingly,  through  the  kindness  of  the  8uperintendent  of  the  United  States  Coast 
Survey,  the  late  Edward  Cordell,  Assistant  United  States  Coast  Survey,  who  was  in 
command  of  a  surveying  party  on  the  Coast  Survey  schooner  Marcy,  was  authorized  to 
make  a  survey  of  Blossom  Rock.  Experiments  in  blading  were  then  made  on  the 
rock  by  my  assistant.  Lieutenant  W.  H.  Heuer,  United  States  Engineers,  under  my 
directions,  in  February  and  March,  1867.    The  following  is  a  copy  ofhis  report : 

*  San  Francisco,  March  28, 1867. 

"  Sir  :  I  have  the  honor  to  make  the  following  report  in  regard  to  the.  late  experi- 
ments on  Blossom  Rock. 

"  Blossom  Rock  is  a  sandstone,  rather  hard ;  is  on  a  line  with  Alcatraz  and  Yerba 
Buena  Islands,  and  about  midway  between  them.  When  the  tides  are  lowest,  the 
rock  has  about  5  feet  of  water  over  it.  A  horizontal  section  of  the  rock,  18  feet  below 
the  surface  of  the  water  at  mean  low  tide,  gives  the  greatest  length  of  the  rock  130 
feet,  by  a  lyidth  of  75  feet ;  to  obtain  a  depth  of  18  feet  of  water  at  mean  low  tide 
would  require  the  removal  of  1,000  cubic  yards  of  stone. 

"  The  experiments  were  made  with  gunpowder,  with  the  view  of  estimating  the  cost 
of  removal  of  the  rock.  The  charges  of  powder  used  were  of  three  sizes,  viz,  75  pounds, 
125  pounds,  and  175  pounds,  in  order  to  enable  us  to  ascertain  which  sized  charge 
would  prove  ihost  enectual.  due  re^rd  being  had  to  economy.  Each  charge  was 
placed  in  a  strong  water-tignt  cask,  in  the  head  of  which  a  small  hole  was  bored  to 
admit  of  the  passage  of  the  wire  for  exploding  the  charge.  The  cartridge  was  placed 
as  near  to  the  middle  of  the  charere  as  possible.  Each  cask  was  inserted  in  a  sack  of 
sail-cloth,  which  fitted  closely,  ana  which  was  afterward  tarred.  Two  heavy  pieces  of 
iron  where  then  tied  to  each  cask,  (one  on  each  side,)  to  prevent  the  tide  from  washing 
the  charge  off  the  rock.  Soundings  were  then  made  to  enable  us  to  find  advantageous 
positions  for  the  charge ;  a  small  scow  was  securely  anchored  over  the  spot,  enarge 
lowered  to  its  place,  scow  hauled  about  200  feet  away,  the  two  extremities  of  the  insu- 
lated wire  ])laced  in  contact  with  the  poles  of  a  12-cup  Grovels  battery,  and  the  charge 
immediately  exploded  :  the  scow  was  then  hauled  back  to  its  first  position,  and  sound- 
ings were  made,  by  which  we  ascertained  approximately  the  effect  of  the  blast.  The 
blasts  generally  took  place  at  high  tide,  as  then  we  had  the  greatest  pressure  of  water 
on  each  charge.  On  the  succ^ding  low  water  the  officers  of  the  Coast  Survey 
(Edward  Conlell,  Assistant  United  States  Coast  Survey,  and  his  assistants)  would 
make  an  instrumental  survey  of  the  rock  in  the  immediate  vicinity  of  the  blast,  and 
thus  wo  ascertained  quite  accurately  the  results.  The  officers  of  the  Coast  Survey  who 
made  the  soundings  before  and  after  the  blasts  deserve  great  credit  for  the  admirable 
manner  in  which  their  work  was  done,  and  to  their  persevering  efforts  much  of  the  suc- 
cess of  these  experiments  is  duo.  Api>cnded  will  be  found  the  sk^-tches  furnished  by 
Mr.  Cordell  relative  to  the  experiments.  [See  Plates  II  and  III.]  Owing  to  the  stormy 
weather,  the  experiments  occupied  nearly  two  months,  although  advantage  was  taken 
of  every  favorable  day  during  that  time,  but  frequently,  after  a  blast  had  l>een  made, 
the  bay  would  be  too  rough  for  days,  and  even  weeks,  to  make  an  .accurate  survey,  all 
of  which  retarded  our  progress.  Before  we  commenced  blasting,  an  examination  of  the 
Coast  Survey  cbart  \w(WciiUi^  <\\i\\.\i  vj^  c,T<;N\tfe  ^\i  v\t  wear  one  end  of  the  rock ;  as  it  ap- 
peared favora\Ae  to  \>\jvcfcak  e\iahT^«k\Xvvi\fe/\\v^\.xviQ,\Awv^^«c^>gL^^\iNj^  ^'j>jj^^^^ 
75  pounds  of  powder  in  \.\ie  cx^Vvce..    TuNa^'^  wv  \>2l^  "^"Ocv  ^1  ^'axi^^ax^,    ^iSwst  N5w8s\ 
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thought  they  had  found  the  creyice,  the  charge  was  exploded  in  sixteen  feet  of  water. 
The  rock  was  considerably  shattered,  bat  no  large  masses  were  broken  o£f,  and  a  snb 
sequent  examination  proved  that  there  was  no  crevice  there.  The  second  experiment 
took  place  on  January  30,  when  175  pounds  of  powder  were  exploded  on  top  of  the  rock 
in  11  feet  of  water.  The  explosion  shattered  the  rock,  but  dia  not  materially  increase 
the  depth  of  water.  It  was  then  determined  to  have  an  examination  of  the  rock  made 
bv  a  diver  in  armor.  He  reported  that  the  rock  was  broken  considerably  where  the  two 
blasts  had  taken  place,  that  no  large  fissures  had  been  made,  and  that  the  rock  was 
quite  jaffged  in  many  places.  He  brought  up  an  armful  of  specimens  of  the  rock  which 
we  had  broken  up. 

**  Third  exptrimenty  Fehruaty  9. — One  hundred  and  seventy-five  pounds  of  powder  were 
placed,  near  the  west  end  of  the  rock,  in  14  feet  of  water,  and  exploded.  Water  was 
thrown  to  the  height  of  40  feet,  and  the  survey  indicated  that  about  11  cubic  yards  of 
stone  had  been  removed. 

**Finurth  experimentj  February  19. — Two  blasts,  of  125  pounds  each,  were  exploded  in 
succession  in  20  feet  of  water.    About  15  cubic  yards  of  material  were  removed. 

*^F{flh  experiment  February  20. — Two  charges,  of  125  pounds  each,  were  exploded  in 
succession,  one  in  18  feet,  the  other  in  21  feet  of  water.  Only  about  3  cubic  yards  of 
stone  were  removed.  It  is  believed  that  these  charges  were  placed  on  loose  rock 
that  had  accumulated  from  previous  explosions,  which  these  two  blasts  broke  into 
smaller  fragments,  and  did  much  lens  damage  than  would  have  resulted  had  thoy  been 
placed  on  solid  rock. 

"  Sixth  erperimenty  March  4  and  5. — Two  charges,  of  75  pounds  each,  were  exploded  in 
21  feet  of  water.    Very  little  damage  done. 

"  Seventh  experimenfj  March  6. — Two  chargf«,  of  125  pounds  eiicb,  were  exploded  in 
16  feet  of  water."    Twelve  cubic  yards  of  stone  were  removed. 

^*  Eighth  experiment^  March  l.—  Tha  remaining  charge  of  175  pounds  of  powder  was 
exploded  in  13  feet  of  water.  A  large  volume  of  water,  probably  50  feet  in  height  and 
nearly  as  much  in  diameter,  was  thrown  up.  The  survey  showed  that  H.5  cubic  yards 
of  stone  had  been  removed. 

"The  experiuients  just  made  show  that  the  charges  of  175  ponnda  of  powder  produced 
the  best  results,  averaging  about  6.17  cubic  yards  per  blast.  The  125-pouna  charges 
averagetl  about  5  cubic  yards  i»er  blast,  while  the  75-iK)und  charges  produced  but  little 
effect.  It  is  thought  that  much  loose  rock  remaine<l  where  tlie  blasting  occurred, 
which,  ha<l  it  been  removed,  would  have  increased  the  average  somewhat,  probably  30 
per  cent.  I  am  also  incliue<l  to  think  that  much  better  results  would  have  been  ob- 
tained had  we  used  strong  iron  vessels  to  contain  the  powder,  instead  of  wooden 
casks. 

"  Number  of  charges  of  powder  used 12 

"  Number  of  experiments 8 

"  Number  of  yards  of  stone  removed ^ 49. 5 

*^  Total  expense  incurred,  including  use  of  surveying  vessel  Marcy,  officers, 

and  crew 7 $3,417  42 

"Average  cost  of  removal  per  cubic  yanl 69  05 

"  Cost  of  removing  Blossom  Rock,  at  this  rate,  to  a  depth  of  Id  feet  of 

water,  (mean  low  tide) 69, 050  00 


"  The  above  amount  would  be  the  cost  of  removing  the  rock  to  this  depth,  if  we  could 
continually  average  a  pressure  of  18  feet  of  water  on  each  charge,  but  when  the  pres- 
sure is  less,  which  necessarily  follows  as  we  approach  the  top  of  the  rock,  the  expense 
per  cubic  yard  increases  rapidly,  and,  judging  from  experiments  one  and  two,  I  think 
that  twice  the  above  amount,  or  $138,1C)0,  would  not  be  too  large  an  ^timate.  To 
olitain  a  depth  of  25  feet  of  water  (mean  low  tide)  would  require  the  removal  of  3,345 
additional  cubic  yards  of  stone,  which,  at  an  average  cost  of  $69  05  per  cubic  yard, 
would  make  the  cost  of  the  additional  7  feet  of  depth  $230,972  25,  or,  for  the  removal  of 
the  whole  rock  to  a  depth  of  25  feet,  (mean  low  tide,)  a  cost  of  $300,022  25. 

''A  few  suggestions  might  not  be  out  of  place  here.  If  Blossom  Rock  must  be  re- 
moved, I  think  it  can  be  Simo  more  economically  by  drilling,  and  afterward  by  surface 
blasting,  than  by  surface  blasting  alone.  But,  as  the  tide  is  very  strong  over  the  rock, 
drilling  might  at  first  be  considered  rather  a  difficult  matter.  This  can  easily  be  over- 
come by  building  a  frame-work  of  timber  and  iron,  setting  it  on  the  rock  where  we 
wish  to  drill,  placing  a  portable  4-inch  cylinder  engine  on  top  of  the  frame,  drilling 
with  the  engine  to  the  retpiired  depth,  inserting  the  charge,  (nitro-glycerine  or  powder,) 
removing  the  frame,  and  explpding  the  charge  by  means  of  a  battery.  After  sufficient 
rock  has  beeu  removed  in  tuis  way  to  enable  us  to  have  a  depth  of  18  feet  of  water  at 
high  tide,  then  surface  blasting  can  be  advantageously  useil. 
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"  Estimated  cost  of  removal  of  BloHom  Bocky  in  this  manneTf  to  a  depth  of  25  feet  of  vaier. 

(law  tide.) 

**Co8t  of  eugiue,  sliding  boxes,  pipe,  &c $2,173  50 

''  Schooner  lor  powder  and  quarters  for  men,  (one  year) 3, 000  00 

"Scow 1.500  00 

"Engineer,  (one  year) 3,600  00 

"  Four  laborers,  at  $1^  jter  month,  (one  year) 1 7, 200  00 

"Overseer 3,600  00 

"  Powder,  90,000  pounds,  at  $229  50  iKjr  1,000  pounds 20,655  00 

"  Cannisters  for  containing  same 6, 000  00 

"Coal  for  engine 4,000  00 

"  Rope  and  tackle 3,000  00 

"Batterj- 500  00 

"Repairs  for  the  year 1,000  00 

"Total 56,228  50 

"  Respectfiilly  submitted. 

"W.  H.  HEUER, 
"Lieutenunt  of  Engineers 

^'  Brevet  Lieutenant  Colonel  R.  S.  Williamson,  U.  S.  A., 

"  Major  of  Engineers^ 

lu  1868  an  allotment  of  $50,000,  from  the  general  appropriation  for  improvements  of 
rivers  and  harbors,  was  made  for  this  work.  In  October,  1868,  Brevet  Brigadiw  gen- 
eral B.  S.  Alexander,  United  States  Engineers,  sent  in  the  following  project  for  the 
removal  of  the  rock,  with  letter  of  transmission : 

"  San  Francisco,  California,  October  3, 1868. 

"  Colonel  :  Since  the  passage  of  an  appropriation  by  Congress  for  the  removal  of 
Blossom  Rock,  in  this  harbor,  I  have  been  thinking,  from  time  to  time,  as  to  the  most 
practical  way  of  getting  rid  of  that  rock;  and,  having  arrived  at  a  conclasion  on  the 
iBubject,  which  is  satisfactory  to  my  own  mind,  I  venture,  inasmuch  as  it  differs  ttom 
the  process  usually  followed,  to  communicate  it  to  yon  for  your  information. 

"  I  understand  that  you  are  charged  with  the  execution  of  this  work,  but,  when  I 
assure  you  that  I  have  no  desire  to  interfere  in  any  manner  with  your  duties,  I  feel 
contident  that  the  assurance,  taken  in  connection  with  oiir  personal  relations,  will 
relieve  me,  in  your  mind,  from  any  other  wish  in  the  matter  than  to  see  this  work 
prosecuted  to  completion  in  the  cheapest  and  speediest  manner.  I  therefore  send  yon, 
without  apology,  a  sketch  which  will  explain  my  ideas  on  the  subject,  together  with  a 
description  of  the  proposed  operations. 

"  Having  had  censiderable  experience  in  such  matters,  particularly  in  building  a 
coffer-dam  around  the  site  of  Fort  Richmond,  Staten  Island,  when  that  fort  was  com- 
menced, I  will  add  that  I  have  no  doubt  of  the  entire  practicability  of  putting  the  pro- 
posed dam  on  Blossom  Rock  in  the  manner  prox>o8ed,  nor  have  I  any  doubt  but  that  it 
may  easily  be  made  practically  water-tight. 

"  It  then  becomes  a  question  of  sinking  a  shaft  and  tunneling  under  the  rock.  There 
will  be  no  trouble  in  the  operation  if  the  rock  itself  will  keep  out  the  water.  On  this 
point  it  is  impossible  to  pronounce  judgment  before  investigation.  If  the  rock  is  like 
that  at  Lime  roint,  or  at  Angel  Island,  or  at  Alcatraz,  Yerba  Buena,  or  Point  San  Josd, 
the  leakage  into  the  tunnels  will  be  small,  and  but  little  jumping  will  be  required! 
There  can  be  no  doubt  if  these  tunnels  can  be  made  without  lining,  that  this  will*  be 
the  cheapest  and  most  expeditious  way  of  removing  the  rock. 

"  Should  it  be  found,  however,  (of  which  I  have  little  fear,)  that  the  tnnnels  cannot 
be  made  as  I  have  designed  them,  I  think  you  would  find  such  a  dam  as  that  proposed 
of  great  assistance,  whatever  plan  of  operations  you  might  then  be  forced  to  adopt.  It 
would  give  you  2k  fixed  point  on  the  rock,  which  will  be  the  first  requisite  in  enabling 
holes  to  be  drilled  into  the  rock.  If  you  undcrt-aketo  drill  for  blasting,  I  think  yoa 
will  find  a  fixed  point  for  your  drills  absolutely  necessary. 

"Again,  the  coffer-dam  would  enable  you  to  build  a  barrack  and  "blacksmith's  shop 
upon  it,  where  the  workmen  could  live  and  be  always  on  hand  to  take  advantage  of 
good  weather  and  favorable  tides ;  saving  thereby  to  a  great  extent  the  expense  of 
vessels  for  the  transportation  of  workmen  and  tools. 

"  I  have  not  attempted  to  make  the  sketch  or  the  description  in  such  minnte  detail 
as  will  bo  necessary  before  commencing  such  operations.    All  I  proposed  to  do  was  to 

E resent  a  plan  in  outline,  to  show  the  practicability  of  such  an  undertaking,  with  such 
mts  as  would  serve  as  an  indication  of  the  course  to  be  followed. 
"I  do  not  propose  for  you  to  adopt  the  plan  I  have  suggested  on  my  responsibility. 
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In  an  undertaking  of  this  sort,  where  there  is  a  possibility  of  failure,  it  is  proper  that 
the  mode  of  proceeding  should  receive  full  investigation,  and  then  the  Engineer  Depart- 
ment should  assume  the  responsibility  for  whatever  plan  may  be  finally  adopted. 

*'  While,  therefore,  I  do  not  hesitate  to  say  that  if  I  were  charged  with  the  removal 
of  Blossom  Rock  I  would  urge  the  department  to  sanction  the  plan  I  have  prepared 
for  that  purpose^  all  I  can  ask  of  you  is  that  vou  will  forward  this  plan,  with  the 
written  description  and  a  copy  of  this  letter,  to  tne  Chief  of  Engineers,  ror  his  informa- 
tion. 

"  Very  respectfully,  your  obedient  servant 

"  B.  &  ALEXANDEli, 
**  Lieut^ant  Colonel  o/EngineerSj  Bvt.  Brig.  Oen%  U.tS.  J, 

*  Colonel  R.  S.  Williamson, 

"  Corp*  of  Engineers^  V.  S.  A.,  San  Francisco f  CkUifomia" 

The  following  is  the  project  of  General  Alexander : 

^'blossom  rock. 

"  This  is  a  sunken  rock  in  the  harbor  of  San  Francisco,  with  about  5  feet  of  water 
upon  it  at  low  water. 

*^  It  is  situated  a  little  over  three-quarters  of  a  mile  from  the  city  front,  and  is  in  the 
track  of  vessels  approaching  the  city  from  the  ocean,  or  in  going  to  sea,  and  is  directly 
in  the  way  of  vessels  runnius  to  and  from  the  Sacramento  and  San  Joaquin  Rivers. 

"  The  length  of  the  rock  above  the  level,  which  would  give  24  feet  of  water  over  it 
at  low  water,  is  about  180  feet.    Its  breadth  above  this  level  is  about  100  feet. 

*^  The  removal  of  so  large  a  rock  by  surface  blasting  wiU,  I  fear,  be  a  long  as  well  as 
an  (expensive  undertaking.  After  a  good  deal  of  reflection  on  the  subject,  I  have 
arrived  at  the  couclusion  that  it  may  be  done  in  a  single  season,  and  at  greatly  reduced 
cost,  by  undermining  the  rock,  making  a  number  of  powder  chambers  under  it,  and 
blowing  the  whole  rock  to  pieces  at  a  sinele  operation. 

^^  To  do  this,  I  propose  to  inclose  a'  small  surface  of  the  rock  by  a  water-ti^ht  coffer- 
dam :  in  this  space  to  sink  a  rectangular  shaft,  about  4  feet  by  9  feet,  which  is  the 
size  I  have  seen  in  coal-mines ;  from  the  bottom  of  this  shaft  to  run  tunnels  and 
make  powder  chambers  in  such  positions  that  when  exploded  the  whole  rock  down  to 
the  level  of  24  feet  below  the  level  of  low  water  will  be  lifted  in  the  air  and  shivered 
to  pieced. 

"  DESCRIPTION  OF  THE  PROPOSED  OPERATIONS. 

"  I  proi>ose  in  the  first  place  to  blast  off  a  small  portion  of  the  top  of  the  rock,  by 
what  we  call  surface  blasting,  down  to  about  the  reference  of  10  feet,  or  10  feet  below  low 
water.  This  is  for  the  purpose  of  furnishinfj^  a  comparatively  level  surface  upon  which 
to  build  a  cofler-dam.  This  blasting  operation  will  consist  in  lowering  down  charges 
of  from  100  to  300  pounds  of  gunpowder  to  the  surface  of  the  rock  over  the  part  to  be 
removed  in  water-tight  vessels,  and  exploding  them  by  means  of  Beardslee's  magneto- 
electiic  machine,  and  afterward  removing  the  shattered  portions  of  the  rock  by  men  ih 
armor.  • 

"  It  will  not  be  necessary  to  try  to  get  a  smooth  surface.  All  that  is  necessary  is  to 
get  a  surface  upon  which  the  cotter-jdam  will  stand.    (See  Figs.  1,  2,  and  3,  Plate  IV.) 

'^  This  operation  will  be  a  little  tedious,  but  will  not  be  very  expensive,  as  the  quan- 
tity of  rock  to  be  removed  is  small,  and  but* few  men  .will  be  employed  in  it. 

"  There  is  no  doubt  of  its  entire  practicability.  In  fact,  it  is  believed  that  the  whole 
rock,  to  any  required  depth,  might  be  removed  by  this  process,  the  only  objection  being 
the  great  cost. 

^^  It  is  probable  that  nitro-glycerine  or  giant  powder,  owing  to  their  powerful  local 
effects  in  shattering,  would  prove  a  more  eliicient  agent  for  this  surface  blasting  than 
gunpowder. 

'*This  being  done,  I  propose  to  frame  a  strong  coffer-dam  of  12  inches  square  timber, 
as  shown  in  Figs.  1,  2,  and  3,  Plate  Y. 

''This  may  be  bitllt  on  shore  and  made  water-tight.  It  should  be  built  up  so  as  to 
be  13  feet  high  before  launching. 

"  It  will  then,  if  built  of  Oregon  pine,  draw  about  10  feet  of  water,  and  may  be  easily 
towed  out  and  anchored  over  the  spot  where  it  is  to  be  placed. 

"It  will  then  just  ground  on  the  rock  at  low  water,  and  by  the  aid  of  ballast,  say 
bags  of  sand  placed  upon  platforms  or  otherwise  fastened  to  the  dam,  be  prevented 
from  tloatiug  as  the  tide  rises. 

''  If  it  does  not  ground  in  exactly  the  right  place  at  the  first  trial,  the  bags  of  sand 
may  be  removed,  when  it  will  float  again,  and  it-s  position  may  then  bo  altered  at  the 
next  low  water.  A  sutlicient  number  of  moorini<[-bnoys  will  have  to  be  placed  around 
the  rock  during  this  operation  to  enable  the  coffer-dam  to  bo  drawn  exactly  into  the 
required  position. 
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'*  When  it  haa  been  finally  placed,  it  may  be  loaded  with  sand-bagu  or  other  ballast 
spiked  to  the  sides,  or  piled  on  temporary  platforms  so  arranged  as  to  be  easUy  removed 
afterward,  and  the  construction  completed  by  carrying  it  up  to  the  required  height, 
say  to  the  reference  10  feet,  or  5  feet  above  high  water. 

"Having  got  it  built,  I  would  next  plank  it  over,  and  load  it  down  securely  with 
ballast,  taking  care  to  leave  man-holes  in  each  of  its  ten  compartments.  I  would  thea 
put  down  sheeting  piles  both  outside  and  inside  of  the  dam.  I  have  supposed  them  t« 
be  3  inches  thick  and  rather  narrow — say  9  inches  wide. 

"It  ianot  supposed  that  these  sheet-piles  can  be  driven  into  the  rock,  but  by  cutting 
the  lower  ends  to  a  feather-edge,  thus:  |S^  they  may  be  driven  down  until  the  lower 
ends  crush  into  the  crevices  of  the  ^'  J  rock,  stopping,  to  a  great  extent,  the  flow 
of  water  under  the  dam.  \  / 

"  I  have  supposed  that  there  are  two  V  rows  of  these  sheeting-pilee  both  outside 
and  inside.    The  second  row  may  or  may  not  be  necessary. 

"  These  piles  should  be  bored  beforehand  to  receive  several  6-inch  spikes,  and<after 
each  pile  has  been  securely  placed  against  the  dam,  and  against  the  sheet-pile  last 
driven,  a  man  in  armor  should  go  down  and  drive  the  spikes,  so  as  to  hold  it  in 
position. 

"  This  being  completed,  the  next  operation  will  be  to  fill  up  the  inside  of  the  dam  so  as 
to  make  it  water-tight. 

"I  have  supposed  that  we  will  use  concrete  placed  in  bags  to  fill  it  up  to  the  low- 
water  level,  though  it  is  altogether  likely  souie  cheaper  material  may  be  found  to 
answer. 

"If  bagH  of  concrete  are  used,  they  .should  be  about  half  filled, and  of  such  a  size  as 
not  to  weij^h  more  than  50  or  75  pounds  when  immersed  in  the  water.  When  ready  to 
be  put  in  j»lace,  a  man  in  armor  would  go  down  into  one  of  the  compartments  of  the 
darn  and  i)laec  them  in  the  crevices  of  the  n>ck,  taking  care  to  fill  up  solidly  the  spaces 
untler  the  timbers,  particularly  bel(»w  the  timbers  which  connect  the  inside  with  the 
outside  walls  of  the  dam,  under  which  there  would  otherwise  be  leakage. 

'•To  give  room  for  this  operation  it  might  be  Wtter  to  frame  these  lower  timbers, 
say  G  inches  above  the  bottom  of  the  outer  and  inner  timbers,  though  they  are  not  so 
represented  in  the  drawing. 

"Having  these  spaces  under  the  timbers  securely  filled,  all  the  man  down  there 
would  have  to  do  would  be  to  kick  the  concrete  bags  into  place  and  walk  over  them  as 
thf  y  were  lowered  down  until  the  compartment  was  filled. 

"  The  concrete,  if  made  of  good  cement,  would  soon  harden,  and  the  cement  would 
come  through  the  bags  so  an  to  unite  them  and  make  a  water-tight  mass. 

"  I  would  recommend  that  this  concrete  be  placed  in  layers  of  about  2  feet  in  thickness, 
carrying  it  up  a  layer  of  about  that  thickness  each  day. 

"  The  concrete  being  all  in  position,  the  upper  portion  of  the  dam  is  to  be  filled  up 
with  clay  or  some  other  water-tight  material. 

"  The  middle  compartment  of  the  dam  is  to  be  kept  open,  and  it  is  supposed,  when 
the  dam  has  been  finished  in  the  manner  described,  that  this  compartment  will  be 
practically  water-tight.  All  that  is  necessary,  therefore,  to  reach  the  surfaco  of  the 
rock  within  this  space  will  be  to  pump  the  wator  out  of  it. 

"  If  the  dam  is  found  now  not  to  be  entirely  water-tight,  it  may  easily  be  made  so 
by  calking  between  the  inside  sheeting-piles,  and  between  their  lower  ends  and  the 
surface  of  the  rock. 

"  We  are  now  prepare  d  to  sink  into  the  rock.  I  have  supposed  it  to  l>e  4  feet  by  9 
feet  in  the  clear,  leavin^^  a  ledge  of  12  ifiches  between  its  edges  and  the  Jace  of  the 
sheeting-piles  on  the  inside. 

"  I  suppose  that  this  shaft  will  be  sunk  so  that  its  bottom  will  be  in  the  reference  of 
36  feet,  and  at  this  level  small  tunnels  wiU  be  run  under  the  rock,  as  shown  in  plan,  in 
l^g.  1,  and  in  Figs.  2  and  3,  of  Plate  IV. 

"At  the  ends  of  and  in  these  tunnels  55  separat-e  chambers  for  powder  will  be  placed, 
as  shown  in  jdan,  and  connected  by  insulated  wires  with  the  battery  or  machine  for 
exploding  them ;  water  will  then  be  admitted  through  the  sluice  for  tamping,  and  the 
whole  space  filled,  pumping  water  into  the  middle  compartment  until  it  is  filled  to  the 
top,  or  reference  of  10  feet. 

"The  mines  may  be  fired  biniultaneously  by  the  use  of  about  three  of  Beardslec'S 
machines. 

"In  consequence  of  the  great  depth  of  the  charges,  I  would  recommend  that  the 
explosion  take  place  at  low  water.  I  propose  so  to  adjust  the  charges  in  the  chambers 
that  all  the  rock  above  the  reference  of  24  feet  will  be  blown  up,  shattered,  and  broken 
to  piecei<. 

"Much  of  it  will  fall  back  again,  but  the  currents  vrill  rapidly  remove  a  great  part 
of  it,  and  the  remainder  may  then  be  scraped  off  into  deep  water,  sending  down  men 
in  arroor,  when  neces&aiy,  toi^ftl^nto  i^ieces  that  may  prove  too  heavy  to  be  scraped  off. 

"The  quantity  of  po\?(VeT  Wv^t,  'vwxV^Xi^  w^^^^^bctj  \^n\\^\X«>  xock  and  the  water 
above  the  mines  wo\\\d  As^i  aVsowX,  Vi,^W  ^w\w^^»^ \>\\\, ^«b\W^\i^ ^"«Ki\x^X^fc\tf5N. ^^^  v^ 
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lift  tho  rock,  bnt  to  break  it  np  into  small  pieces,  and  blow  it  away  as  much  as  possible, 
I  would  recommend  that  about  double  this  quantity  of  powder  be  used — say  26,0()0 
pounds — the  quantity  of  powder  in  each  chamber  being  proportioned  to  the  weight  it 
will  have  to  kft,  or  to  the  work  it  will  have  to  do. 


(I 


ESTIMATED  COST. 


**  Blasting  off  and  removing  top  of  rock  to  receive  the  cofifer-dam,  150  cubic 

yards,  at  $40 |6,000  00 

'^  Building  cofifer-dam,  61,500  feet  of  timber,  at  $40  per  M,  including  work- 
manship and  materials 2,460  00 

**  Cost  of  placing  frame-work  in  position,  say 1, 000  00 

*'  Cost  of  sheeting-piles,  20,300  feet,  board  measure,  at  $40,  including  spikes.  812  00 

'*  Cost  of  placing  tne  same,  say  $1  per  piece  .., 452  00 

"Costofconcrete,  200  cubic  yards,  at  $15 3,000  00 

"Costofclay  filling,  200  cubic  yards,  at  $3 600  00 

'*  Cost  of  planking  over  the  dam,  joints,  and  covering,  5,000  feet,  at  $40 

perM , 200  00 

'*  Cost  of  shaft,  with  enlargement  at  bottom,  40  cubic  yards,  at  $10 400  00 

"  Cost  of  tunnels  and  powder-chambers,  778  running  fiet,  at  $15 11, 670  00 

"Costofpowder,  say  26,000  pounds,  at  10  cents .* 2,600  00 

*'  Cost  of  55  packages  and  placinc^  the  same,  at  $20 1, 100  00 

"  Cost  of  engine  for  pumping  and  hoisting 2, 000  00 

"  Cost  of  pump  and  fixtures 1 1,000  00 

"  C«wt  of  derrick  and  rig^ng 1,000  00 

"Add  for  contingencies,  incmdiug  barrack  and  smith's  shop  over  the  dam, 

use  of  boats,  superintendence,  and  unforeseen  expenses,  say  20  per  cent..  6, 838  00 

"Total,  (in  coin) 41, 1:12  00 


"  I  do  not  make  any  estimate  of  the  cost  of  removing  the  broken  rock  after  it  has 
been  blown  to  pieces,  becaiise  it  is  impossible  beforehand  to  tell  what  o^ierations  will 
be  necessary  in  order  to  accomplish  this  object.  If  the  rock  is  anything  like  that  at 
Lime  Point,  and  if  it  is  shattered  like  the  blasts  there  have  shattered  that  rock,  the 
currents,  in  the  course  of  a  year,  would  remove  the  greater  portion  of  it;  but  if  it 
should  be  a  stronger  rock,  and  come  out  in  larger  masses,  it  would  have  to  be  remove<l 
by  mechanical  operations,  and  at  considerable  cost,  which,  however,  would  be  far  less 
by  having  the  wnole  rock  blown  to  pieces  down  to  the  required  depth,  than  would  be 
the  case  if  the  rock  had  to  be  blown  up  by  piece-meal,  involving  a  removal  of  the 
ddbris  after  each  successive  series  of  blasts,'^ 

•'B.  S.  ALEXANDEB, 
*^Lieutenant  Colonel  of  Engineers^  Brevet  Brigodicr  General,  U.  S.  AP 

"S-iN  Francisco,  Caufornia,  October  3, 1868." 

In  November  following  Mr.  A.  W.  Yon  Schmidt  sent  in  a  project,  as  follows : 

"San  Francisco,  California, 

"  Xovemher  20,  18C8. 

"  Sir  :  I  have  the  honor  to  submit  herewith  a  plan  for  the  removal  of  Blossom  Rock, 
together  with  a  description  of  doing  the  work. 

*'  I  will  remove  the  said  rock,  in  accordance  with  the  plan  as  proposed  by  me,  in  the 
space  of  eighteen  months  from  the  time  of  signing  the  contract,  for  tho  sum  of  $75,0(K). 
currency  of  the  United  States,  giving  such  bonds  as  shall  be  required  for  the  faithful 
]>erfonnauce  of  the  work. 

"  Yours,  respectfully,* 

"A.  W.  VON  SCHMIDT. 
"  Lieutenant  Colonel  R.  S.  Williamson,  U.  S.  A., 

" Major  of  Engineers" 

The  following  is  the  project  of  Mr.  Yon  Schmidt : 

"  San  Francisco,  November  20,  1H«'.8. 

"  Sir  :  I  have  the  honor  to  submit  to  you  a  plan  and  descriptive  specifications  lor  the 
removal  of  Blossom  Rock,  in  the  harbor  of  San  Francisco,  California. 

"  Blossom  Rock,  so  called,  is  a  sunken  rock  so  well  known  that  I  consider  a  descrip- 
tion of  its  locality  unnecessary  for  these  specifications,  and  shaH  therefore  procee<l  with 
explaining  my  plan  for  removing  the  same,  reference  being  ma<le  to  the  annexed  plan, 
in  which  Plate  YI  represents  the  mode  and  manner  of  cov\«tT>\<i\\\v^\V^^^<»««w:^^"*»- 
chinery  for  working  out  the  interior  of  the  rock.    ¥\ft.  \  T«\vtttvsfc\i\»  ^^aTv^eXj^^^^'*^^- 
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lion  of  the  rock.  Fig.  2  repreeento  transverse  sections  of  the  rock,  as  shown  on  the  plat 
of  Hurvey  made  by  Edward  Cordell,  Assistant  United  States  Coast  Survey,  Febmary, 
1867. 

^*  The  first  object  in  view  is  a  thorough  removal  of  the  robk,  so  that  vessels  drawing 
24  feet  of  water  will  be  able  to  pass  over  the  same  at  low  tide.  To  accomplish  this, 
the  mere  blasting  and  breaking  up  of  the  rock  would  not,  in  my  estimation,  accomplish 
the  desired  object,  as  the  rock,  in  broken  masses,  would  still  form  an  obstruction  to  the 
navigatiou  of  the  harbor.  I  have,  therefore,  matured  a  plan  by  which  the  entire  rock 
itself  shall  be  excavated  in  chambers,  as  shown  by  Plate  Vl,  Figs.  1  and  2. 

^^  The  rock  taken  out  of  the  interior  compartments  will  be  removed  through  a  shaft, 
and  discharged  into  deep  water  alongside  tne  rock.  When  the  whole  inside  of  the  rock 
shall  have  been  removed,  I  propose,  finally,  to  blast  the  crust  over  the  chambers,  and 
drop  the  same  to  the  bottom  or  the  excavation. 

"  To  acconiplish  this,  the  following  mechanical  operations  will  be  necessary.  I  make 
my  lodgement  on  the  highest  part  of  tlie  rock,  which  is  nearly  or  quite  level  at  this 
point,  being  .5  feet  under  the  low-water  line,  and  having  a  sufficient  area  for  the  works 
necessary  to  be  constructed.  I  moor  a  scow  for  working  purposes  in  the  position  re- 
quired. I  then  place  a  boiler-iron  case,  9  feet  in  diameter  and  13  feet  higlK  with  flanges 
on  the  lower  end,  oiv  top  of  the  rock.  This  flange  has  a  canvas  apron,  3  fe^t  wide,  run- 
ning entirely  around  it  and  lying  on  the  rock.  I  then  place  a  lot  of  sand-bags  on  top 
of  the  canvas  apron  and  around  the  case.  To  secure  the  case  I  use  l^-inch  round  iron 
rods,  the  ends  of  which  are  firmly  secured  into  the  rock  by  Lewis  holes.  Turnbuckles 
are  also  placed  on  each  rod  for  tlie  pnrpose  of  tightening  them  up  from  all  sides.  After 
this  lins  been  done  I  pump  out  all  the  water  there  is  in  this  case  and  make  an  excava- 
tion into  the  rock,  downward,  for  the  purpose  of  erecting  the  main  case,  which  is  of 
boiler-iron,  6  feet  in  diameter  and  17  feet  in  height.  This  is  set  within  the  outside 
casing,  and  also  firmly  set  into  the  rock  and  secured  with  anchor-bolts  in  the  same 
manner  as  in  the  first  case. 

''After  this  is  done  I  fill  all  the  cracks  between  the  casing  and  the  rock  with  Roman 
cement,  excluding  the  water  from  the  interior  iron  casing. 

"  When  it  is  found  that  the  leakage  has  been  thoroughly  stopped,  and  the  platform 
erected,  as  shown  in  the  plan,  I  commence  sinking  a  shaft  down  through  and  into  the 
main  body  of  the  rock  to  the  depth  required,  at  which  point  I  place  a  pump  for  remov- 
ing such  water  as  may  be  encountered  in  carrying  on  the  work.  From  the  bottom  of 
the  shaft  I  commence'  tunneling  the  rock  in  all  directions.  As  fast  as  the  rock  i9 
worked  it  is  brought  to  the  center  shaft,  through  the  different  tunnels,  and  placed  in  a 
tub,  when  it  is  hoisted  by  steam  and  discharged  alongside  the  rock,  into  deep  water,  by 
means  of  a  swinging  derrick. 

"  The  rock  that  will  remain  between  the  excavation  and  the  water  will  be  about  6. 
feet  in  thickness,  supported  by  pillars  4  feet  square,  and  10  feet  apart  ftom  center  to 
center.    It  is  proposed  to  remove  most  of  these  pillars  when  the  rock  shall  have  been 
tunneled,  and  to  set  up  in  their  place  wooden  supports  as  often  as  may  be  required  to 
sustain  the  weight  overhead. 

''  When  the  entire  mass  of  rock  shall  have  been  excavated,  the  work  will  be  in  readi- 
ness to  receive  the  several  packages  of  powder  in  such  quantities  as  shall  be  thought 
iiect^ssary,  the  wires  being  laid  to  the  several  torpedoes  and  connecting  with  a  mag- 
netic battery  placed  in  a  vessel  near  by.  The  chamber  is  to  be  filled  with  water,  and 
the  torpe^loes  fired  by  the  battery  simultaneously,  when  it  is  supposed  that  the  entire 
shell  of  rock  will  be  broken  into' small  pieces  and  precipitated  to  the  bottom,  the  tim- 
ber supports  floating  out,  and  the  work  completed  in  all  its  details. 

''AH  of  which  is  most  respectfully  submitted. 

"A.  W.  VON  SCHMIDT, 

"  CivU  Engineer, 

*'  Lieutenant  Colonel  R.  S.  Williamson,  U.  S:  A,, 

"  Major  of  Engineer$J* 

These  projects,  together  with  their  drawings,  were  sent  to  the  Chief  of  Engineers  at 
Washington,  and  |30,000  additional  money  was  asked  for  to  secure  the  removal  of  the 
rock.  In  February,  1869,  I  was  directed  to  advertise  for  proposals  for  removing  the 
rock,  although  at  the  time  there  was  but  $50,000  available  for  its  removal. 

The  following  advertisement  was  therefore  inserted  in  several  prominent  news- 
papers : 

"proposals  for  REMOvmO  BLOSSOM  BOCK. 

"  Sealed  proposals  in  duplicate  will  be  received  by  the  undersigned  at  his  office,  509 
Kearney  street,  San  Francisco,  California,  until  12  o'clock  noon,  April  15, 1869,  when 
they  will  be  opened,  and  bidders  are  invited  to  be  present,  for  the  removal  of  Blossom 
Rock,  in  Snn  I  rancisco  Harbor,  California,  to  a  depth  of  24  feet  at  mean  low  tide,  which 
IS  the  zero  of  the  Coast  Survey  map  of  this  harbor.    In  case  any  of  the  bids  should 
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exceed  forty-five  thousand  ($45,000)  dollars  in  cnrrency,  bidders  ninst  state  to  what 
depth  theyVill  remove  the  rock  for  forty-five  thousand  ($45,000)  dollars  currency. 

*'  All  bids  are  to  be  made  in  United  States  currency,  and  the  payment  to  be  made  on 
the  satisfactory  completion  of  the  work,  after  examination  by  the  undersigned  or  other 
authorized  a^ent  of  the  Government. 

*'  Each  bidder  will  be  required,  before  the  time  fixed  for  the  openin)(  of  the  bids,  to 
file  in  this  office  a  bond,  with  sufficient  sureties,  in  the  sum  of  five  thonsand  ($5,000) 
dollars,  conditioned  that  if  his  bid  is  accepted  he  will  execute  a  written  agreement  for 
the  faithful  performance  of  bis  contract,  and  give  such  further  bond  for  the  faithful 
performance  of  his  written  agreement  as  may  be  required,  said  agreement  to  be  made 
subject  to  the  approval  of  the  Chief  of  Engineers,  United  States  Army. 

"  The  contract  will  be  awarded  to  the  lowest  responsible  bidder,  but  the  right  to  reject 
any  or  all  of  the  bids  is  reserved. 

*^  A  copy  of  this  advertisement  must  be  attached  to  each  bid. 

^^  Bids  that  do  not  comply  with  the  above  requirements  will  not  be  entertained. 

"  Hans  and  sections  oi  the  rock,  copied  from  the  Coast  Survey  chart,  may  be  seen 
at  my  office.  * 

*'  Persons  who  wish  to  bid  for  the  work,  and  who  reside  at  a  distance,  can  be  tumished 
•with  copies  of  said  plans  and  sections  by  applying  at  this  office. 

"  R.  S.  WILLIAMSON, 
Brevet  lAeutenant  Colonel^  U,  S.  A,,  Major  of  EngxneerB.^ 

In  reply  to  the  advertisement,  only  one  bid  was  received,  which  was  from  Mr.  George 
W.  Townsend,  of  Boston,  Miissachusetts,  who  ofteredto  remove  900  cubic  yanls  of  rock 
from  Blossom  Rock  for  $45,000,  which  he  estimated  would  leave  the  upper  surface  of 
the  rock  level  and  15  feet  below  mean  low  water.  We  estimated  that  the  removal  of 
900  cubic  yards  would  only  bring  the  level  of  the  rock  down  to  13^  feet  below  mean  low 
water.  Mr.  Townsend's  bid  was  declined.  In  May,  1869,  Mr.  Townsend  made  another 
proposal,  in  which  he  offered  to  furnish  all  the  materials,  vessels,  &c.,  «&c.,  except  the 
powder,  electric  fuse,  and  cartridges,  for  $125  per  day. 

This  pro|>osal  was  also  forwarded  to  the  Chief  of  Engineers,  at  Washington,  in  June, 
1869,  and  it  was  there  decided  to  accept  the  offer  of  Mr.  A.  W.  Von  Schmidt,  and 
$25,000,  and  subsequently  $5,000,  were  allotted  for  the  work,  making  in  all  $H0,000,  to 
pay  for  the  contract  price  of  the  work,  and  such  other  work  as  would  be  necessary  under 
it.  A  contract  was  therefore  made  with  him  on  the  16th  day  of  June,  1869,  in  which 
he  agreed  to  remove  the  rock  to  the  depth  of  24  feet  of  water,  in  accordance  with  the 
plans  which  he  had  previously  submitted,  for  $75,000  in  currency.  The  following  is  a 
copy  of  the  contract : 

*^  Articles  of  agreement  entered  into  this  16th  day  of  Jnne,  A.  D.  1869,  between  Brevet 
Ijieutenant  Colonel  R.  S.  Williamson,  an  officer  in  the  Corps  of  Engineers,  United 
States  Arm  J,  for  and  on  behalf  of  the  United  States  of  America,  of  the  one  part,  and 
Allexey  W.  Von  Schmidt,  civil  engineer  of  the  city  of  San  Francisco,  State  of  Cali- 
fornia, of  the  other  part 

'*  This  agreement  witnesseth,  that  the  said  Brevet  Lieutenant  Colonel  R.^.  Williamson, 
for  and  on  behalf  of  the  United  States  of  America,  and  the  said  Allexey  W.  Von  Schmidt, 
his  executors  and  administrators,  have  mutually  agreed,  and  by  these  presents  do 
mutually  agree  to  and  with  each  other  in  the  manner  following,  namely,  that  the  said 
Allexey  W.  Von  Schmidt  will  remove  the  obstruction  in  the  bay  and  harbor  of  San 
Francisco  commonly  designated  and  known  as  Blossom  Rock,  to  the  extent  and  depth 
of  24  feet  below  the  water  surfsvce,  by  measurement  to  be  made  and  taken  at  mean  low- 
water  mark,  which  is  the  zero  of  the  Coast  Survey  chart  of  said  bay,  and  in  the  executioa 
of  the  said  work  of  removal  he  will  adopt  and  follow  the  plan  and  specifications  here- 
tofore, on  the  20th  day  of  November,  A.  D.  1868,  submitted  in  writing  by  him  andiic- 
compunying  his  proposal  to  the  said  Brevet  Lieutenant  Colonel  R.  8.  Williamson, 
United  States  Army,  acting  for  and  on  behalf  of  the.  United  States,  for  the  removal  of 
the  before-mentioned  obstruction,  and  which  pitoposal  and  specifications  are  on  file  lUi 
the  office  of  the  Chief  of  Engineers  at  Washingtcm,  D.  C,  and  to  which  reference  is  hereby 
made.  Unless  and  until  a  practical  trial  of  the  mode  and  means  set  forth  in  said  specifii- 
cations  shall  prove  it  to  be  impracticable  to  effect  the  removal  of  said  obstruction  in 
the  way  and  by  the  means  proposed  therein.  In  which  case  the  said  Allexey  W.  Von 
Schmidt  shall  be  at  full  liberty  to  adopt  and  follow  such  other  and  further  ana  different 
plan  and  means  of  removal  as  will  enable  him  to  fully  execute  the  said  undertaking  to 
remove  said  obstruction.  The  plan  to  be  approved  by  the  engineer  in*  charge  of  the 
work. 

"  And  the  said  Allexey  W.  Von  Schmidt  hereby  undertakes  and  agrees,  without 
quialification  and  withont  reference  to  the  success  of  his  said  proposed  plau  and  speci- 
fication^, and  at  all  hazard,  to  effect  and  fully  complete  the  removal  of  the  said 
obstruction,  to  the  extent  hereinbefore  provided,  withiq  the  period  bf  eighteen  (18) 
mouths  next  after  the  execution  and  delivery  of  these  presents,  hereby  giving  and 
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granting  unto  the  Raid  the  United  States  of  America,  by  its  officers  and  agenta  there- 
unto duly  autliorized,  full  license  and  permission,  at  any  and  all  time9,  during  the  pro- 
gress of  the  work,  to  inspect  his  plans  and  operations  in  the  doing  of  said  work,  and 
/for  that  puriK)se  to  enter  into  and  upon  any  vessels,  boats,  rafts,  floats,  and  erections 
engaged,  employed,  and  used  in  and  for  the  same. 

*'  In  consideration  of  the  said  agreement  and  undertaking  by  and  on  the  part  of  the 
said  Allexey  W.  Von  Schmidt  so  to  be  perfonned  by  him,  and  upon  the  full  and  complete 
performance  thereof  by  him,  his  heirs,  executors,  and  administrators,  the  said  first- 
named  party  undertakes  and  agret»8  to  pay  to  him,  the  said  Allexey  W.  Von  Schmidt, 
|iiH  heirs,  administrators,  and  executors,  the  just  and  full  sum  of  seventy-five  thousand 
($75,000)  dollars  in  currency  of  the  United  States  as  the  value  of  and  in  satisfaction 
for  the  said  work. 

**  No  member  of  Congress,  officer,  or  agent  of  the  Government,  or  any  i)ersoo  employe<l 
in  the  public  service,  shall  be  admitted  to  any  share  herein,  or  any  benefit  which  may 
arise  herefrom. 

''  In  witntss  whereof  the  undersigned  have  hereunto  placed  their  hands  and  seals 
the  day  and  date  first  above  writtfcu. 

"  Executed  in  quintuplicate. 

"R.  S.  WILLIAMSON,  [seal.] 

"Brevet  Livutenant  Colonel^  U.  S.  A.^  Major  of  Engineers. 
"ALLEXEY  W.  VON  SCHMIDT,    [seal-I 

"State  of  California, 

"  City  <md  County  of  San  Fratieisco  : 

**  I  do  solemnly  swear  that  the  copy  of  contract  hereto  annexed  is  an  exact  copy  of 
a  contract  made  by  me,  personally,  with  Allexey  W.  Von  Schmidt;  that  I  maile  the  same 
fairly,  without  any  benefit  or  advantage  corruptly  to  the  said  Allexey  W.  Von  Schmidt, 
or  any  other  person  ;  And  that  the  papers  accompanying  include  all  those  relating  to 
the  said  contract,  as  required  by  statute  in  such  case  maSe  and  provided. 

"  R.  S.  WILLIAMSON, 
"  Brevet  Lieutenant  Cohnelf  U.  S.  A.,  Major  of  Engineers. 

"  Sworn  to  before  me  this  17th  day  of  June,  A.  D.  1869. 

"F.  L  thibault; 

''Notary  Public'' 
Attached  to  the  contract  was  a  bond  for  $10,000,  with  sufficient  sureties. 

EXCAVATING  OPERATIONS  UNDER  THE  CONTRACT. 

In  October,  1869,  Mr.  Von  Schmidt  commrnced  operations.  In  order  to  place  bis 
boilt^r-iron  cases  in  position,  he  desired  to  remove  a  portion  of  the  top  of  tljo  rock,  to 
have  ii  comparatively  smooth  surface  on  which  they  were  to  rest.  He  therefore]  con- 
structe*!  a  scow  80  feet  long  by  30  feet  wide,  and'having  near  its  middle  part  a  well 
nb<mt  10  feet  square.  Inmiediately  over  the  well  was  constructed  a  frame-work  of 
timber  about  Slifeet  high,  from  which  he  could  work  the  drills  to  be  used  in  cutting 
ott'  and  smoothing  the  surface  for  the  iron  cases;  but  the  scow  was  found  to  have  so 
mnch  motion  that  he  was  obliged  to  abandon  the  idea  of  getting  the  iron  cylinders  in 
])osition  by  that  means.  He  therefore  commenced  the  construction  of  a  crib-work  of 
timber,  which  was  launched  and  fioated  over  to  the  rock  in  November. 

The  details  of  this  crib  are  shown  in  Plate  VIIl.  In  its  center  is  a  double  tank,  or 
cofler-dam,  about  10  feet  square,  built  of  plank,  calked  and  pitched;  between  the 
outer  and  inner  portions  of  Uic  coffer-dam  was  a  space  of  2  feet,  which  was  tilled  with 
bags  of  tough  clay,  (ft.  Fig.  2,  Plato  VIII.)  The  portion  between  the  outer  side  of 
the  dam  and  the  outer  edges  of  the  crib  was  boarded  up  6  feet  high,  forming  a  box 
around  the  dam.  As  soon  as  the  crib  was  towed  to  its  place,  this  box  was  filled  with 
ballast,  (about  200  tons  of  loose  rock,)  which  caused  the  crib  to  rest  on  the  rock. 
Anchoi-8  were  then  canned  out  from  thb  crib,  and  the  chains  connecting  them  with  iU 
angles  were  drawn  taut.  Steel-pointed  piles  were  next  driven  around  its  outer 
edges,  and  the  rock  being  soft,  they  soon  held  it  perfectly  firm.  On  ks  top  a  floor  was 
now  laul,  at  a  height  of  20  feet  from  the  rock,  and  on  this  a  shed  was  placed,  contain- 
ing sleeping  and  cooking  arrangements  for  about  fifteen  men. 

The  water  was  then  pumped  from  the  dam,  and  the  surface  of  the  rock  within  it 
laid  bai-e.  It  was  found  that  considerable  leakage  occurred  from  beneath.  This  was 
partially  remedied,  when  the  water  was  again  allowed  in  the  dam  and  cement  and  sand 
were  thrown  in,  which  soon  hardened.  On  this  cement  bed  a  boiler-iron  cylinder,  6 
teet  in  diameter  and  14  feet  high,  was  placed,  and  between  it  and  the  wooden  dam 
more  cement  was  thrown  in,  which  was  allowed  to  harden.  The  water  was  then 
pumped  out  of  tV\e  c^WxivAeiT,  wv^V  \\v^  Vt^iV^i^Vi  N^a&Cound  to  be  small. 

The  sinking  o^  the  «\iiiit>  'v ^^  ^i\i«lv\\iYKv'ii(^:vAXOL^  Q»\xwxvewj«\^ v^i<iR,ssva!cs^T  T  .\  Only  one 
man  could  worVt  in.  it  at  a  t\m«>,  '^Yi^b  \Mi\sX\w^Qi  >i>Dk^  ^<Kssvv^  -^^m^  ^"^asa^^^\i&>s^  a&m;^- 
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nal  labor.  After  the  excavation  had  been  made  to  the  depth  of  about  10  feet,  it  was 
found  tliat  the  water  came  through  the  rock  at  an  inconvenient  rate,  and  a  second 
boiler-iron  tube,  of  a  slightly  less  diameter,  was  telescoped  into  the  first  one,  and 
cement  was  run  in  between  it  and  the  rocky  surface  of  the  shaft.  This  was  repeated 
in  the  progress  of  the  excavation,  a  third  cylinder,  slightly  less  in  diameter  than  the 
second,  being  found  necessary.  The  lower  portion  of  this  lowest  iron  cylinder  wa« 
14i  feet  below  the  upper  surface  of  the  rock.    * 

At  the  end  of  December,  1869,  the  bottom  of  the  shaft  was  22  feet  below  low  water, 
and  early  in  January,  1870,  the  depth  was  increased  to  30  feet.  The  leakage  into  the 
shaft  was  now  nearly  checked.  Drifts  were  then  run  in  the  direction  of  the  longer  and 
shorter  axes  of  the  rock.  Steam  was  now  used  for  hoisting,  and  a  swinging  uorrick 
(like  the  one  shown  in  Fig.  1,  Plate  VI)  was  constructed,  which  hoisted  the  tub,  con- 
taining half  a  cubic  yard  of  the  excavated  fragments,  and  dumped  the  contents  on  the 
eastern  slope  of  the  rock.  Much  of  this  ddbris  was  carried  away  by  the  tides.  The 
work  progressed  so  favorably  during  January  that  eight  miners  found  space  to  work 
in  the  drifts^  which  had  been  run  for  a  linear  distance  of  130  feet.  The  rock  had  easily 
been  picked  oti*,  and  but  10  pounds  of  powder  (giant)  were  used  in  excavating  the 
whole  of  the  interior  portion  of  it. 

During  February  there  was  space  enough  in  the  various  drifts  to  work  sixteen 
miners.  The  drifts  were  enlargea  and  connected,,  and  the  interior  of  the  excavation 
now  had  the  appearance  of  a  large  chamber,  having  an  arched  roof  supported  by  a 
dozen'columns  of  rock.  The  average  thickness  of  the  roof  of  this  chamber  was  about 
I4i  feet. 

During  March  the  chamber  had  increased  in  size  so  that  its  greatest  height  was  12 
feet,  greatest  length  135  feet,  and  greatest  width  55  feet.  The  rock  columns,  which 
previously  supported  its  roof,  were  then  all  removed,  with  the  exception  of  four  near 
the  shaft,  and  their  places  were  supplied  by  timbers,  from  8  to  10  inciies  square,  on  top 
of  each  of  which  a  sill  was  placed,  and  between  the  roof  and  sill  wooden  wedges  were 
driven.  (Fig.  2,  Plate  VII.)  Water  percolated  through  the  rook  in  small  quantities, 
but  a  small  steam-pump,  placed  in  the  chamber  near  the  shaft,  kept  the  floor  of  the 
excavation  quite  dry.  With  sixteen  men  at  work  in  the  interior  of  the  chamber,  the 
average  day's  work  was  about  50  cubic  yanls  of  stone. 

The  only  tools  used  to  loosen  the  stone  were  the  ordinary  steel-pointed  pick,  gad, 
and  sledge.  In  a  few  instances,  in  the  early  part  of  the  progress  of  the  work,  small 
blasts  of  giant  powder  were  used,  which  did  good  service.  During  the  early  part  of 
the  month  of  April  quite  a  heavy  earthquake  shock  occurred,  though  it  did  not  dam- 
age the  rock  in  the  least.  The  inner  excavation  was  almost  completed,  when  some  of 
the  miners,  in  trimming  down  its  edges,  struck  gravel  which  had  been  rounded  by  the 
action  of  the  water,  and  which  appeared  to  be  cemented  together  in  a  bluish  clay. 
This  circumstance  frightened  them,  and  many  of  them  left.  The  crust  of  the  rock 
where  the  gravel  was  struck  was  about  15  feet  thick,  through  which  some  t^treauilets 
of  water  entered,  thoiigh  not  enough  to  impede  the  work,  as  the  pump  was  sufficient 
to  check  the  water.  This  place  was  propped  up,  and  excavating  in  that  direction 
ceased. 

PREPARATIONS    FOR  THE   BLAST. 

On  the  20th  of  April  the  contractor  ceased  excavating.  The  size  of  the  chamber  was 
then  140  feet  long,  by  60  feet  broad,  with  a  maximum  height  of  12  feet,  and  prepara- 
tions were  at  once  made  for  putting  in  the  powder.  The  position  of  the  charges  and 
he  detailed  arrangements  of  the  torpedoes  are  shown  on  Plate  IX.  The  kind  of  pow- 
der used  Avas  a  nitrate  of  soda  powder,  as  it  was  less  expensive  than  ordinary  gun- 
powder. A  quantity  amounting  to  43,000  pounds  was  used  in  the  various  charges. 
The  vessels  for  containing  it  were  38  ale  barrels,  of  an  average  capacity  of  60  gallons 
each,  and  7  old  tanks,  made  o^  boiler-iron  stjcurely  riveted.  The  iron  tanks  varied  in 
size  from  5  to  7  feet  in  lengfh,  and  from  2  to  3^  feet  in  diameter,  and  contained  from 
80  to  175  kegs  of  powder  of  25  pounds  each.  .The  inside  of  the  barrels  was  coated 
with  asphaltum.  It  was  run  in  while  hot;  the  barrels  were  then  rolled  over,  and 
afterward  placed  first  on  one  head,  then  on  the  other,  until  the  inner  surfaces  were 
covered.    The  outside  of  the  casks  was  coated  with  the  same  preparation. 

In  the  center  of  one  of  the  heads  of  each  cask  a  hole  was  bored,  into  which  an  iron 
gas-pipe  tube,  1^  inches  in  diameter,  and  about  3  feet  in  length,  was  tightly  screwtd, 
and  so  placed  that  the  lower  end,  which  was  plugged  up,  was  within  b  inches  of  the 
bottom  of  the  barrel.  That  end  of  the  tube  which  is  outside  of  the  barrel  had  anc»ther 
tube  of  the  same  diameter  screwed  on  to  it,  which  terminated  with  a  right  angle  to 
the  right  and  left,  (the  whole  like  the  letter  T,)  the  length  being  in  all  5  or  6  inches. 
The  two  ends  were  out  with  screw  threads,  the  object  of  which  was  t^  receive  couplings, 
to  which  air-tight  India-rubber  tubes  were  fastened.  These  rubber  tubes  were  made 
of  Kullicient  length  to  be  fastened  in  a  similar  way  to  the  barriiU  t<i  l.U«^  Y\viJ\V 'Swxv^^.Vii^N 
and,  in  fact,  all  the  barrels  and  tanks  were  eouweviteiV  \\i  \\YjwV>N\\Ni^"8w\v^'v\\vj^^  "5>.>^\jtRft» 
of  rubber  tube  passed  from  the  laat  torpedo,  t\ivovi^\\  \\nb  ^VvklX.  \.<i  ^''i  ^^"^  ^^vis^- 
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Nothing  has  as  yet  been  said  abont  the  arrangement  of  the  wires,  and  the  charging 
of  tlie  barrels  and  tanks.  Two  long  wires,  one  insulated,  pass  thronich  tne  whole 
system  of  rubber  tubes  and  their  intermediate  connections,  and  are  eventually  led  up 
to  the  crib.  An  Able  'cartridge  is  now  placed  alK>ut  the  middle  of  the  ga«-pipe  tube, 
which  is  in  each  barrel,  and  from  the  cartridge  lead  two  wires,  each  abont  22  inches 
long,  one  of  which  is  fastened  to  the  long  insulated  wire,  and  the  other  to  the  other 
long  wire,  a^i  shown  in  Fig.  3  of  Plate  IX. 

That  portion  of  the  gas-pipe  tube  which  was  within  the  barrel  was  perforated  with 
holes  one-eighth  of  an  iuchiii  diameter,  and  about  4  inches  apart.  This  tube  was  filled 
with  rifle  powder.  The  barrels  were  filled  through  the  bung  with  the  nitrate  of  soda 
powder.  By  this  arrangement  it  was  supposed  that  when  a  cartridge  was  ignited,  the 
quickly  acting  rifle  powder  would  iguite  the  more  slowly  acting  soda  powder  in  many 
places,  thus  insuring  the  burning  of  all  of  it.  When  filled,  the  barrels  were  secnrely 
plugged,  and  an  iron  hoop  was  driven  around  each  of  them  over  the  bung  to  prevent 
it  from  being  driven  into  the  cask  from  the  pressure  of  the  water  tamping  when  the 
chamber  and  shaft  were  filled  with  water. 

The  wooden  cask  tor^iedoes  were  placed  against  the  edges  of  the  excavation,  and 
about  8  feet  apart.  The  iron  tank  torpedoes  were  distributed  in  the  interior  near  the 
rock  columns.  When  all  were  in  position  it  appeared  as  though  each  tori>e<lo  was  con- 
nected with  the  adjoining  ones  by  an  India-rubber  hose.  Each  torpedo  was  braced 
and  fastened  in  position  by  means  of  timber,  so  that  when  the  chamber  became  filled 
with  wat-er,  they  would  not  float  about. 

It  was  feared  that  when  the  water  was.  introdnced  into  the  chamber  its  pressure 
would  crush  some  of  the  barrels,  unless  some  counteracting  force  prevented.  An  air- 
pump  was,  therefore,  brought  into  requisition.  In  order  to  see  that  there  wa^  no  leak- 
age, air  was  forced  through  the  hose  to  the  various  packages  of  powder.  The  test  was 
satisfactory. 

All  the  arrangements  having  been  completed,  it  was  publicly  announced  that  at  noon 
of  April  2.3  the  explosion  would  take  pbice,  and  immense  crowds  collected  on  Telegraph 
Hill,  and  other  prominent  places  in  the  city,  to  witness  the  novel  sight.  On  the  morn- 
ing of  that  day  a  hole,  about  5  inches  in  diameter,  was  cut  in  the  iron  case  about  2  feet 
above  low-water  mark.  As  the  tide  rose  the  water  flowed  through  the  hole,  and  at 
noon  of  that  day  the  chamber  was  two-thirds  full  of  water.  The  indicator  of  the  air- 
pump  at  that  time  indic'ate4  a  pressure  of  5  pounds  to  the  square  inch.  At  2  p.  m., 
everything  being  ready,  an  insulated  wire  was  connected  with  the  one  brought  up 
though  the  hose,  (the  end  of  the  other  wire  being  in  the  water,)  and  a  boat  containing 
the  Beardslee's  magneto-electric  battery  and  the  coil  of  insulated  wire  pushed  oft'  from 
the  crib,  paying  out  the  wire  as  we  proceeded.  When  abont  800  feet  from  the  crib  the 
wire  was  cut,  and  the'  end  conuecteld  with  one  of  the  poles  of  the  battery,  the  circuit 
being  completed  by  a  wire  connected  with  the  other  pole,  dragging  in  the  water.  One 
turn  of  the  battery  crank  and  the  explosion  instantly  followed.  A  column  of  water, 
variouHly  estimated  at  from  200  to  300  feet  high,  rose  majestically  in  the  air.  The  diam- 
eter of  the  body  of  water  thus  thrown  up  was  probably  200  feet.  Around  the  base  of 
this  column  was  another  simultaneous  outburst  of  water,  probably  70  feot  high,  whose 
flood  seemed  to  roll  outward.  High  above  the  mass  of  water  could  be  seen  rocks  and 
pieces  of  timber.  The  highest  jet  of  water  was  that  which  came  through  the  shaft, 
and  appeared  ns  black  as  ink. 

An  examination,  made  shortly  after  the  blast,  8howe<l  that  the  shoalest  part  of  the 
water  over  the  rock  was  but  14  feet  deep  at  mean  low  tide.    As  this  shoal  place  was 
but  of  small  area  it' was  thought  to  be  the  old  dump-pile,  as  a  pole  could  be  thrust  for 
several  feet  into  the  mass  of  broken  rock  of  which  it  was  composed.    It  was  also  thought 
that  the  tides  would  carry  ofl"  a  considerable  portion  of  thia  broken  niajss  ;  but  after 
waiting  sc'veral  days  and  again  examining  the  locality,  it  was  found  to  be  in  nearly 
the'same  condition  as  immediately  after  the  blast.    It  was  therefore  necessary  thattbe 
contractor  should  take  some  active  steps  toward  removifig  the  debris.    For  that  pur- 
pose he  constructed  a  rake,  (see  Plate  X.)    It  was  made  of  neavy  wrought  iron,  weigh- 
ing 2^  tons,  and  its  general  a])pearanco  was  that  of  an  ordinary  garden  rake,  except 
.that  all  its  parts  wer«  very  much  heavier.     It  was  8  feet  wide.    £ach  tooth  was  about 
28  inches  long,  and  slightly  curved,  with  a  width  of  3  inches  and  an  average  thickness 
of  about  5  inches.    The  space  >)etween  two  ti»eth  was  2  inches.    It«  handle  was  of  heavy 
iron,  and  abont  8  feet  in  length.    When  ready  for  use  it  was  lowered  through  the  well, 
which  waRin  the  middle  of  the  scow,  by  means  of  three  ropes,  two  of  which  pajwe<l 
over  a  windlass  at  the  rear  part  of  the  well,  and  were  fastened  to  the  two  sides  of  the 
rake,  while  the  third  rope,  coming  from   a  ]ioint  on  the  front  part  of  the  top  of  the 
well,  was  attached  to  tlie  handle  of  the  rake.    While  in   position  the  handle  of  the 
rake  was  horizontal  and  iti?  teeth  nearly  vertical.    To  prevent  its  sagging  to  the  rear 
when  the  scow  was  moved  forward,  a  chain  was  attached  to  each  side  of  it,  and  the 
two  led  forward  to  t\\e  \>ow  c^i  \\\i^  ^iiv\>n  ,^\\*i\^\.W'^  v!<iTe  fastened. 

When  a  Htean\-tug  aUivc\\«^^  to  VW  \».cc\v?  Ns«L^\wiN^5\\Avv^^\\^\w>\\^-^^T  the  rock 
the  rake  generally  act«L^eA  l\i*5  ^€^ic\»  *va\»  *5^^«^  ^\i.\fc\,^\\^N^^^  ^'e^>i«^^S.^'QX*sx^^^ 
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tho  rock  was  increased  a  few  feet.  Occasionally  pieces  of  timber  would  float  to  the 
surface,  and  as  they  all  proved  to  have  been  part  of  the  crib- work,  packages  of  powder 
were  placed  on  the  surface  of  the  rock  and  exploded,  with  the  hope  of  breaking  up  the 
remainder  of  the  crib.  The  result  was,  that  numerous  other  pieces,  varying  from  a 
few  inches  to  12  feet  in  length,  were  disenga^e^  from  the  mass  of  the  debris,  and  came 
up  to  the  surface.  This  led  to  the  conclusion  that  at  the  time  of  the  explosion  the 
lower  part  of  the  crib-work,  which  consisted  of  a  box  filled  with  200  tons  of  rock, 
must  have  broken  in  two,  and  fallen  down  bodily  into  the  crater  which  the  blast  baa 
produced.  In  raking  over  the  rock,  the  small  loose  pieces  of  stone  would  be  dragged 
along  until  the  rake  came  in  contact  with  the  interlaced  timbers  of  the  crib-work. 
This  would  temporarily  check  the  progress  of  the  tug,  and  it  was  supposed  that  it 
caused  the  rake  to  jump  over  the  obstacle,  and  form  a  new  dump.  A  diver  was  several 
times  sent  down  on  the  rock.  He  stated  that  it  was  broken  to  pieces,  the  largest  of 
which  would  not  measure  more  than  half  a  cubic  yard,  and  that  their  average  size  ' 
was  about  that  of  a  hen's  e^g.  He  moreover  reported  that  at  his  last  descent  he  could 
find  no  timber.  Charges  of  powder,  varying  from  25  to  75  pounds,  were  occasionally 
lowered  to  the  spot  and  exploded,  with  results  similar  to  those  of  previous  blasts.  At 
last,  on  the  25th  of  May,  the  contractor  informed  us  that  he  thought  he  had  obtained 
the  requisite  depth  of  water. 

An  experiment  was  made  a  few  days  afterward,  by  passing  the  rake  over  the  surface 
of  the  rock,  noting  the  depth  of  water  at  the  time,  and  then  ascertaining  the  height 
of  the  tide  at  the  time  of  the  experiment  from  the  self-registering  tide-gauge  at  Fort 
Point.  It  was  found  that  the  surface  of  the  rock  was  uneven,  and  that  many  of  the 
lumps  did  not  have  24  feet  of  water  over  them  at  mean  low  tide.  The  contractor 
therefore  resumed  work  as  before. 

It  was  found  very  inconvenient  to  go  to  Fort  Point,  about  four  miles  distant,  to 
examine  the  readings  of  the  tide-gauge  there,  and  consequently  the  contractor  placed 
a  floating  gau^i^e  at  Cozzens's  Wharf  in  the  city,  a  place  directly  opposite  the  rock. 
The  zero  of  this  gauge  was  determined  from  the  observations  taken  during  a  few  days, 
and  this  zero  at  niat  time  was  supposed  to  be  mean  low  tide.  From  time  to  time  dur- 
ing a  few  mouths  after  the  blast  the  contractor  requested  that  an  experiment  be  made, 
which  was  done,  resulting  in  determining  that  the  necessary  depth  of  water  had  not 
been  obtained.  In  the  mean  time  the  metnod  of  testing  the  depth  of  water  by  means 
of  the  rake  was  not  satisfactory  to  all  the  parties  interested,  and  Lieutenant  Heuer 
devised  what  he  called  a  boom.    (See  Plate  X.) 

Two  pieces  of  timber,  each  about  25  feet  long  and  12  inches  square,  were  nailed  to 
two  cross-pieces  of  timber  in  such  way  that  the  space  between  the  two  long  pieces  was 
about  2  feet.  These  cross-pieces  were  secured  at  points  about  5  feet  from  the  end  of 
the  logs,  and  the  whole  constituted  the  floating  or  buoyant  part  of  the  apparatus. 
0n  the  cross-pieces,  and  midway  between  the  logs,  holes  were  bored  corresponding 
with  those  in  tho  two  cast-iron  cylinders,  standing  on  flat  rectangular  bases,  which 
were  screwed  to  the  cross-pieces.  The  cylinders  were  7  inches  high  with  an  interior 
diamet<?r  of  2^8  inches,  the  thickness  of  the  iron  being  ^  inch.  Through  the  cylinders 
and  the  holes  throngh  the  cross-pieces,  gas-pip<>s,  2  iucTies  in  diameter  and  30  feet  long, 
passed.  The  gas-pipes  hung  vertically,  and  could  be  fastened  at  any  desired  depth  by. 
set  screws  attached  to  the  cylinders.  The  lower  end  of  each  pii>e  terminated  in  a  T, 
throngh  which  a  bar  of  iron,  30  feet  long  by  2  inches  in  diameter,  passed  and  wiis  fas- 
tened. The  gas-pipes  were  graduated,  and  when  both  were  lowered  the  same  distance, 
the  iron  bar  was  horizontal.  Experiments  were  made  with  this  apparatus,  referring 
the  soundings  to  the  contractor's  gauge. 

As  the  rock  was  gradually  removed  and  the  required  24  feet  of  water  at  mean  low 
tide  was  nearly  attained,  it  became  a  question  whether  the  contractor's  gauge,  the 
zero  of  which  had  been  determined  from  observations  taken  during  a  few  days  only, 
was  correct  or  not ;  and  also  whether  the  wat«r-level  at  low  tide  at  the  gauges  at 
Fort  Point  Wharf  and  Cozzeus's  Wharf,  four  miles  apart,  were  practically  on  the  same 
horizontal  plane.  Lieutenant  Heuer,  therefore,  ran  a  line  of  levelK  between  the  two 
))(»ints,  thereby,  in  fact,  carrying  the  mean  low-tide  mark  at  Fort  Point  to  Cozzeus's 
Wharf.  The  contr.ictor  run  a  similar  line  of  levels  to  test  the  accuracy  of  Lieutenant 
Heuer's  work,  and  the  results  by  the  tvv'o  dififered  by  lew*  than  an  inch.  With  these 
data,  a  United  States  gauge  was  established  at  Cozzeus's  Wharf,  tbe  zero  of  wliich  cor- 
responded, as  nearly  as  i)o88ible,  with  the  zero  of  the  gauge  at  Fort  Point.  On  com- 
paring the  two  gauges  at  Cozzeus's  Wharf,  it  was  found  tliey  differed  over  a  foot,  the 
Unite<l  States  gauge  giving  the  highest  reading.  The  latter  gauge  was  n(»t  a  fl(»ating 
one,  but  was  merely  a  graduated  rod  fastened  to  a  pile,  and  it  w  as  difficult  to  read  it 
with  accuracy  in  ordinary  conditions  of  the  bay,  and  almost  impossible  to  do  so  when 
the  bay  was  rough;  still  it  was  impossible  to  conceal  the  fact  that  this  discrepancy 
exist<'4  between  the  two  gauges,  and  although  the  experiment  made  on  the  20th  of 
An^jiist  8howe<l  that  there  was  24  feet  of  water  over  the  rock  at  mean  low  tide  by  the 
eon  tractor's  gauge,  it  was  necessary  to  infornv  bVvsi  \\w\\i  \v^  \voA.\>kS!X  nvs>\.VcJsS^^^^^"%* 
contract. 
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Other  official  dntiea  required  U8  to  visit  Oregon.  We  sailed  on  the  2d  of  Septembtr 
and  returned  on  the  14th  of  October,  and  during  this  interval  tidal  obeerrations  were 
taken  at  all  low  tides  by  an  observer  employed  oy  the  United  States.  On  oar  return 
it  was  ascertained  that  the  work  had  been  suspended  by  the  contractor,  who  insisted 
that  he  had  complied  with  the  terms  of  his  contract. .  A  careful  examination  was  made 
of  the  observations  taken  in  the  interval,  which  were  compared  with  correi^pundiug 
ones  at  Fort  Point,  and  the  result  was  a  full  confirmation,  of  the  fact  that  the  e^m- 
tractor  was  mistaken.  Upon  being  convinced  of  this,  he  acknowledged  his  mistake, 
and  re6ume<l  fhe  work  of  removing  the  rock. 

The  discussion  of  the  subject  was  quite  interesting,  bringing  out  several  points' of 
importance  not  thought  of  in  the  beginning  of  the  work,  and  therefore  it  is  thought 
be8t  to  insert  here  the  following  extract  of  the  official  letters  written  to  the  contractor, 
and  on  the  strength  of  which  he  resumed  work  on  the  rock : 

"  San  Francisco,  October  20, 1870. 

"  Sir  :  •  •  •  j^^  g^^  matter  of  investigation  was  the  error 

in  the  position  of  the  tin  pointer  of  your  gauge,  which  you  supposed  to  read  zero 
when  at  mean  low  water,  (defined  by  the  Coast  Survey  to  be  the  le'vel  of  average 
lowest  low  water.)  From  the  discussion  of  the  observations  taken  with  your  gauge 
at  Cozzeus's  Wharf,  from  September  5  to  October  14,  inclusive,  I  find  the  mean  low- 
water  line  to  be  -^.357  ;  that  is,  the  tin  pointer  must  be  moved  down  0.357  of  a  foot  in 
order  to  correspond  with  the  mean  low-water  line  deduced  from  the  above-mentioned 
observations.  A  mean  of  the  25  observations  from  September  5  to  September  30,  in- 
clusive, gives  the  number  —0.377  instead  of  — 0.357. 

'^The  mean  low- water  level  deduced  from  this  short  series  of  observations  is  different 
from  that  deduced  from  a  series  of  many  years'  duration.  I  therefore  have  compared 
the  observations  taken  at  the  Fort  Point  gauge  with  the  mean  low-water  line  of  the 
Coast  Surve3%  determined  from  a  mean  of  fourteen  years'  observation,  and  1  find  that  dor; 
lug  the  twenty-five  days  commencing  on  the  5th  of  September,  (the  Coast  Survey  ob^ 
servations  for  October  cannot  be  obtained  until  the  end  of  the  month,)  the  mean  of 
the  lowest  low  water  was  -f-  0.694 ;  that  is,  the  average  height  of  the  lowest  low 
waters  during  that  period  was  0.(>94  feet  above  the  Coast  Survey  mean  low-water  line. 
Therefore  the  difference  between  your  tin  pointer  and  the  mean  low-water  line  of  the 
Coast  Survev  is  0.694— (—0.377)=1.071. 

**In  the  following  table  will  be  found  a  copy  of  the  low-tide  observations  taken  in 
September  at  Fort  Point,  and  at  your  gauge  on  Cozzens's  Wharf: 


FORT  POINT. 

COZZKNS'S  WHARF.  ' 

Height  of  low  tides  above  meas  low  water. 

Height  of  tides  by  You  Schmidt's  gange. 

Date. 

Tide. 

Time. 

Bate. 

Tide. 

Time. 

September       5 

6 

7 

6 

9 

10 

11 

12 

13 

]f. 

16 
17 
18 

0.39 
0.19 
0.13 
0.04 
0.11 
0.59 
0.79 
1.04 
1.69 
1.71 
1.64 
1.49 
1.17 

2. 10  a  m. 

2.52  a.  m. 

3. 14  a.  m. 

4. 20  a.  m. 

4.18  a.  m. 

5.30  a.  m. 

6.00  a.m. 

6. 37  a.  m. 

7. 03  a.  m. 

8.37  p.m. 

9. 33  p.  m. 
10. 40  p.  m. 
11. 47  p.  m. 

September    5 
6 
7 
8 
9 
10 
11 

12   . 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

—0.78 
—0.89 
—0.93 
—1.00 
—0.95 
—0.48 
—0.26 
—0.00 
-1-0.57 
+0.65 
-fO.54 
-fO.39 
+0.09 

S.25  a. m. 

3.20  a.iiL 

4.10  a.m. 

5.00  a.  luu 

5l2S  a.m. 

5.50  a.  m. 

6. 30  a.  m. 

7. 10  a.  m. 

7. 20  a.  m. 

&30  p.m. 
10.05  p-m. 
10. 55  p^  m. 
1J.50  p.m. 

19 
20 
21 
22 
23 
24 
2.'» 
26 
27 
2a 
29 
30 

0.87 
0.67 
0.49 
0.42 
0.29 
0.34 
0.51 
0.69 
•      0.53 
0.59 
0.C9 
0.39 

12.  48  a.  m. 

1.37  a.  m. 

2.30  a.  m. 

3. 03  a.  DL 

asv  a.m. 

4.20  a.  m. 

5.00  a.  m. 

G.  15  p.  m. 

7.07  p.m. 

a  05  p.  m. 

9. 14  p.  m. 
10. 17  p.  m- 

—0.22 
—0.46 
—0.62 
—0.65 
—0.72 
—0.80 
—0.55 
—0.33 
—0.52 
—0.45 
-0.35 
-0.70 

12L55  a.m. 

1. 55  a.  m. 

2.50  a.  m. 

3.20  a.  m- 

4. 15  a.  m. 

5^00  a-u. 

5. 10  a.  m. 

6.  45  p.  m. 

7. 25  p.  m. 

8.35  p.m. 

9. 20  p-m. 
10.  43  p.  m. 

25)17.36 

+.  6944= Average  above  meaa^o^-^^^^- 
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"  The  number  1.071  represents  the  diatance  your  tin  pointer  must  be  moved  down  in 
order  that  your  giiuge  reading  corresponds  to  that  of  the  Coast  Survey  at  mean  low 
tide  at  Fort  Point.  The  scale  reading  of  the  United  States  gauge  at  Cozzeus's  Wharf 
and  the  Fort  Point  gauge  would  be  the  same  if  the  water  between  the  two  places  at  low 
tide  were  on  the  same  horizontal  plane,  and  they  would  be  at  mean  low  water  3.411, 
that  being  the  reading  of  the  Fort  Point  scale  at  mean  low  water.  The  mean  of  the 
low  tide  readings  at  Fort  Point  from  September  5th  to  September  30th,  inclusive, 
is  3.411  -f  0.694=4.106.  The  corresponding  remlin^  of  the  United  States  gauge  is 
4.435.  The  dift'orence  is  0.3:J0.  If  the  lower  ends  ot  the  two  gauges  are  on  the  same 
horizontal  plane,  as  is  believed  to  be  the  case,  and  if  the  observations  were  correctly 
taken,  then  this  difference  can  only  be  accounted  for  by  a  slope  of  the  waters  between 
the  two  places.  I  must  state,  however,  that  the  observations  at  the  United  States 
gauge  were  quite  diflicalt  in  rough  weather,  and  could  not  be  relied  upon  within  a 
tenth  of  a  foot. 

♦'Supposing  that  this  0.33  of  a  foot  in  your  favor  were  allowed  by  the  Chief  of  Engineers, 
you  have  still  to  remove  0.741  of  a  foot  before  the  required  24  feet  of  water  over  the 
rock  is  obtained.    The  number  0.741=1.071—0.330. 

"I  state  for  your  information  that  I  have  learned  officially  from  the  Coast  Survey 
Office  in  Washington  that  the  mean  rise  and  fall  of  the  tide  at  Fort  Point  is  3.76  feet, 
and  at  Meiggs's  Wharf,  near  Cozzeus's  Wharf,  it  is  3.B6  feet. 

"A  copy  ot  this  letter  will  be  forwarded  to  the  Chief  of  Engineers. 
Very  respectfully, 

"  R.  S.  WILLIAMSON, 
"  Major  United  States  Engihcera. 

*'Mr.  A.  W.  Von  Schmidt,  C.E., 

'*  Contractor  for  ^moving  Blossom  Roclcy 

It  is  difficult  to  conceive  that  in  an  open  bay  like  that  of  San  Francisco  there  should 
be  a  perceptible  difference  of  level  between  Cozzeus's  Wharf  and  the.  wharf  at  Foi-t 
Point;  but  being  confident  that  the  lines  of  level  run  by  the  contractor,  and  Lieutenant 
Heuer  on  the  part  of  the  United  States,  gave  essentially  the  same  results,  and  being 
unable  t-o  conceive  of  any  other  cause  for  the  difference  of  0.33  of  a  foot,  except  an 
actual  difference  of  level  of  the  waters  at  low  tide  between  the  two  points,  this  0.33 
of  a  foot  ha8  been  given  in  favor  9f  the  contractor,  as,  in  fact,  have  all  doubtful  i>oiuts 
been  given  to  him. 

Being  convinced  of  the  tnith  of  the  facts  contained  in  the  above  letter,  the  contractor 
resumed  his  work  with  the  view  of  removing  three-fourths  of  a  foot  of  the  rock  at 
such  part«  of  it  as  the  removal  was  necessary'.  On  December  6,  187«*,  I  received  from 
him  the  following  letter : 

"  San  Francisco,  December  6,  1870. 

*'Sir:  I  have  the  honor  to  Bt&ie  that  I  have  removed  from  the  surface  of  Blossom 
Rock,  since  your  hist  survey,  700  cubic  yanls  of  stone. 

"  So  far  as  I  am  able  to  ascertain,  I  have  24  feet  of  water  over  the  rock  at  mean  low 
water. 

"  I  most  respectfully  ask  you  to  order  a  survey  to  be  made  for  your  own  information, 
and  hope  that  you  will  be  pleiMcd  td  accept  the  work. 

*'  I  would  propose  that  at  10  o'clock  to-morrow  would  be  a  good  time  for  the  survey, 
on  account  of  the  tide. 

"  Very  respectfully, 

"A.  W.  VON  SCHMIDT, 
"Citn'Z  Engineer  f  ^c,  Contractor  for  Removing  Blossom  Rock, 
"  Major  R.  S.  Wu^uamson, 

"  United  States  Engineer J'^ 

In  consequence  of  this  letter  we  were  at  the  wharf  at  the  time  appointed,  where  we 
found  the  tug,  the  scow,  and  the  boom  ready  for  us.  The  boom  was  set  to  the  ])roper 
depth  of  water ;  on  it  stood  Lieutenant  Heuer  with  a  lead  line  in  hand,  and  the  appara- 
tus was  very  slowly  and  frequently  towed  over  the  rock,  until  every  portion  of  it  must 
have  been  passed  over  by  the  boom.  The  boom  did  not  strike  the  rock,  and  every 
sounding  indicated  24  or  more  feet  of  water  over  it  at  mean  low  tide.  On  the  follow- 
ing day  the  work  was  accepted,  and  the  contract  money  paid  to  the  contractor. 

The  officer  of  the  Coast  Survey  in  charge  on  this  coast.  Assistant  George  Davidson, 
had  intimated  that,  as  soon  as  our  operations  were  over  ho  would  make  a  survey  and 
chart  of  the  portion  of  the  bay  where  the  rock  formerly  stood.  The  survey  was  made, 
but  before  the  chart  was  finished  the  subordinate  officer  of  the  Coast  Survey  who  made 
the  hydrographic  survey  became  sick,  and  the  work  was  delayed  until  he  should  recover. 
An  examination  of  the  soundings  taken  by  the  United  State^  Coast  Survey  showed 
that  there  were  four  lumps  on  the  rock  vvIucVl  \\aCL  i\c>\.  <:^\\*riSLWvv\»  v^S.  ^-aX^s.^  «^*i:^ 
thvw.    J  therefore  directed  Lieutenant  Heuci  to  ma\L^  Wi^ei  wxTNvt>j  vA  \>Qkfe  xviO*.. 
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METHOD  OF  MAKING  THE  FINAL  STTRVKY  OF  BLOSSOM  ROCK. 

A  SCOW,  46  feet  by  28  feet,  was  moored  on  the  rock  by  means  of  four  anchors  and 
lines.  Two  observers  on  shore,  and  distant  abont  one  mile  from  the  scow  and  from 
each  otli<*r,  took  angles  simultaneously  with  theodolites,  on  a  flag  staff  erected  on  tbe 
scow.  The  direction  of  its  axis  at  the  same  instant  was  determined  by  compass  on 
board.  As  soon  as  the  theodolite  men  had  observed  its  position,  two  men  with  lead 
lines  (one  on  each  side  and  end)  would  sound  all  around  it.  When  these  sets  of  sound* 
ings  were  completed,  its  position  would  be  slightly  changed,  the  theodolite  men  would 
again  be  signaleil,  would  observe  its  new  position,  and  soundings  would  be  made  at 
before.  This  operation  was  repeated  many  times,  until  the  whole  surface  of  the  rock 
was  covered  with  soundiugs.  We  obtained  over  1,800  soundings,  about  1,300  of  which 
were  plotteil. 

Aft4»r  the  soundings  were  reduced  to  mean  low-water  level  and  plotted,  it  was  found 
that  there  were  seven  places  where  there  was  less  than  24  feet  of  water.  At  these 
places  tliere  appeared  to  be  small  masses  of  loose  rock,  abont  the  size  of  a  cubic  foot 
or  less,  rising  above  its  general  level.  They  were  so  small  that  it  was  often  difficult  to 
And  them  a  second  time.  In  previous  examinations  which  had  been  made  by  us  by 
means  of  the  sounding  float  or  **  boom"  we  had  found  no  place  where  there  was  too 
little  water,  and  thcreSjre  the  money  had  been  paid  to  the  contractor.  As  soon  an  the 
detailed  survey  above  described  was  completed,  the  contractor  was  informed  that 
these  seven  lumps  still  existed  on  the  rock  ;  he  therefore,  at  his  own  expense,  and  with 
as  little  delay  as  possible,  sent  down  a  diver  in  armor,  who  found  the  lumps.  He 
.  reported  that  the  surface  of  the  rock  was  uneven,  like  furrows,  and  was  covered  witli 
stones,  usually  quite  small,  and  seldom  as  laige  as  a  cubic  foot.  All  the  lumps  oo 
these  ridges  were  scraped  off  into  deeper  water.  He  went  down  twice,  remaining 
nearly  an  hour  each  time.     He  could  only  go  down  about  slack  water. 

We  made  a  resurvey  of  that  portion  ot  the  rock  which  hod  oontainect  the  lumps, 
and  found  over  each  of  them  24  feet  or  more  of  water.  8ome  of  these  lumps  may 
have  existed  wiien  that  survey  was  made  which  resulted  in  the  money  being  paid  to 
the  contractor,  because  they  were  so  small,  and  being  detached  masses  were  not 
detecte<l.  Some  of  them,  however,  were  made  during  the  recent  survey,  when,  several 
times,  rtMiks,  used  as  sinkers  to  buoys,  had  been  lowere<l  on  the  rock,  and  left  there  b? 
the  parting  of  the  lines  to  which  the  buoys  had  been  attached.  The  survey  could 
only  be  ma<le  when  the  bay  was  smooth,  and  only  fourteen  days  suitable  for  the  pur- 
pose were  found  during  three  months.  The  soundings  over  the  rock  at  the  linal  survey 
are  shown  on  Plate  XI. 

CONCLUDING    REMARKS. 

In  concluding  this  report  a  few  words  with  regard  to  the. manner  of  conducting  the 
work,  the  defects  in  it,  &c.,  may  bo  of  value,  though  they  are  the  natural  deductions 
from  the  operations  already  detailed.  The  main  defect  was  in  firing  the  charges  of 
powder  bt^fore  a  sufficient  amount  of  excavation  had  been  made.  A  glance  at  the 
original  plan,  as  partly  shown  on  Plate  VI,  (the  stone  pillars  were  to  be  replaced  by 
wooden  ones,)  and  the  plan  actually  followed  out  as  shown  on  Plate  VII,  shows  at  once 
that  in  the  former  case  the  amount  of  excavate^  rock  was  so  great  that  wlien  the 
shell  of  the  rock  was  broken  and  lifted  up  by  the  force  of  the  explosion,  the  greater 
portion  of  the  debris  would  fall  into  the  excavation,  and  there  would  be  at  least  the 
required  24  feet  of  water  over  the  rock  or  debris ;  and  in  the  latter  case,  the  amount 
excavated  was  not  half  as  much  as  the  amount  of  rock  reiuaiuing  above  the  line  of  24 
feet  at  moan  low  water.  Consoquently,  just  after  the  blast  there  was  only  14  feet  of 
water  over  the  d(^bris.  In  order  that  the  mass  of  rock  over  the  24  feet  line  should 
equal  the  mass  excavated,  about  ten  feet  more  of  excavation  should  have  b?en  made. 

Tiie  contractor  and  many  others  supposed  that  the  tide  would  sweep  away  the  loose 
d6bris,  but  this  idea  proved  fallacious. 

It  was  supposed  that  a  crust  of  only  6  feet  thick,  supported  by  the  pillars  of  rock 
or  wood,  would  be  admissible ;  but,  in  fact,  a  thickness  of  from  14  to  18  feet  wiw 
required  to  prevent  the  water  from  entering  the  chamber  in  quantities  greater  than 
could  be  easily  controlled;  but  there  was  no  practical  difficulty  in  excavating  more  ia 
the  central  part  of  the  rock,  though  toward  the  edges  suspicious  leaks  had  developed 
themselves.  The  removal  of  the  dSbris  probably  cost  more  thau  the  amount  expended 
up  to  and  including  the  time  of  the  blast.  Ha<l  he  made  this  10  feet  of  additional 
excavation,  it  is  probable  he  would  have  been  perfectly  successful.  Again,  the  cham- 
ber containing  the  powder  being  only  about  two-thinls  full  of  water  at  the  time  of  tbe 
blast,  made  the  resistance  very  much  less  than  it  would  have  been  had  the  chamber 
as  well  as  the  shaft  been  filled,  so  that  the  water  would  have  stood  on  the  sivuie  level 
in  the  shuft  as  o\\  tV\e>  owtalde.  To  that  fact  may  be  attributed  some  of  the  coutractort 
want  of  perfect  Rwcce«R. 

Mr.  Vou  Bc\\u\u\t  ^eseT-^^^  ^  9;5^."8l\»  ^^^  ol  tTfe^\\.\«^  W^a -^w^Xv^.V^'s,  'wsVcvvtxvA.   Uw 
daring  characU^x  is  ftYxoNVW  \j^  \i\:a  \wiiicv'^\v^^  «^  \:.«i\2Ax^<i\»  \\\.  >n\:v^\v<^  x;'Sia.\ic»xw!aeiH^\8!i 
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money  until  tho  completion  of  an  experiment  the  sncoees  of  which  could  only  be 
decided  by  the  United  States  as  the  sole  arbiter.  The  energy  with  which  he  pushed 
forward  the  work  until  the  explosion  took  place^  and  the  renewed  energy  with  which 
be  pursued  his  labor  under  such  discouraging  cii'cumstances,  deserves  the  success  he 
attained. 


W  10. 


RqxMTt  on  and  plan  for  the  impvovement  of  Wilmington  Harbor,  California^ 
made  vender  the  instrtwtions  of  the  Chief  of  Engineers j  dated  the  22d  day 
of  March,  1871. 

San  Francisco,  California,  June  15, 1871. 

Congress,  at  the  last  session,  made  an  appropriation  of  $200,000  for  a 
breakwater  at  Wilmington,  California.  Wilmington  is  situated  at  the 
head  of  a  small  estuary  which  has  its  outlet  in  the  bay  of  San  Pedro. 

This  bay  affords  good  anchorage  and  shelter  for  vessels  during  the 
greater  part  of  the  year.  It  is  well  covered  from  the  northerly  winds 
which  prevail  during  the  summer  months,  but  it  is  open  to  the  southerly 
gales  which  occur  frequently  in  the  winter.  At  such  a  time  a  vessel  at  . 
anchor  in  this  bay  is  compelled  to  run  for  shelter  under  the  lee  of  one 
of  the  large  islands  which  lie  a  few  miles  off  the  coast.  As  for  a  harbor, 
there  is  none  nearer  than  San  Diego,  ninety  miles  to  the  southward,  and 
to  the  north  none  nearer  than  San  Francisco,  This  bay  is  the  outlet 
for  the  productive  plains  about  Los  Angeles,  and  for  a  large  extent  of 
country  to  the  eastward,  which  sustain  a  fleet  of  steamers  and  sail  ves- 
sels of  considerable  size.  Under  this  condition  of  things,  it  is  apparent 
that  a  breakwater  in  the  bay  of  San  Pedro,  which  should  give  security 
to  vessels  under  its  lee  at  alj  times,  would  be  a  very  desirable  construc- 
tion, and  it  is  probable  that  at  some  future  day  the  commerce  of  this 
bay  may  attain  such  dimensions  as  to  justify  its  construction,  which 
could  not  be  made  under  an  expense  of  several  millions  of  dollars. 

This  construction  is  not,  however,  the  one  contemplated  by  the  act  of 
Congress. 

This  act  looks  to  the  improvement  of  the  harbor  or  estuary  of  Wil- 
mington. 

The  copy  of  the  Coast  Survey  chart,  herewith  inclosed,  exhibits  an 
estuary  about  three  miles  in  length,  its  navigable  portion  ending  at 
Newtown  or  Wilmington,  and  its  lower  part  expanding  in  a  shallow  bay 
divi(}ed  from  the  bay  of  San  Pedro  by  a  hot  with  a  depth  of  water  less 
than  3  feet  at  low  water. 

Although  the  estuary  in  its  navigable  part  is  small,  in  no  part  exceed- 
ing seven  or  eight  hundred  feet  in  width,  it  is  encompassed  on  almost  all 
sides  by  extensive  flats,  which  are  covered  by  water  at  high  tide.  These 
flats  extend  for  more  than  a  mile  above  Wilmington,  and  below  the 
village  lie  on  either  side  of  the  stream.  The  area  of  the  part  of  the  estuary 
and  flats  lying  above  the  lower  end  of  Rattlesnake  Island  is  aboutl,300 
acres.  If  we  suppose  this  tidal  area  to  be  covered  to  an  average  depth 
of  four  feet,  which  is  not  far  from  the  depth  due  to  a  spring  tide, 
the  quantity  of  water  which  ebbs  and  flows  in  one  tide  is  more  than 
257,000,000  cubic  feet. 

The  tidal  ebb  is  not  re-enforced  by  fresh  water.  No  streams  discharge 
into  this  estuary.  The  bod  of  San  Gabriel  river  lies  close  along  the 
upper  edge  of  tiie  estuary,  and  at  nearly  the  level  of  the  estuary,  so  that 
this  river  is  liable  to  empty  its  flood-waters  into  this  inlet,  but  the  river 
bed  is  dry  for  the  greater  part  of  the  year ;  and  it  is  only  for  a  &liQT!t 
period  in  the  winter  that  any  water  can  "b^  ejxY^eXfc^  ^^\!\  >^\^  ^^^sssxrr.^ 
and  this  ia  uot  to  he  expected  except  m  ca&e^  oi\i\^^wi^^'vs^*^^'^^^^' 
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Within  a  few  years  this  river  has  opened  a  new  channel  and  outlet  into 
the  ocean,  10  miles  to  the  southwanl.  It  is  not  probable  that  any  con- 
siderable amount  of  discharge  into  the  eetuary  will  occur.  Moreover,  it 
is  scarcely  desirable,  for  the  river  waters  bring  with  them  a  mass  of  sand 
and  detritus,  which  are  deposited  on  the  flats  and  channel^  shoaling  the 
water  and  reducing  the  tidal  area. 

Referring  again  to  the  Coast  Survey  chart,  we  observe  that  the  upper 
part  of  the  channel  is  separated  and  protected  from  the  ocean  by  Rattle- 
snake Island,  which  is  a  narrow  strip  of  grassy  sand  dunes  rising  8  to 
10  feet  above  high  water.  Following  along  the  seaward  line  of  the  chan- 
nel, toward  Deadman's  Island,  we  cross  a  line  of  low  flats,  bare  at  low 
water,  and  rising  above  low  water  to  a  variable  height  of  2  or  3  feet. 
These  flats  extend  for  about  two-thirds  of  a  mOe,  and  serve  to  do,  in  a 
partial  degree,  what  is  better  done  above  by  the  higher  bulwark  of  Rat- 
tlesnake Island,  namely,  to  cover  the  channel  from  the  sea^  and  to  eon- 
fine  the  ebb  current  between  banks. 

We  observe  that  a  navigable  depth  is  preserved  in  the  channel  so  long 
as  these  flats  exist,  and  that  when  we  leave  them  behind  we  enter  upon 
a  wide  shallow  bay  with  no  particular  channel  in  any  part. 

Now,  if  we  conceive  Rattlesnake  Island,  or  even  the  flats  just  spoken 
of,  to  be  extended  to  Deadman's  Island,  and  the  channel  to  be  thus  con- 
fined, so  that  the  ebb-tide  shall  be  compelled  to  find  its  exit  between 
Deadman's  Island  and  the  shore,  instead  of  escaping  as  it  now  does,  all 
the  way  from  Rattlesnake  Island  to  Deadman's  Island,  and  thence  to 
the  main  laud,  there  seems  no  reason  to  doubt  that  the  ebb  current 
would,  in  time,  excavate  for  itself  a  much  deeper  channel  than  now 
exists  in  the  lower  part  of  the  estuary,  provided,  of  course,  that  the 
bottom  is  of  a  yielding  character.  The  first  half  of  the  ebb  now  escapes 
all  along  the  line  just  referred  to,  but  our  observations  indicate  scarcely 
any  velocity  through  the  two  small  channels  just  below  Rattlesnake 
Island,  after  half  ebb.  Before  this  period,  however,  the  ebb  escai)es 
here,  to  a  great  extent,  as  well  as  over  the  flats.    . 

The  object  to  be  attained  is  to  connect  Rattlesnake  and  Deadman's 
Islands.  The  survey  made  for  the  purposes  of  this  report  indicates  con- 
siderable changes  in  these  flats  since  the  date  of  the  Coast  Survey  map, 
which  was  made  in  1859.  The  flats  have  been  extended  toward  Dead- ' 
man's  Island,  and  in  some  parts  have  become  higher,  rising  in  one  place 
for  a  small  distance  above  high  water. 

It  is  i)roper  to  remark  here  that  these  flats  are  composed  of  fine  dand, 
hard  and  compact  in  appearance,  but,  like  most  of  the  coast  sands,  at 
times  and  places  quicksands.  It  has  been  found  that  an  object  of  weight 
placed  on  the  sands  sinks,  and  soon  becomes  imbedded.  Our  observa- 
tions show  the  existence  of  a  clay-bed  in  many  places  below  these  sands. 

Any  artificial  structure  placed  between  Deadman's  Island  and  the 
flats  near  Rattlesnake  Island  must  be  made  strong  enough  to  resist 
the  action  of  the  sea,  particularly  on  the  part  nearest  to  Deadman's 
Island,  where  the  12-foot  curve  comes  in  close  to  the  island.  The  degree 
of  -exposure  will  diminish  as  we  approach  Rattlesnake  Island,  as  we 
learn  from  the  soundings  in  the  chart.  The  shoalest  water  on  the  upper 
part  of  this  line  is  from  one-third  to  one-half  a  mile  outside  of  the 
positions  we  propose  to  occupy,  so  that  the  waves  can  never  reach  our 
construction  in  their  integrity. 

Colonel  Williamson,  in  his  report  published  in  that  of  the  Chief  of  En- 
gineers for  1^^^,  eiS»Wmi\V^^  fet  *i*  Tv\\^a\i  of  stone,  on  substantially  the 
same  line  wlaieAi  \\»  \^  uov?  v^o\>o^^\,<5  o^jajxsl^j^  ^^\,^^y^%V«^\%'^*l^iftQi  mcoin. 
There  is  uo  lea^ou  iio\?  \*o  ^\3L\v\>o%<i  >(\yii\»  ^^^^^^\^\{^^\j^^^\5.'5j2S!^^^ 
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provements  could  be  afforded  at  a  less  cost  by  the  use  of  this  material, 
and  this  great  expense  leads  to  the  inquiry  whether  wood  cannot  be 
nsed,  at  least  in  part,  to  advantap:e. 

For  a  great  part  of  the  line  cribs  of  wood  would  be  more  expensive, 
and,  I  think,  a  less  secure  construction  than  sheet-piling.  The  shitting 
sands  are  so  easily  moved,  either  by  the  powerful  agency  of  storms  or 
the  more  quiet  and  constant  action  of  the  currents,  that  cribs,  unless 
founded  on  the  underlying  rock  or  clay,  would  be  subject  to  the  danger 
of  being  undermined ;  while  at  the  same  time  they  would  not  give  the 
best  kind  of  resistance  to  a  change  of  direction  in  the  channel.  For 
instance,  it  is  a  supposable  case  that  the  outlet  should  have  a  tendency 
to  make  out  through  one  of  the  channels  opening  to  the  eastward  just 
below  Rattlesnake  Island,  and  in  this  event  the  crib-bulwark  might  be 
undermined  and  overthrown,  and  the  current  would  have  its  course 
more  or  less  free  direct  to  the  ocean ;  but  if  we  sheet-pile  this  part,  the 
current  is  obliged  to  eat  its  way  to  the  foot  of  the  piles  before  its  course 
is  open. 

On  the  accompanying  drawing  entitled  "  Proposed  construction  for 
the  Wilmington  breakwater,''  will  be  found  plans  and  sections  of  struc- 
tures, five  in  number,  with  which  it  is  proposed  to  occupy  the  line 
between  Rattlesnake  Island  and  Deadman's  Island. 

Construction  No.  1  is  the  simplest  and  chea[)est,  and  with  this  it  is 

'  proposed  to  cover  the  portion  of  the  line  from  Rattlesnake  Island  to 

the  end  of  the  flats,  from  X  to  Y,  3,630  feet;  with  this  reservation,  that 

in  crossing  the  channels  near  the  island,  for  a  distance  of  550  feet,  con- 

stniction  No.  5  shall  be  used. 

From  Y  to  Z,  Z  being  about  500  feet  from  Deaciman's  Island,  it  is 
proposed  to  build  construction  No.  3,  which  consists  of  two  rows  of 
heavy  piles,  driven  in  each  row  close  together,  the  rows  10  feet  apart, 
well  braced  and  filled  with  stones.     The  sheet-piles  in  every  case  to  ^ 
reach  below  the  probable  depth  of  the  adjacent  channel. 

From  Z  to  Deadmkn's  Island,  a  distance  of  500  feet,  where  the  bottom 
is  rock  in  glace,  it  is  proposed  to  use  cribs  filled  with  stone,  as  shown  in 
construction  J^o.  4. 

Now  it  is  possible,  as  we  build  toward  Deadman's  Island,  that  the 
increased  velocity  of  the  current  may  wash  out  the  line  ahead,  so  that 
it  would  tipt  be  safe  to  use  construction  No.  3,  so  far  as  is  now  proposed, 
and  in  this  case  it  may  be  ne/essary  to  use  cribs  over  a  larger  portion 
than  now  anticipated. 

Stone  is  not  found  about  the  bay  of  San  Pedro  in  any  great  quantity, 
and  what  there  is  has  no  good  qualities.  Stone  filling  of  cribs  will,  for 
this  reason,  be  expensive.  This  circumstance  accounts  for  construction 
No.  2,  which  it  may  be  practicable  to  use  on  the  leiis  exposed  portion  of 
the  line.  This  construction  resembles  No.  3,  but  differs  in  some  details 
of  the  timber-work,  and  in  the  filling,  which  is  of  sand  instead  of  stone. 

The  line  to  be  occupied  is  indicated  on  the  tracings  of  the  harbor  in 
a  heavy  black  line,  so  located  as  to  afford  easy  flow  to  the  current  and 
to  leave  suflicient  width  for  the  probable  channel. 

The  largest  section  of  the  estuary  now  is  opposite  the  lower  end  of 
Rattlesnake  Island,  where  the  depth  is  as*much  as  20  feet.  The  area 
of  this  cross-section  is  nearly  7,000  square  feet  at  low  tide.  All  the 
tidal  water  to  fill  the  flats  above,  ebbs  and  flows  through  this  section. 
It  is  questionable,  perhaps,  whether  so  much  water  will  ebb  and  flow  in 
the  estuary  after  our  case  construction  is  completed,  as  is  now  the  case ; 
but  opportunity  is  left  for  the  excavation  of  a  cro8a-sect\oyi^l\ft.'\^^^'W5ss&. 
to  that  above  named. 
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It  will  be  observed  that  these  constructions  are  not  carried  far  above 
hi^h  water. 

it  is  to  be  presumed  that  the  flats  where  construction  No.  1  is  to  be 
placed,  will,  by  virtue  of  the  construction,  be  elevated  to  the  top  of  the 
timber-work.  It  is  supposed  that  the  obstruction  will  intercept  and  hold 
^he  sand,  and  that  after  a  time,  longer  or  shorter,  a  strip  of  sand  dunes, 
similar  to  those  on  Rattlesnake  Island,  will  spring,  up  on  these  flats, 
imbedding  the  timber-work,  which  when  imbedded  will  have  done  its 
work  ;  and  henceforth  it  remains  a  matter  of  indifference,  comparative 
at  least,  whether  the  bulwark  remains  sound  or  decays.  Here,  as  on  the 
other  part  of  the  line,  the  object  of  the  work  is  less  to  cover  the  interior 
waters  from  the  wind  and  waves,  than  to  give  proi>er  direction  to  the 
ebb  current. 

Timber  used  in  these  circumstances  is  not  only  subject  to  usual  causes 
of  decay,  but  that  portion  exposed  to  constant  immersion  in  the  water 
is  liable  to  the  attacks  of  the  teredo  navalis,  or  ship-worm. 

The  first  part  of  the  air-line  from  X  to  Y,  with  the  exception  of  the 
water-way  of  the  little  channels,  may,  I  think,  be  constructed  of  unpre- 
pared timber. 

The  only  process  for  treating  timber  by  hydro-carbon  oils,  used  on 
this  coast,  is  the  vapor,  or  Kobbins  process.  The  Seely  process  is  not 
used  here.  ^ 

So  far  as  I  can  learn,  there  is  some  reason  to  suppose  that  the  Bob- 
bins process  is  likely  to  afford  some  protection  against  the  teredo 
navalis.  Experiments  have  been  made  in  this  harbor,  extending  over 
two  years,  which  give  i)romise  of  beneficial  results,  but  the  only  real 
test,  which  is  time,  is  wanting. 

There  is  evidence,  apparently  conclusive,  that  the  Bethell  process, 
when  applied  to  the  extent  of  10  pounds  of  oil  to  the  cubic  foot,  afforded 
security ;  but  to  effect  this  requires  expensive  machinery,  and  involves 
a  pressure  of  150  to  200  pounds  per  square  inch.  Tlie  wood  was  satu- 
rated with  oil.  Neither  the  Seely  nor  the  Bobbins  process  pretend  to 
accomplish  so  much,  and  if  I  am  correctly  informed  as  to  the  probable 
cost  of  eft'ecting  this  result,  it  would  be  out  of  the  question  to  think  of 
doing  it.  The  Robbins  company,  however,  claim  to  saturate  the  wood 
to  the  depth  of  an  inch,  and  to  expel  the  albuminous  matter  ih)iii 
the  whole  of  the  timber. 

Now  it  costs  $10  per  thousand  feet,  board  measure,  to  treat  timber 
here  by  the  liobbins  process — price  in  gold.  I  have  received  an  offer 
from  this  company  to  establish  works  at  Wilmington  for  the  purpose  of 
treating  this  timber,  for  $lo  ])er  thousand  in  gold. 

This  seems  to  be  the  state  of  the  case :  either  the  vapor  process  at  $10 
per  thousand  here,  or  no  treatment.  It  is  quite  certain  that  in  three  or 
four  years,  if  we  do  not  tre^at  this  timber,  the  worms  will  have  destroyed 
it.  It  is  not  certain,  but  it  is  probable,  if  we  do  treat  it  by  this  process, 
that  it  will  last  longer,  how  much  longer  cannot  be  said. 

It  is  certain  that  the  reputation  of  the  company  will  be  at  stake  in 
this  case,  if  their  treatment  fails  and  the  worms  destroy  the  timber  in 
the  usual  time,  or  they  can  never  expect  to  ti*eat  any  more  timl)er  for 
such  purposes  after  the  fact  becomes  known.  I  think,  then,  tiiat  they 
will  try  to  make  good  work,  and  I  am  of  the  opinion  that  the  expeii- 
ment  ought  to  be  made. 

It  is  proposed  to  collect  the  materials,  so  far  as  the  available  money 
will  permit,  during  the  coming  fall  and  winter,  and  to  this  end  adver- 
tisement ought  to  be  made  at  once  for  lumber.  1  inclose  with  this  report 
a  copy  of  an  advertisement  for  bids  for  lumber: 
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C  The  cost  of  3,080  feet  construction  1,  at  $20  i)er 

T  to  Y  i      ^^^^''  ^® ^^^'  ^^ 

'  1  The  cost  of  550  feet   construction  5,  at  $35  per 

I     foot,  is 19,250 

Allowing  for  contingent  expenses,  there  will  remain  about  $100,000 
available  for  purchase  of  lumber  for  the  part  between  Y  and  Deadman's 
Island. 

Lumber  cau  be  treated  here  and  freighted  t-o  San  Pedro,  and  piled  on 
Kattlesnake  Island,  for  $40  per  thousand.  Hence,  we  have  left  after 
building  the  line  XY,  money  enough  to  buy  2,500,000  feet  of  lumber. 
This  ought  to  be  bought  and  treated,  and  i>iled  on  Eattlesnake  Island. 

The  time  to  begin  the  construction  is  in  the  spring,  say  by  March  1, 
1872.  The  storms  of  winter  might  iuterjpre  greatly,  and  perhaps  do 
serious  damage  to  work  in  course  of  construction.  Several  months 
ahead,  then,  it  is  proposed  .to  advertise  for  the  construction  of  the  line 
XY,  the  contractor  to  take  the  lumber  from  Eattlesnake  Island,  he  to 
furnish  all  the  material  except  the  lumber. 

If  adequate  appropriation  should  be  made  by  Congress  in  time,  say 
not  later  than  February,  1872,  new  contracts  should  be  made  for  the 
construction  of  the  line  Y  to  Deadman's  Island,  so  that  the  whole  work 
should  be  completed  in  the  autumn  of  1872.  If,  however,  the  appropri- 
ation should  be  delayed  until  July  or  August,  it  would  be  too  lat«  to  do 
the  work  during  the  summer  of  1872.  In  other  words,  the  portion  from 
Y  to  Deadman's  Island  ought  not  to  be  commenced  until  there  is  money 
and  time  enough  to  finish  it  in  one  season. 

As  has  been  remarked,  there  is  no  harbor  on  the  coast  between  San 
Francisco  and  San  Diego.  There  are  several  ports  with  landings  more 
or  less  secure,  but  they  are  all  exposed  to  the  southerly  winds.  The 
ail\chorage  of  San  Pedro  is  the  most  important  of  these  roadsteads. 
This  port  is  the  outlet  of  the  country  about  and  to  the  eastward  of  Los 
Angeles.  I  inclose  a  statement  of  the  commerce  of  the  port  during  the 
past  year,  from  which  it  appears  that  147  steamships  and  56  sail- vessels 
brought  and  carried  away  freight  to  the  amount  of  17,550  tons  weight, 
and  nearly  6,000,000  feet  of  lumber,  besides  a  large  quantity  of  articles 
not  included. 

Now  all  this  freight  is  delivered  to,  or  received  from,  the  vessels  by 
means  of  lighters,  the  vessels  anchored  outside  near  Deadman's  Island. 

These  lighters  are  towed  to  Wilmington  from  the  ship,  or  to  the  ship 
from  Wilmington,  and  each  package  undergoes  an  extra  handling.  The 
business  of  towing  employs  two  steamers,  about  a  dozen  lighters,  with 
a  considerable  force  of  men.  All  the  expenses  thus  incurred  are  a  tax 
upon  the  trade  of  the  port.  Now,  if  this  harbor  can  be  made  to  admit 
the  smaller  class  of  sea-going  vessels,  the  freights  will  be  discharged 
on  the  wharf,  from  which  it  will  be  taken  by  the  railroad  to  the  interior. 

It  is  quite  to  be  expected  that  under  such  favorable  conditions  the 
trade  of  the  port  will  be  greatly  increased. 

Indeed,  this  saving  of  lighterage  may  make  all  the  diflference  between 
prosperity  and  poverty  for  the  agricultural  district  which  here  finds  its 
outlet.  It  constitutes  in  itself  a  fair  profit  upon  some  kinds  of  agricul- 
tural production. 

The  chief  exports  from  Wilmington  consist  of  oranges,  lemons,  wines, 
wool,  com,  brandy,  beans,  and  dried  fruit.  A  considerable  quantity  of 
lead  and  silver  bullion  from  the  interior  is  exi>orted. 

At  Wilmington  is  the  terminus  of  the  San  Pedro  and  Los  Angeles 
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Eailroad,  which  connects  the  coast  with  Los  Angeles.  The  latter  is  a 
city  of  six  or  eight  thousand  inhabitants,  surrounded  by  a  fruitful  and 
growing  country. 

The  trade  of  the  past  year,  it  should  be  remembered,  is  that  of  a  very 
dry  season..  The  occurrence  of  droughts  every  few  years  is  indeed  the 
greatest  drawback  to  this  section  of  the  country.  San  Pedro  is  a  port 
of  delivery. 

Among  the  drawings  herewith  inclosed  is  a  section  of  the  water-way 
between  Dcadman's  Island  and  the  shore,  from  which  it  appears  that  a 
rocky  reef  makes  out  from  both  sides,  and  which  is  lost  in  the  middle  of 
the  channel.  Supposititious  lines  of  its  outline  where  not  found  are  given 
on  the  section.  It  is  not  as  yet  clearly  defined  in  position  and  extent, 
and  it  will  be  necessary  to  make  some  further  observations  on  this  point. 

It  is  probable  that  these  observations  may  develop  a  necessity  to 
make  the  entrance  to  the  harbor  on  the  other  sldeof  Deadman's  Island; 
but  however  that  may  be,  the  part  of  the  line  w^hich  it  is  proposed  to 
build  with  the  present  appropriation,  viz,  XYon  the  plan,  is  common  to 
either  project. 

The  entrance  to  the  west  of  Deadman's  Island  is  better  than  the  other, 
for  the  reason  that  the  latter  would  open  to  the  eastward,  directly  in 
face  of  the  heavy  swells  which  roll  up  in  the  winter  storms,  which  would 
have  a  tendency  to  fill  up  the  mouth  of  the  harbor.  This  particular 
point  will  be  the  subject  of  a  future  report. 

The  observations  and  survey  upon  which  this  report  is  based  were 
made  by  Mr.  White,  civil  engineer.  They  were  intended  to  exhibit  the 
direction  of  the  changes  which  have  taken  place  since  the  survey  of 
1859,  to  determine  the  character  of  the  underlying  strata,  to  ascertain 
the  tidal  conditions  of  the  harbor,  and  to  determine  the  practicability 
of  the  constructions  proposed.  He  discovers  that  on  the  upper  portion 
of  the  line  the  substrata  are  of  sand  to  the  depth  of  at  least  15  fe^t^ 
and  that  piles  may  be  driven  without  unusual  difficulty.  On  the  lower 
part  of  the  line  near  Deadman's  Island  we  find  a  soft  and,  at  times,  hard 
clay  a  few  feet,  generally  less  than  6,  below  the  surface  of  the  bottom. 
The  same  kind  of  formation  extends  at  least  in  part  (for  on  this  point 
our  observations  are  not  extended)  across  what  is  now  the  shallowest 
section,  from  Deadman's  Island  to  the  goose-necked  spit  that  makes  out 
Irom  the  main  shore. 

The  overlying  sand  in  the  channel  will  be  easily  moved  by  the  ebbing 
current.  Whether  the  underlying  clay  will  be  worn  to  the  desirable  depth 
by  the  action  of  the  current  can  only  be  satisfactorily  known  aft^r  trial. 
Our  observations  indicate  with  certainty  a  depth  at  mean  low  water  of 
7  feet  at  the  mouth  of  the  harbor  j  it  is  very  desirable  to  have,  10  feet 
It  is  possible  that  this  can  only  be  attained  by  dredging.  No  estimates 
for  deepening  by  dredging  are  included.  It  will  be  time  enough  to  esti- 
mate for  this  when  the  necessity  for  it  becomes  apparent. 

The  safety  and  preservation  of  this  harbor  lie  in  the  preservation  of 
its  tidal  area,  which  is  mainly  made  up  of  the  extensive  flats  heretofore 
referred  to.  It  is  indispensable  that  they  should  not  be  occupied  so  as 
to  diminish  the  quantity'  of  water  to  ebb  and  flow. 

Drawings  accompanying  this  report  : 

1.  Coast  Survey  map  of  Wilmington  Harbor,  with  certain  changes 
marked  thereon. 

2.  Profile  of  line  proposed  from  Rattlesnake  for  Deadmau's  Island. 

3.  Profile  section  of  reef  between  Deadijian's  Island  and  the  main. 

4.  Sheet  ol  pVan^  ajiOi  %eviXAft\i^  v^^X^^^^^^'^'t  ^i5kfife.\:e.^t  constructions. 
Papers  accompa\i^'\Y\^\)Ei\%x^\>QitV>'. 

A.  Exhibit  oi  tt\^  eommet^^  oi'^'A\fi:\si%\«vi.\^^ 
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B.  Sheet  of  estimates. 

C.  ProiK)8ed  advertisement  for  lumber. 

Iq  view  of  the  possible  contingencies  in  a  constniction  of  this  kind, 
and  of  the  disastrous  results  that  might  ensue  from  even  a  very  small 
deficiency  in  money,  at  the  last  moment,  I  think  good  policy  requires 
appropriation  beyond  the  estimates. 

For  these  reasons  I  venture  to  recommend  an  additional  approi)riar 
tion  of  $200,000. 
Respectfully  submitted. 

G.  H.  MENDELL, 

Major  of  Engineers. 

P.  S. — Advertisement  not  inclosed ;  it  will  be  forwarded  in  a  few  days. 

G.  H.  M. 
Drawings  in  a  roll  mailed  the  IGth  of  June,  1871. 


A. 

LOS  ANQELKS  AND  8AN  PEDRO  RAIIJIOAD  COMPAKV. 

Exports  during  A,  D,  1870. 

1, 631  tons  assorted  morchandise. 
1, 796  pipes  and  pauclieons  wiuo  and  brandy,  ) 
!>50  barrels  wine  and  brandy,  .-282,032  gallons. 

177  half  barrels,  ) 

6, 986  bales  wool,  2,457,427  ponnds. 
34, 971  Slacks  com,  barley,  and  ryo,  3,827,606  ponnds 
4, 356  sacks  corn-meal  and  rye  flour. 
15, 021  boxes  oranges,  lemons,  &c. 

322  bales  sheep-skins. 
3, 133  dry  hides. 
2, 450  salt 
21,704  bars  bullion,  1,989,100  pounds. 
3, 625  su<'ks  beans,  304,250  pounds. 
322  barrels  and  sacks  walnuts. 
24  sacks  hemp  and  flaxseed. 
528  cases  honey. 
38  cases  beeswax. 
86  cases  eggs. 
266  barreU}  broom-com,  106,212  pounds. 
266  sacks  peanuts. 
1, 221  bales  hay.  ^ 

168  bags  ore. 
8  buggies  and  wagons. 
80  bal^  hops. 
197  bales  dry  fish. 

10  cords  wood. 

14  head  of  horses  and  cattle. 
167  sacks  dry  fruit,  85,761  pounds. 
559  sacks  bread. 

7()  Siicks  castor-beans. 

19  sacks  buckwheat. 

32  tons  scrap-iron. 

103  express  freight  measurement,  equal  to  62  tons  weight. 
Total  weight  7,050  tons. 

WILMINGTON  OFFICE,  LOS  ANGELES,  CAI.IFORNI.V,  JANUARY  1,  187U 

Imparts  during  A,  D.  1870. 

17, 171  tons  assorted  merchandise  and  measurement,  equal  to  10^303  tons  welgjit^ 
266  tons  express  freight  aud  measurement,  qc^^3J^\o  V^  V)\i^^vA^^ 

60  E 
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r»9  wajjons  and  buggies. 
2rC»  heart  sheep. 
41  heart  hornes  anrt  cattle^ 
1,  (KK)  empty  pipes  and  puncheons. 
r>93  empty  barrels. 
87  cords  wood. 
1,280  bales  hay,  162  tons. 
5,  -SCO,  0()5  feet  assorted  lumber. 

Total  weight  10,600  t^ns,  anrt  5,860.005  feet  assorted  lumber. 

Total  tons  merchanrtise  receivert  anrt  shippert,  17,550.    Weight  exclnsive  of  Inmber. 
Vessels  arriving,  delivering,  and  receiving  freight  at  this  port  during  the  year,  147 
Bt4^am ships  and  56  sail- vessels. 

I  certify  the  foregoing  to  be  a  correct  statement  of  exports  and  iraportji  dnring  the 
year  1870. 

Report  examined  and  approved.  

E.  C.  HEWITT, 

A^iiperititendcnt. 
GEORGE  R.  TURMAN. 

Frehjht  Clerk 


B. 
First  Constiiuctiox. 

Estimate  far  100  feft,  using  untreated  lumber. 

Feet. 

40  square  piles,  25  feet  bv  12  bv  12 12,000 

80  sheet-piles,  25  feet  bv'l2  by*6 12.000 

80  sheet-piles,  25  feet  bv  12  bv  4 8,000 

110  feet  wales,  12  bv  12  inches 1,320 

110  feet  wales,  8  by  12  inches 880 

220  feet  wales,  8  by  8  inches 1,175 

35,375,  at  $30..  $1,061  25 

Driving  40  piles,  at  $4  50 180  00 

Driving  160  sheet-piles,  at  §2  25 360  00 

100  running  feet  caq>entering,  at  $1  50 150  00 

800  pounds  Ijolts,  at  9  cents 72  00 

1.823  25 

Divide  by  100 $1,823.25 

Add  10  per  cent... 1  80 

Cost  per  foot \ 20  00 

Coi*  of  3,080  feet,  at  $20 8G1. 600  00 

Third  Construction. 

Estimate  for  100  feet j  irith  treated  timber. 

Feet. 

40  piles,  25  feet  by  12  br  14  inches 14,000 

160  piles,  25  feet  by  12  bv  12  inches 48,000 

20  brace,  25  feet  by  12  bv  12  inches 6,000 

440  feet  wales,  12  by  12  inches  , 5,280 

40  braces 3,300 

110  feet  wales,  8  by  12  inches.... 880 

100  feet  wales,  6  by  12  inches 660 

JoLBt*  and c(9v'ering :.  6,520      ) 

84, 640,  at  $40. .  $3, 385  60 
Dpllljig220  pile^*,  at  $3  50 770  00 

100  feet  carpentry,  at  $2  50 250  W 

6,160  pounds  iron  bolts,  at  9  cents 554  40 

350  yards  Btoiie,i^l%\ 1,400  00 
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Divide  bv  100— cost,  per  foot §61^  GO 

Add  10  per  cent 6  :«5 


70  00 


Fourth  Construction. 
Etttimatefor  crib 'M)  feet  by  20  by  12  feet  6  inches. 

Foot 

2  pieces,  30  feet  l)v  12  by  18  inches 1,080 

2  pieces,  20  f«M^t  by  12  bv  18  inches 720 

30  pieces,  :J0  feet  bv  12  bv  12  inches 10,800 

44  pieces,  20  feet  by  12  by  12  inches 10,560 

2:^,160,  at  $40..  $926  40 

Carpentry 225  00 

In)n  bolt-H,  1,120  pounds,  at  7  cents 78  40 

183  yards  stone  filling,  at  $4 732  00 

Labor 50  00 


2,011  80 


Divide  by  30 $67  GO  per  foot. 


Cost  of  30  cribs.  IG  feet  high,  other  dimensions  the  same,  per  foot $S2  00 

Add  10  per  cent,  per  foot 8  00 


00  00 


Fifth  Coxstrxtctiox. 
Estimate  for  100  feet  j  with  treated  timber. 

Foot. 

CO  piles.  30  feet  by  12  by  12  inches 21,  GOO 

220  wales,  12  by  12  inches 2,540 

220  w.ales,  8  by  8  inches 1,  ino 

800plankinff,6byl2inches 4,800 

80  sheet-piles,  30  feet  by  G  by  12  inches 14, 4(X) 

80  sheet-piles,  30  feet  bj' 4  by  12  inches 9,000 

Braces 400 


54, 490, .at  $40. .  $2, 179  GO 

Driving  60  piles,  at  $3  50 210  00 

Driving  IGO  piles,  at  82  25 3G0  00 

2,000  pounds  bolts,  at  9  cents 180  00 

205  pounds  bolts,  at  7  cents 15  05 

OariHjntry,  100  feet,  at  $2  50 250  00 

3, 194  65 


Divide  bv  100— cost  per  foot $31  94 

Add  10  per  cent 3  06 

35  00 


Entimate  for  6f700  feet  of  construction  for  Wilmington  Ihrakirater, 

•3,080  feet  of  construction,  No.  1,  at  $20  per  foot $61,  COO  CO 

550  f»ret  of  construction,  No.  .5,  at  $:t5  per  foot 19,250  IH) 

1,.'»(K)  feet  of  c<mstruction,  No.  3,  at  $70  per  foot 105,0(.K>  00 

1,570  feet  of  construction,  No.  4,  at  $90  per  foot 141,  :>00  00 

337, 150  00 
Add  for  contingencies p. 62,850  00 

400, 000  00 
Amount  of  the  present  appropriation 200,000  00 

Additional  amount  required ^JSJiRs.^jW:^  ^*^ 


*XtoY,3,QdOfeet. 
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Wll. 

Annual  report  for  the  breal-water  at  Wilmington^  California^  for  the  year 

ending  the  *60th  June^  1871. 

San  Francisco,  California,  July  31, 1871. 

Under  the  iustructious  of  the  Eugineer  Department,  dated  the  22d 
March,  1871,  an  examination  and  partial  survey  of  the  harbor  of  Wil- 
mington was  made  in  the  months  of  April  and  May. 

A  report  and  plan  for  the  proposed  improvement  of  the  liarlM)r,  based 
upon  the  results  of  this  examination,  was  submitted  on  the  15t]i^une. 

Under  date  of  the  1st  July  the  project  was  approved  in  part  by  the 
Chief  of  Engineers,  and  orders  given  to  contract  for  the  first  division  of 
the  line,  about  3fi'M)  feet  in  length. 

By  subsequent  telegraphic  authority  from  the  Chief  of  Engineers, 
dated  the  14th  July,  engagement  was  made  in  oi>en  market  lor  the 
timber,  to  be  delivered  at  8an  Petlro  anchorage. 

By  the  same  authority,  bids  have  been  invited  for  the  construction  of 
this  first  division.  These  bids  will  be  oiKjned  on  the  14th  August,  and 
the  work  advertised  is  to  be  completed  by  the  1st  day  of  March,  1872. 

After  this  i)art  of  the  construction  is  inaugurated,  preparations  will 
be  made  to  construct  the  remaining  portion  so  far  as  the  available  funds 
will  permit. 

liespectfully  submitted. 

G.  H.  MENDELL, 
Major  of  Engineert. 

The  Chief  of  Engineers,  U.  S.  A., 

Washington^  2>.  C 


APPENDIX  X  1. 

Office  op  Washington  Aqueduct, 

Waishitigt4}nj  D.  C,  September  30,  1871. 

General  :  I  have  the  honor  to  make  the  following  report  for  the  last 
year  concerning  the  Washington  Aqueduct: 

THE  DAM  AT  GREAT  FALLS. 

The  permanent  dam  extending  across  the  Maryland  channel,  or  from 
a  point  near  the  head  of  the  a<iueduct  to  Conn-s  Island,  remains  in  ex- 
cellent condition,  and  has  required  no  repairs  during  the  year.  There 
was  an  appropriation  of  $i'5,5(K),  available  for  expenditure  during  the 
last  fiscal  year,  for  removing  the  obstructions  in  the  river  above  the 
dam,  which  prevented  the  free  access  of  the  water  to  the  head  of  the 
aqueduct.  These  consist  of  some  low,  grassy  islands  and  rocks,  and 
ledges.  When  1  took  charge  of  the  aqueduct,  in  November  lust,  there 
was  a  party  of  workmen  engaged  at  this  point,  but  the  water  in  the 
river,  soon  after,  had  risen  so  much  that  th^  work  could  no  longer  be 
prosecuted  to  advantage,  and  I  suspended  operations  at  tliis  point  till 
the  low  water  of  the  present  season.  On  the  15th  of  July  the  water 
had  subsided  so  that  work  could  be  resumed,  and  it  will  be  continue 
till  the  appropriation  is  exhausted,  unless  high  water  should  interfere. 
It  is  believed  that  the  work  done  and  to  be  donC;  under  the  uppropria- 
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tion,  will  effectually  remove  the  difficulty  which  existed,  and  that  the 
supply  of  water  to  the  aqueduct  will  be  sufficient  for  many  years,  and 
for  a  large  increase  in  the  population  of  the  District.  Before  the  full 
capacity  of  the  conduit,  nearly  100,000,000  gallons  per  day,  (a  supply 
sufficient  for  a  population  of  more  than  half  a  million,  besides  furnish- 
ing a  great  amount  of  water-power,)  can  be  realized,  an  extension  of 
the  dam  across  the  Virginia  channel,  according  to  the  original  design, 
will  probably  be  necessary. 

CABIN  JOHN  BRIDGE. 

• 

My  estimates  for  the  parapets  of  this  bridge,  Griffith  Park  Bridge, 
and  the  two  others  on  the  line  of  the  conduit,  were  $20,000,  but  Con- 
gress reduced  the  amount  in  the  api)ropriation  to  $10,000.  The  coping 
for  this  bridge  has  not  been  laid,  and  it  is  necessary  before  any  kind  of 
a  parapet  or  railing  is  placed.  The  appropriation  is  for  "  completing 
caping  and  iron  railing,^  but  it  is  not  sufficient  for  even  an  iron  railing 
of  the  strength  required  for  the  narrow  and  elevated  roadway  over  the 
bridge.  I  recommend  that  the  coping  be  i)urchased  and  laid  with  the 
existing  ap]>ropriation,  and  that  the  balance  be  retained  in  the  hope 
that  Congress  will  grant  an  additional  amount.  An  iron  railing  is  not 
suitable  tor  this  bridge,  which  is  much  used  by  the  heavy  teams  from 
Montgomery  County,  and  is  so  narrow  that  there  is  barely  room  for  two 
to  pass  each  other. 

I  have  designed  an  open-work  brick  parapet,  to  be  covered  with  stucco, 
which  will  not  cost  more  than  a  heavy  iron  railing,  and  will  be  in  keep- 
ing with  the  character  of  this  elevated  structure.  The  roadway  is  but 
14  feet  wide,  and  is  90  feet  above  the  creek,  and  the  parapet  should  not 
only  be  strong  enough  to  prevent  accidents  in  cases  of  horses  becoming 
frightened  on  the  bridge,  but  should  have  the  appearance  of  strength 
which  an  iron  railing,  liable  to  be  struck  by  the  hubs  of  wheels  of  vehi- 
cles, would  not  have.  Probably  the  parapets  should  be  of  stone  to  be 
commensurate  with  this  celebrated  bridge. 

THE  TUNNELS  ON  THE  LINE  OF  TH!^  CONDUIT. 

Tunnel  No.  1  (near  Great  Falls)  is  not  lined  by  an  arch,  and  some 
rocks  fell  some  years  ago  from  the  roof  to  the  tloor,  and  they  interfered 
somewhat  with  the  waterway'.  There  is  an  ai>propriation  of  $1,500 
available  for  their  removal,  but  the  supply  by  the  conduit  to  the  Dis- 
trict could  not  well  be  interrupted  up  to  the  present  time  on  account  of 
the  work  at  the  reservoirs,  and  the  water  has  not  yet  been  drawn  off, 
which  is  necessary  for  the  removal  of  the  rocks.  As  soon  as  the  stor- 
age reservoirs  are  completed,  and  the  supply  from  the  river  can  be 
stopped  for  a  few  days,  these  rocks  will  be  removed.  The  other  tunnels 
are  all  in  good  condition. 

THE  CONDUIT. 

The  conduit  remains  in  excellent  condition.  In  February  last  I  raised 
the  water  in  the  distributing  reservoir  to  the  height  of  145  feet  aimve 
the  datum  level,  or  to  the  flow-line  of  the  reservoir  as  originally  designed 
This  produced  a  pressure  on  the  soffit  of  the  conduit  arch,  (of  three  feet 
of  water  at  the  effluent  end,)  and,  as  was  to  be  expected  from  the  un- 
equal character  of  the  foundations  of  the  conduit,  there  were  some  small 
leaks  dis(rovered  where  it  rests  in  embankment.  These  were  repaired 
with  cement,  and  no  trouble  has  since  been  discovered. 
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There  was  an  appropriation  of  $10,000  for  the  fiscal  year  1870-71 
for  niacadaniizing  the  conduit  road,  to  prevent  the  traffic,  which  is  con- 
siderable, between  Montgomery  County,  Maryland,  and  the  District, 
from  cutting  through  the  earth  and  injuring  the  extrados  of  the  arch. 
Under  this  appropriation  there  were  macadamized  1G,872  running  feet  of 
the  road,  ami  stone  was  hauled  and  distributed  along  the  road  sufficient 
to  macadamize  about  2,800  feet  more.  In  addition  to  the  macadamizing, 
there  was  a  large  amount  of  work  done  in  raising  and  widening  the  em- 
bankment over  the  conduit.  There  was  made,  by  act  of  March  3,  1871, 
a  further  appropriation  of  $10,000  for  continuing  this  work,  which  is 
now  in  progress,  and  it  is  believed  that  it  will  protect  all  of  the  road 
which  requires  any  exi)enditures  upon  it. 

THE  DALECARLIA  TUNNEL. 

The  arching  of  this  tunnel,  which  connects  the  conduit  above  with 
the  (!()nduit  below  the  receiving  reservoir,  and  was  constructed  so  that 
tluj  daily  supply  of  water  could  be  led  from  the  Potomac  directly  into 
the  city  or  into  the  distributing  rcvservoir  whenever  the  water  of  the 
receiving  reservoir  is  turbid,  or  otherwise  unfit  for  use,  (which  it  some- 
times is  after  storms  on  account  of  its  being  surrounded  by  cultivated 
hills,)  was  in  i>rogress  by  my  pred(?cessor  when  I  took  charge  of  the 
aqueduct,  and  soon  alter  that  date  was  finished. 

THE  RECEIVING  RESERVOIR. 

The  balance  of  the  appropriation  available  for  the  protection  of  the 
banks  of  the  reservoir  will  be  expended  as  soon  as  the  other  works  now 
on  hand  will  permit,  in  constructing  the  wing-walls  at  the  outlet  of  the 
conduit  into  the  reservoir,  and  if  any  money  should  remain  when  these 
are  completed,  it  will  be  expended  on  the  water-face  of  the  dam.  This 
reservoir  will  then  be  completed. 

On  the  20th  of  June  last,  the  fetid  taste  and  smell  of  the  water  con- 
BunuHl  in  the  District  attracted  the  attention  of  every  citizen.  It  remained 
for  several  <lays,  and  passed  ofl*  as  mysteriously  and  as  ra]>idly  as  it  came. 
It  is  not  an  unusual  circn instance  in  water- works,  but  the  causes  of  it 
do  not  seem  to  be  very  well  understood.  The  generally  received  opinion 
is,  however,  that  it  arises  from  the  confervic  which,  under  favorable  cir- 
cumstances, are  generated  in  all  reservoirs.  The  large  area  of  shallow 
w^ater  in  the  receiving  rcvservoir  conduces  to  their  growtli,  and  it  and  the 
turbid  condition  of  the  water  after  showers,  arising  from  several  small 
streams  which  llow  into  it,  and  from  the  cultivated  ground  ai*ound  it, 
render  this  reservoir  unreliable  as  a  source  of  supply,  and  as  a  rule  the 
water  from  the  Potomac  should  flow  through  the  Dalecarlia  tunnel, 
and  not  through  this  reservoir.  It  is  frequently  the  case,  however, 
when  the  water  of  the  Potomac  is  turbid,  that  the  reservoir  is  clear,  and 
it  will  always  be  required  for  storage  purposes,  to  be  used  from  in  case 
of  accident  to  the  works  above,  or  of  the  impure  condition  of  watt^r  in 
the  Potomac.  LTnder  an  act  of  CongrevSS  approved  by  the  President  ou 
the  Gth  of  May,  1870,  the  lands  about  the  reservoir,  or  so  much  of 
them  as  were  not  recpiired  for  the  purposes  of  the  a(iueduct,  were  to  he 
set  oft"  for  the  use  of  the  lieform  School.  The  boundaries  of  the  lands 
to  be  set  oft*  have  been  surveyed,  and  as  soon  as  the  plat  can  be  copied 
it  will  be  transmitted  for  the  approval  of  the  War  Department. 

THE  DISTRIBUTING  RESERVOIR. 

Work  on  this  reservoir  was  commenced  on  the  13th  of  April  last.  Cou- 
tracts  were  mavV^  «l\>  te.vv.§»ovi^V>\vi  \)\\ji,vi^  iLv^Y  llx^  ^lo^^e- walls  for  the  protec- 
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tion  of  the  dams,  and  for  tbe  labor  necessary  to  put  the  latter  in  condi- 
tion to  receive  the  walls.  The  reservoir  has  been  used  for  some  years 
without  any  i>rotection  to  the  dams,  and  they  had  become  much  washed 
by  the  waves,  so  much  so  that  the  eastern  dam  had  been  nearly  one- 
half  washed  away.  There  have  been  about  U,79G  cubic  yards  of  slope- 
wall  and  its  broken-stone  foundation  laid  by  the  contractors,  and  there 
are  about  5,888  yards  yet  to  be  laid  by  them.  The  houses  for  the  water- 
gates  are  under  construction,  and  the  entire  reservoir  will  be  finished  by 
the  time  the  contractors  have  completed  their  contract  for  tinishing  the 
slope-wall.  The  public  land  at  this  reservoir  will  be  fenced,  trees  will 
be  planted  outside  the  dams,  the  tops  and  slopes  of  the  dams  will  be 
sown  in  gra^s,  and  it  is  believed  that  this  will  soon  be  one  of  the  most 
attractive  spots  in  the  District. 

THE  HIGH-SERVICE  RESERVOIR  IN  GEORGETOWN. 

The  appropri<ation  for  this  reservoir  was,  for  the  fiscal  year  1S70-'71, 
$4,000,  and  for  the  fiscal  year  1871-'72,  $  A,000. 

Plans  were  prepared  for  an  ornamental  iron  cornice  at  the  top  of  the 
unfinished  domical  arch  over  the  reservoir,  and  for  an  iron  fence  around 
the  lot,  when  I  received  a  petition  from  citizens  in  the  neighborhood 
that  the  dome  be  taken  down  and  an  iron  fence  be  built  upon  tlie  reser- 
voir wall.  The  top  of  the  reservoir,  as  designed,  would  require  the  dome 
to  be  completed  to  the  top,  following  the  rule  in  Europe  of  covering 
reservoirs  in  cities  to  protect  them  from  the  sun,  and  especially  from  the 
dust  from  the  streets.  My  design  is  a  compromise  between  the  wishes 
of  the  citizens  in  the  neighborhood  and  the  original,  and  I  am  convinced 
that,  when  it  is  finished,  the  reservoir  will  be  an  ornament  to  that  part 
of  Georgetown,  and  the  objections  of  the  protestants  will  be  removed. 
As  soon  as  the  iron-work  is  finished,  the  exterior  of  the  arch  will  be  cov- 
ered with  stucco. 

PURCHASE  OP  LANDS. 

Tlie  following  sums  have  been  paid  during  the  last  year  for  lands  which 
have  been  used  for  some  years  by  the  United  States  for  aqueduct  pur- 
poses, and  in  all  cases' they  include  the  rents  that  had  accrued : 

For  two  lots  of  land  at  the  high-service  reservoir  in  George- 
town   $3, 300  00 

For  5.44  acres  of  land  at  Great  Falls % 1, 320  00 

For  18,581  square  feet  of  land  at  the  tubular  aqueduct 

bridge  across  Rock  Creek 2, 639  08 

For  1.66  acres  of  land  near  the  receiving  reservoir 342  oo 

There  was  also  appropriated,  by  act  of  Congress  approved  15th  July, 
1870,  $1,012  for  the  purchase  of  roadway  between  the  head  of  the  con- 
duit road  and  the  Great  Falls,  but  the  owners,  with  one  exception,  wei-e 
so  unreasonable  in  their  demands  that  the  purchases  were  not  com- 
pleted before  the  1st  day  of  July  la«t,  at  which  date  the  balance  of  the 
api)ropriatiou  lapsed  into  the  Treasury. 

THE    NEW    36-INCH    MAIN  FROM    THE    DISTRIBUTING    RESERVOIR    TO 

CAPITOL  HILL. 

The  laws  of  Congress  in  relation  to  this  are  as  follows : 

Sec.  6.  And  he  it  further  enacted^  That  whenever  it  shaU  become  necessary  U^  lay 
main  pipes  fur  the  supply  to  the  cities  of  Georgetown  and  Washington,  the  cost  of  the 
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Banic  shall  be  paid  by  the  said  citioa,  and  the  engineer  aforesaid  is  hereby  prohibited 
from  making  any  ccmtraotH  ft»r  the  same,  unless  ai)proved  by  the  corijoratious  afore- 
gaid,  an<l  expressly  stipulated  Avith  the  contractor  or  contractors  that  the  payment  for 
the  same  is  to  he  made  by  the  said  coi-porations. 

Approved  by  the  President  March  3,  1^9. 

8kc.  4.  A  nd  be  it  further  enacted^  That  the  said  engineer  officer  shall  cause  to  l>e  fur- 
nished and  laid,  from  the  distributing  reservoir  of  the  Washington  Aqueduct  to  Capitol 
Hill,  in  the  city  of  Washington,  along  such  route  as  he  shall  determine,  an  inm  main 
of  liO  inches  in  diameter,  connected  with  the  present  mains,  at  such  points  as  he  shall 
direct,  and  that  the  entire  cost  thereof  shall  be  borne  apportionately  by  the  corpora- 
tions of  Washingt<m  and  Georgetown ;  and  in  onler  to  pmviile  for  such  cost,  the  said 
coriHirations  are  liercby  empowered  and  authorized  to  increase  the  present  water-rates 
ancl  wat(T-t;ixes  to  such  an  amount  as  may  by  them  be  deemed  necessary. 

8k(:.  r».  Jttd  be  it  further  enacted,  'I'hat  for  the  purpose  of  enabling  the  coriwrations 
aforesaid  to  carry  out  the  provisions  of  this  act,  it  shall  bo  competent  for  theia  to 
borrow,  in  such  projwrtigus  as  they  may  deem  necessary,  a  sum  of  money  not  exceeding 
two  hundred  and  sixty  thousiind  dollars  for  the  city  of  Washington  and  forty  thousand 
dollars  for  the  city  of  Georgetown,  redeemable  within  a  period  of  ten  years  out  of  auy 
revenue  to  be  denved  from  water-rents. 

Ai)i>roved  by  the  l*resident  July  14,  1870. 

The  atteutioii  of  the  governments  of  Georgetown  ^nd  Washfngton 
was  brought  to  this  matter  by  letter  and  estimate  which  I  submitted  ou 
the  VM\i  of  January,  1871.  But  no  appropriation  was  made  till  the  new 
teiritorial  government  passed  the  act  of  July  20, 1871,  appropriating 
$450,000  for  this  main,  for  a  30-inch  main  on  New  Jersey  aveun^,  and 
for  a  20-inch  main  on  Capitol  llill.  The  sj^ecitications  and  drawings 
having  been  made,  in\itations  for  proposals  for  furnishing  tlie  3Ginch 
main  from  the  reservoir  to  New  Jersey  avenue'  (which  will  require 
about  9,000,000  pounds  of  iron)  were  invited  by  circular  and  advertise- 
ment ou  the  24th  of  July  last.  The  bids  were  opened  on  the  15th  of 
August.  It  being  found  that  the  lowest  bid  (though  made  in  goo<l 
faith  and  though  the  contract  was  claimed  under  it  by  the  lidder)  was 
informal,  I  refeiTed  the  question,  as  to  my  power  to  accept  it,  for  the 
decision  of  the  Attorney  General  of  the  United  States.  That  officer 
having  decided  that  I  couhl  not  accept  the  lowest  bi<l,  and  die  difference 
between  it  and  the  next  bid  being  so  great,  (about  $25,000,)  I  deter- 
mined, after  conference  with  Governor  Cooke,  to  reject  all  the  bids  and 
readvertise,  which  I  did  on  the  25th  ultimo,  and  bids  were  oi>ened 
anew  on  the  5th  instant.  Considering  the  disapi)ointments  and  delays 
in  the  furnishing  of  pipe  to  thovse  cities  which  had  no  recourse  for  dam- 
ages excei>t  by  means  of  suits  on  the  bonds  of  the  contrtictors,  and  the 
urgent  necessity  of  an  iuimediate  increased  supply,  I  gave  notice  in  my 
readvertisement  that  I  should  provide  in  the  contract,  in  addition  to  the 
bond,  a  penaliii  of  one  dollar  a  day  for  each  and  every  j^ip^  not  delivered 
on  the  Ist  of  Fehrnary  next^  to  be  deducted  from  any  moneys  due  the 
contractors.  On  the  second  opening  of  bids  there  ^vere  four  which, 
considering  the  estimated  quantities,  amounted  to  the  following  sums : 

Jesse  W.  Starr  &  Sons,  Camden,  New  Jersey $284, 926  07 

TVilliam  Smith,  Pittsburgh,  rennsylvania 285, 064  82 

R.  D.  Wood  &  Co.,  Philadelphia,  Pennsylvania 288, 050  10 

The  Gaylord  Iron  Pipe  Company,  Cincinnati,  Ohio 301, 033  10 

The  award  wjis  made,  with  the  approval  of  the  governor,  to  the 
lowest  bidders.  Invitations  for  tenders  for  laying  the  pipe  having  been 
advertised,  the  latter  were  opened  on  the  15th  instant.  There  were 
twelve  bids,  the  lowest  being  those  of  Emmart,  Dunbar  &  Co.,  (for  the 
resi'rvoir,  the  east  and  the  west  Washington  divisions,)  and  O'Hai^, 
Ifimber  &  Co.,  (^Vot  t\i^.  (AooY^etowu  division,)  at  prices  which,  consider- 
ing* the  estuuutevV  v\\3LA\\V\\\vi^^  v\vi\v^\vi\\>  V^  ^v^^v^v^V  v^v^  l^^xVvi.  ^liol«?  line. 
The  awarda  liavm^  Xivt^u  mvv'l'b  Vq  Wwi^  \>o>^\Nfe^  \\\%V  \iVix\^^^^  "C^^k^V^j^^ 
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sillied  the  contracts  and  given  the  required  bonds.  Tliese  contracts 
require  that  they  shall  have  the  entire  line  laid  and  completed  within 
thirty  days  from  the  time  the  pipe  shall  have  been  furnished  by  the 
pipe-founders,  under  Jieavy  penalties.  This  time,  as  before  stated,  is 
the  1st  of  February,  so  tliat  we  may  confidently  expect  to  have,  by  the 
Ist  day  of  March  nextj  the  full  benefit  of  the  eighteen  millions  of  gallons 
a  day  additional  which  the  new  main  will  bring  to  the  city,  although, 
as  the  connections  will  be  made  as  fast  as  the  new  main  is  laid  between 
it  and  the  30-inch  main,  an  increased  supply  may  be  expected  before 
that  date. 

I  have  information  that  the  pipe-founders,  at  this  time  of  year,  have 
engagements  for  pretty  much  their  entire  capacity,  and  the  9,000,000 
pounds  lor* the  36-inch  main  will  be  about  as  much  as  can  be  advantage- 
ously taken  from  the  market  this  season. 

I  propose,  therefore,  to  delay  invitations  for  proposals  for  furnishing 
the  Remainder  of  the  pipe  (the  30-in(;h  and  the  20-inch)  till  later  in  the 
season,  so  that  it  can  be  made  during  the  winter,  and  laid  early  in  the 
spring.  It  is  believed  that  it  can  be  obtained  in  this  way  at  consider- 
able less  cost  than  if  it  should  be  attempted  to  lay  it  this  season ;  and 
I  am  further  induced  to  this  decision  by  the  fact  that  the  laying  of  the 
36-inch  pipe  to  New  Jersey  avenue  will  relieve  the  want  of  water  every- 
where in  the  city. 

In  conclusion,  I  believe  that  the  existing  appropriations  will  be  sufli- 
clent  for  the  fin«al  completion  of  the  aqueduct,  except  as  follows  : 

1.  The  original  design  of  General  Meigs,  as  before  stated,  was  to 
continue  the  dam  a€ross  the  Virginia  channel  of  the  Potomac,  and  it 
will  probably  have  to  be  done  before  the  full  capacity  of  the  conduit 
can  be  realized,  but  that  capacity  will  not  be  required  for  many  years 
to  come. 

2.  The  distributing  reservoir  is  so  shallow  that  it  is  probable  it  may 
at  some  future  time  require  to  be  deepened.  Shallow  water  is  favorable 
to  the  growth  of  vegetable  matter  in  reservoirs,  especially  in  the  sum- 
mer months,  and  it  is  usually  avoided  by  making  them  of  depths 
sufficient  to  prevent  it.  The  expense  of  this  deepening  has  in  former 
years  been  estimated  at  $241,405.  I  do  not  recommend  an  appropria- 
tion for  this  purpose  at  this  time,  for  the  reason  that  since  I  have  had 
charge  of  the  work  this  reservoir  has  been  empty  on  account  of  the 
work  in  progress,  viz :  the  houses  for  the  water-gates,  and  the  slope- 
walls  for  the  protection  of  the  dams  against  the  waves,  so  that  I  have 
not  had  an  opportunity  of  observing  the  condition  of  the  water  in  the 
summer  months.  When  this  reservoir  is  otherwise  finished,  as  it  will  be, 
by  means  of  existing  appropriations,  and  the  water  has  been  turned  in,  if 
the  same  eftoct  of  shallow  depth  as  was  observed  in  the  receiving  reser- 
voir last  summer  is  found  in  this  in  the  hot  months,  which  I  do  not 
anticipate,  on  account  of  the  greater  depth  of  the  latter,  it  will  be  time 
enough  to  recommend  an  appropriation  for  deepening  it. 

3.  Gate-keepers  for  regulating  the  flow  in  the  conduit  are  and  will 
always  be  required  at  Great  Falls  and  at  the  reservoirs.  The  cabins 
in  which  they  now  live  are  small  and  uncomfortable,  and  are  not  of  a 
style  commensurate  with  the  other  parts  of  the  grandest  system  of 
w^ater- works  of  which  any  of  our  cities  can  boast.  A  new  house  should 
be  constructed  at  the  distributing  reservoir,  and  the  others  should  be 
repaired. 

4.  On  other  long  lines  of  water-works  like  this  telegraphs  are  main- 
tained, which  connect  the  houses  for  the  water-^v.\te^  ^vtk  l\^fc  ^<SvSifc  ^^ 
the siqjeriDtendeiit.  They  are  ot  s\mYAeOL\^NVi\vfe\,^^%xi^<^'5i^^^ 
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private  corporations  in  all  cities  for  transmitting:  messages  between 
manufacturing  and  other  establishments  and  their  officer.  There  are 
several  in  use  in  Washington.  Their  utility  on  the  aqueduct  is  mani- 
fest, for  in  C4ise  of  sudden  floods  in  the  river,  or  pf  accident  on  the  line 
at  any  time,  word  could  be  transmitted  in  a  moment  to  different  gate- 
keepers, and  to  the  office  of  the  superintendent,  avoiding  the  damage 
-which  may  at  any  time  result  from  delay  in  sending  measengei'S  on 
foot  along  the  long  line  of  these  works.  The  machine  referred  to  is 
comparatively  inexpensive,  and  I  respectfully  recommend  an  appropria- 
tion for  its  purchase,  and  for  the  erection  of  the  poles  and  wires. 

5.  There  should  be  a  further  appropriation  for  the  completion  of  the 
parapets  of  the  bridges  on  the  line  of  the  conduit,  for  reasons  stated 
under  the  head  ''Cabin  John  Bridge.'^ 

My  estimates  of  appropriations  which  should  be  made  for  tlie  next 
fiscal  year  are  thei^efore  ixs  follows : 

1.  For  dwellings  for  the  keepers  of  the  water-gates $5,000 

2.  For  completing  the  parapets  of  Cabin  John  and  the  other 
bridges  on  the  line  of  the  conduit 10,0<K) 

3.  For  a  dial  telegraph  connecting  Great  Falls  with  the  reser- 
voirs and  with  the  office  in  Washington 3,500 

4.  For  maintenance  (including  salaries  of  gate-keepers)  and 
general  repairs 12,000 

Total 30,500 


The  following  is  a  money  statement  for  the  last  fiscal  year. 

Fitmnctal  Statement  for  the  fiscal  year  ending  June  30,  1871. 


Titles  of  appropriatlona. 


Amount  ap-j  £x{H>niled  '   A\*ailab1« 
linipriateu.    ill  lfii70-'71.  July  I,  leTH. 


SnpprintoTnlencp  Jinrt  Cf  uonil  repairs 

Arrc'.'irH  of  suprriiit^ndciK;^  aud  reiiairs 

Couipletiiij;  an'h  at  lii|;h.>Mjrvi<v  re«M^rvuir 

Macadaiiiiziii};  top  of  coiidiiit  road 

Slopp--wall  of  diiitributiug  resorvoir , 

CoiupI('tin;<:  two  iy:ato-hiiii<4('8  at  diHtribiitiii^r  njstTvoir 

Itcpairin^  ^iiibankinpiits  at  dlHtributing  rfscrroir 

PrewTvliiji  uew,  or  Dalecaiiiii  tnuiiol 

K^pairiiig  tiinnol  No.  1.  aud  reraovinp  fallen  stones 

Clranlni!  out  obstruotious  near  dam,  liead  of  a<|neduct 

Ii«>nt  and  jmnrkase  of  land  at  hl:;h-8ervice  resm'voir 

Ki'ut  and  purobaAi>  »f  laml  at  bridge  No.  C 

PniThaao  of  roud-way  from  Great  FalU  to  conduit  road 

Piirt:lias<'  of  road-way  across  land  of  William  Brooke 

Ileuts  aud  purcliasc  of  5.44  acres  of  land 


612, 000  00 

4,000  00 

4.000  00 

10, 000  00 

30.000  00 

20.000  00 

5,000  00 

SO.  000  00 

1.  500  00 

5.500  00 

3. 300  00 

3.640  00 

1,012  00 

550  00 

1.320  00 


$12,000 

3. 993 

130 

10.  (KH) 

4, 51T 

1,-40S 

4.1WJ) 

17, 595 

337 

2.1V20 

3.3«» 

2.<T3l1 

2x*l 


00 
40 
00 
OJ 
G7 
40 
99 
16 
GO 
13 
00 

9!? 

00 


I 


KOO 
3.870  00 


2.1, 432  33 

J^.ail  CO 

1 

2.404  84 

1. 1G2  40 

2.579 


ft 


I 


I      1. 320  00 


2 
791  00 
550  UO 


Herewith  please  find  the  report  of  my  assistant,  Theodore  B.  Samo, 
esq.,  and  copies  of  the  laws  of  Congress  in  relation  to  the  Washing- 
ton Aqueduct  up  to  the  present  time,  which  I  have  to  request  may  be 
printed  with  this  report. 

KespectfuUy  submitted, 

GEORGE  H.  ELLIOT, 
Major  of  Engineers  United  States  Army, 

Brigadier  General  A.  A.  Hr:^n>HREYS, 

Chie/  of  EngineerH,  U.  S.  A,j  Washington^  D.  C. 
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Office  of  Washington  Aqueduct, 

Washington,  J),  C,  September  30,  1871. 

^[ajou  :  I  have  the  honor  to  submit  tho  following  rei)ort  of  oi)€ratioua  upou  the 
Washin^tou  Aqueduct  during  the  year  endinir  SeptemlMir  30,  1871 : 

At  Great  Falls,  at  tho  date  of  tho  last  annual  report,  a  force  was  engaged  in  removing 
rocks,  trees,  and  hushes  from  the  Maryland  channel  of  tho  Potomac  River,  between 
the  dam  and  the  head  of  Conn's  Island.  This  work  wiis  si)6])ended  in  November  in 
consequence  of  high  water,  and  was  not  resumed  until  last  July.  Since  then  it  has 
slowly  i)rogre88ed,  owing  to  the  dilliculty  of  getting  men  to  work  in  that  locality. 

The  Potomac  dam  ^<'a8  recently  examined,  juid  found  to  be  in  good  condition. 

No  repairs  have  been  made  on  itsinco  its  completion,  in  1807,  and  it  has  sustained  no 
danuige,  cxceitt  a  washing  of  the  cement  from  some  of  the  joints  by  tho  freshets  of  the 
river. 

The  conduit  is  generally  in  goo<l  condition.  Tlie  roadway  over  it  was  partly  mac- 
adamized last  year.  Tho  amount  of  appropriations  for  this-purposo  was  §10,000.  The 
work  was  continued,  until  the  middle  of  last  January,  when  the  appropriation  was 
expended. 

The  length  of  roadway  macadamized  was  16,872  lineal  feet,  and  sufficient  stone  was 
delivered  along  the  road  to  maca<lamizo  2,800  feet  more. 

Congress  during  its  histssession  having  made  another  appropriation  for  this  purpose, 
the  work  was  resumeil  in  July,  and  has  rapidly  j^rogressed.  It  is  estimated  that  the 
present  approi)riation  will  complete  the  macadamizing  from  the  distributing  reservoir 
to  Griffith's  Park  Bridge. 

At  the  receiving  reservoir  the  liningof  Dalocarlia  tunnel  with  bricks  was  completed 
in  December.  The  protection  of  the  slopes  of  the  connecting  conduit  embankments 
with  quarried  stones  was  nearly  completed,  the  total  length  of  slopes  protected  being 
IjViS  ft'et. 

Tho  timbers  and  planks  that  fonned  the  centering  for  the  an-h  of  Dalocarlia  tunnel 
■were  removed  ;  also  the  planks  forming  tho  runway.  These  were  used  in  building  a 
new  walk  in  tho  tunnel  lea<ling  to  waste- weir  No.  2]  tho  old  ono  being  decayed  and 
dangerous. 

After  the  completion  of  Dalocarlia  tunnel,  the  Potomac  water  was  allowed  to  flow 
direct  from  the  riyer  into  the  distributing  reservoir.  On  the  25tli  of  January  the  sur- 
face of  water  in  the  reservoir  was  raised  from  -f-140of  tho  Washington  Aqueduct  levels 
to  -|-145.  With  tho  water  at  this  elevation  in  the  reservoir,  it  is  8  feet  deep  in  the 
conduit  at  Cabin  John  Brid^^e,  and  8^  feet  at  culvert  No.  18.  In  the  conduit  at  the 
inlluent  gate-honse  of  the  distributing  reservdlr,  it  is  full  and  under  a  pressure  due  to 
a  head  of  3.13  feet.  In  conse(iueneo  of  raising  tho  water  to  this  eh;vation  leaks 
occurred  in  the  conduit  over  culverts  Nos.  18,  19,  20,  and  21,  and  at  culverts  25  and  2(5. 
In  February  tho  water  was  drawn  from  the  conduit,  and  the  leaks  were  repaired. 
Since  then  tho  surface  of  water  at  tho  distributing  reservoir  in  tho  conduit  has  been 
kept  at  -f  142. 

During  the  winter  plans  and  specifications,  with  forms  of  contracts,  were  made  under 
your  directions  for  tho  slope-wall  and  gate-houses  of  tho  distributing  reservoir. 

In  March  tlie  reservoir  was  emptied  out  in  order  to  begin  the  construction  of  the 
slope-wall.  Tliis  was  commenced  in  April,  and  has  progressed  during  the  past  season 
ill  a  satisfactory  manner,  the  total  amount  of  work  douo  September  1  being  jjia  fol- 
lows: 

Slope-wall,  2,825  cubic  yards ;  broken-stone  lining,  1,397  cubic  yards. 

The  amount  of  wall  j'et  to  be  built  is  about  as  follows : 

Slope-wall,  5,888  cubic  yards ;  broken-stone  lining,  2,944  cubic  yards. 

Work  has  also  been  commenced  on  the  influent  and  effiueut  gate-houses  and  tho 
stair  well-house  ;  all  of  which  will  be  finished  during  the  present  season. 

The  dams  of  the  reservoir  and  tho  division  embankment  were  much  damaged  by  the 
waves,  owing  to  the  reservoi?  being  used  in  its  unfinished  condition  for  several  years 
for  the  storage  and  settling  of  water.  Tho  eastern  dam  was  washed  away  for  nearly 
one-half  of  it^j  thickness,  and  the  division  embankment  was  fully  two-thirds  destroyed. 
They  have  been  ihoroughly  repaired  with  clay  excavated  from  the  bottom  of  tho  reser- 
voir. 

Cabin  John  Bridge,  Griffith's  Park  Bridge,  and  bridges  Nos.  1  and  2  remain  unfinishe<1. 
An  estimate  of  the  cost  of  completing  them  wius  $20,039.  The  amount  appropriated 
was  only  §10,000.  This  sum  is  not  sufficient  to  finish  Cabin  John  Bridge  in  a  manner 
commensurate  with  its  magnitude  and  grandeur. 

Surveys  and  plans  were  made  of  tho  lands  occupied  for  aquotluct  use,  and  to  which 
the  United  States  had  no  title. 

The  pipe-lino  of  the  Washington  Aqueduct  is  generally  in  good  condition.  During 
tho  past  year  very  few  leaks  liavo  occurred.  In  Wasliiiigt<m  the  12-inch  main  was 
lowered  in  Fifteenth  street  in  front  of  tho  Treasury  Department.  This  was  necessary 
in  consequence  of  the  grade  of  the  street  being  altered  by  tlie  corporation  authorities. 
Tho  main  was  lowered  for  a  distance  of  (300  feet  to  an  average  depth  of  4  feet.    This 
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was  sncccBsfully  ooconipliBhed  -without  slnitting  off  tho  water,  and  the  expense 
incurred  was  paid  l)y  the  corporation.  The  12-inch  main  was  also  lowered  over  Tiber 
Creek,  in  Pennaylvania  Avenue. 

CoUe«j:e  Pond  Bridj^e  is  in  good  condition.  The  wood- work  of  Ruck  Creek  Bridge 
has  been  entirely  rt-newed.  The  floor  wns  worn  out,  and  on  removing  it  the  floor- 
beams  were  liuind  to  be  decayed.  New  ones  were  put  in  place,  and  a  flooring  of  whit^- 
oak  laid  thereon. 

The  Worthington  water-pressure  engine,  in  the  west  abutment  of  R«>ck  Creek 
Bridge,  has  l»??en  stopped  several  times  lor  repairs.  It  is  now  in  good  condition.  This 
engine,  for  a  number  of  years,  has  snpplied  Georgetown  Heights  with  l*otomac  watf-r. 
The  quantity  supplied  being  inadequa*te,  permission  was  given  to  the  Georgetown 
authorities  to  place  a  steam-pump  and  boiler  in  connection  with  the  30-incb  main  and 
the  high-8ervic<i  forcing-main.  Since  this  was  done  the  supply  to  the  high-service  had 
been  abundant. 

Plans  and  specifications  were  made  and  a  contract  entered  into  for  completing  the 
high-service  reservoir.  The  work  has  been  begun,  and  it  will  be  finished  during  the 
jiresent  year.  The  jjlan  adopted  for  its  completion  wiU  very  much  improve  its  pre^^nt 
unsightly  appearance. 

Congress,  in-  1H70,  having  ordered  that  a  new  main  of  36  inches  in  diameter  should 
be  laid  from  the  distributing  reservoir  to  Capitol  Hill,  and  connected  with  the  United 
States  mains,  the  expense  thereof  to  be  borne  by  the  cities  of  Washington  and  George- 
town, the  attention  of  the  authorities  of  each  city  was  called  by  you  to  the  require- 
ments of  the  law,  and  an  estimate  of  the  probable  cost  of  the  main  was  submitted. 
No  yiositive  action  on  the  subject  was  taken  by  either  city. 

Under  vour  directions,  plans,  estimates,  specifications,  and  forms  of  contract,  both 
for  furnisliin^  and  laying  the  main,  were  prepared.  On  the  20th  of  July  the  legisla- 
ture of  the  District  of  Columbia  passed  a  law  providing  for  the  paj'ing  (»f  the  cost  of 
the  main,  and  authorizing  its  construction.  Advertisement*  were  immediately  issued 
inviting  ])roposal8  for  furnishing  the  pipes  and  appnrtenances.  Advertis«?melits  have 
also  been  issued  inviting  proposals  for  laying  the  pipes,  and  there  is  every  probability 
that  the  work  will  soon  be  under  contract,  and  raphlly  pushed  to  completion. 

Much  labor  was  expended  indetennining  the  thickness  to  be  given  to  the  ironof  tlie 
pipes,  in  preparing  the  estimates,  and  the  plans,  specifications,  and  contracts,  but  not 
more  than  the  importance  of  the  subject  demanded. 
Very  respectfully,  your  obedient  servant, 

THEODORE  B.  SAMO, 
Assistant  Engineer  Washington  Aqiu^duct. 

M<\jor  Georgk  H.  Elliot, 

Corjps  of  Engineers^  U.  S.  A.j  Ckivf  Engineer  Washington  Aqueduct, 


LAWS  OF  CONGRESS  RELATING  TO  THE  WASHINGTON  AQUEDUCT. 

The  first  enactment  by  Contrress  in  relation  to  this  work  is  found  on  page  92,  volume 
10,  Statutes  at  Large,  in  the  gereral  appropriation  bill,  approved  Ai>ril  ;U),  1852,  which 
reads  as  follows : 

"  To  enable  the  President  to  cause  the  necessary  snrveys,  projects,  and  estimates  to 
be  made  lor  determining  the  best  means  for  aftbrding  the  cities  of  Washington  and 
Georgtown  an  unfailing  and  abundant  supply  of  good  and  wholesome  water,  report 
thereof  to  be  made  to  Congress  at  its  next  session,  the  sum  of  five  thousand  dollars,  or 
so  much  thereof  as  may  be  fonnd  necessary." 

The  second  enactment  is  found  on  page  206,  volume  10,  Statutes  at  Large,  in  the 
general  appropriation  bill,  approved  March  3,  18o3,  which  rea<ls  as  follows : 

"  To  be  exi>ended  under  the  direction  of  the  President  of  the  United  States,  for  the 
purposii  of  bringing  water  into  the  city  of  Washington,  u^wn  such  plans  and  from  such 
places  as  he  may  approve,  one  hundred  thousand  dollars :  Proridifdy  That  if  the  plan 
adopted  by  the  President  of  the  United  States  should  Require  water  to  be  drawn  from 
any  source  within  the  limits  of  Maryland,  the  assent  of  the  legislature  of  that  State 
shall  first  be  obtained."  • 

The  third  enactment  is  found  on  page  664,  volume  10,  Statutes  at  Large,  in  the  gen- 
eral appropriation  bill,  approved  March  3,  1655,  which  reads  as  follows: 

"For  continuing  the  work  on  the  Wjishington  Aqueduct,  two  hundred  and  fifty 
thousand  dollars." 

The  fourth  enactment  is  found  on  page  86,  volume  11,  Statutes  at  Large,  in  the  appro- 
priation bill  for  certain  civil  expenses,  approved  August  18,  1856,  which  rea<ls  as 
follows : 

"  For  paying  exia  \i^Vv\3^i\V\\\"t^i<i^^^ife'^^J^^^^v^^  kcyieduct,  and  preserving  the 
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work  alrc'a<ly  done  from  injury,  such  sums  of  money  as  shall  be  necessary,  not  exceed- 
ing two  hundred  and  lifty  thousand  dollars.'^ 

The  fifth  enaetment  is  found  on  page  225,  vohime  11,  Statutes  at  Large,  in  the  appro- 
priation bill  for  certain  civil  expenses,  approved  March  3, 1657,  which  reads  as  follows : 

**  For  continuing  Washington  Aqueduct,  one  million  dollars." 

The  sixth  enactment  is  found  on  page  250,  volume  11,  Statutes  at  Large,  and  reads 
as  follows :  • 

*'  Rcsolvvd  by  the  Senate  and  Hoime  of  Bepreseniatives  of  the  United  States  of  Amcriea  in 
CongrvHii  attnembU'dy  That  the  Secretary  of  the  Treasury  shall  settle  and  adjust  with  all 
the  parties  respectively  interested  tberein,  on  principles  of  justice  and  equity,  all 
damages,  losses,  and  liabilities  incurred  or  sustained  by  said  parties  respectively,  on 
account  of  their  contrsict  for  manufacturing  brick  for  the  Washington  Aqueduct;  and 
he  is  hereby  directed  to  pay  tjie  amount  found  due  by  such  settlement  and  adjustment, 
out  of  the  appro]>riation  made  for  paying  the  liabilities  for  the  said  aqueduct,  by  the 
act  '  making  appropriations  for  certain  civil  expenses  of  the  GoVernnlent  for  the  year 
ending  June  thirtieth,  eighteen  hundred  and  fifty-seven,'  approved  the  eighteenth  of 
AugiiHt,  eighteen  hundred  and  fifty-six  :  Proridedf  That  the  said  parties  first  surrender 
to  the  United  States  all  the  brick  made,  together  with  all  the  machinery  and  appli- 
ances, and  other  personal  property  x)repared  for  executing  the  said  contract,  and  tuat 
tJie  said  contract  be  canceled. 

"Ai»proved  March  3, 1857." 

The  seventh  enactment  is  found  on  pages  263, 264,  and  205, volume  II,  Statutes  at  Large, 
and  reads  as  follows  : 

*•  AX  ACT  tt)  ocquiro  certain  lands  neodod  for  the  TVaDbiuf^u  Aqtiedact,  in  tho  District  of  Columbia. 

"  Wh(^reas  it  is  rei)resented  that  the  works  of  tlio  Washington  Aqueduct,  in  the  Dis- 
trict of  Columbia,  are  delayed  in  consequence  of  the  proprietors*  refusal,  in  some  cases, 
to  sell  lands  required  for  its  construction  at  reasonable  pric<;s,  and  because,  in  other 
cases,  the  title  to  the  said  land  is  im|>erfect,  or  is  vested  in  minors,  or  m^rsons  non 
compos  mentis,  or  in  a  femme  covert,  or  [in  persons]  out  of  the  District  or  Columbia; 
and  whereas  it  is  necessary  for  the  making  of  the  said  aqueduct,  reservoirs,  dams, 
l)onds,  feeders,  and  other  works,  that  a  ))r(»visioii  should  be  made  for  condemning  a 
quantity  of  land  for  the  pni^wse  :  Therefore, 

"  lie  it  enacltd  by  the  Si'natcand  Houne  of  lieprcseiitativett  of  the  United  States  of  America 
in  Congress  assembled,  That  it  shall  and  may  be  lawful  for  the  United  States,  or  its 
approve<l  agont,  to  agree  with  the  owners  of  any  land  in  the  District  of  Columbia, 
through  which  said  aqueduct  is  intended  to  pass,  for  the  purchase  or  use  and  occupa- 
tion thereof;  and  in  case  of  disagreement,  or  in  case  the  owner  thereof  shall  be  a  femme 
covtTt,  under  age,  non  compos,  or  out  of  the  District  of  Columbia,  on  appli<'ation  t-o  a 
judge  of  the  circuit  court  of  said  District,  the  said  judge  shall  issue  his  warrant, 
under  his  hand,  to  tlie  marshal  of  the  Haid  District  to  summon  a  jury  of  eighteen 
inliabitants  of  said  District  not  related  to  the  parties,  nor  in  any  manner  intereste<l,  to 
nift^t  on  the  land  to  be  valued,  at  a  day  to  be  expressed  in  the  warrant;  not  less  than 
t«Mi  nor  more  than  twenty  days  thereafter;  notice  of  tho  time  and  idace  of  said  meeting 
being  first  given  to  the  owners  of  such  land  or  to  their  legal  representatives,  in  ]>er8on 
if  that  be  practicable,  and,  if  not,  by  publication  in  some  Washington  City  newspaper 
daily  for  two  weeks ;  and  the  marshal,  upon  receiving  the  said  warrant,  shall  forthwith 
summon  tho  said  jury,  and,  when  met,  shall  administer  an  oath  or  affirmation  to  every 
juryman  who  shall  appear,  being  not  less  than  twelve  in  number,  that  ho  will  faith- 
fully, justly,  and  inqmrtially  value  tho  land,  and  all  damages  the  owner  thereof  shall 
sustain  by  cutting  the  aqueduct  through  such  land,  or  the  partial,  or  temporary,  or 
permanent  appro))riatioii,  use,  or  occupation  of  such  land,  according  to  tho  best  of  his 
skill  and  judgment ;  and  that  in  such  valuation  he  will  not  spare  any  person  for  favor 
or  aftection,  nor  any  i>ers<m  grieve  for  malice,  hatred,  or  ill-will ;  and  the  inquisition 
thereupon  taken  shall  be  signed  by  the  marshal  and  fimr-fifths  of  the  said  jury,  and 
[be]  returned  by  the  marshal  to  the  circuit  court  for  the  District  of  Columbia;  and, 
unless  good  cause  be  shown  against  the  said  inqnisiti(m,  it  shall  be  affirmed  by  the  court 
at  its  first  term  after sai<l  return  and  [be]  recorded;  but  if,  from  any  cause,  no  in<iui- 
sitiftn  shall  be  returned  to  such  court  within  one  immth  after  the  commencement  of  tho 
next  ensuing  term,  the  said  court  [shall],  at  its  discretion,  as  often  as  may  be  neces- 
sary, direct  another  incpiisition  to  be  taken  in  the  manner  above  prescribed  ;  ami  upon 
every  such  valuation  the  jury  is  hereby  directe<l  to  prescribe  and  ascertain  the  bounds 
of  the  land  by  them  valued,  and  the  (luantity  and  duration  of  th<^  interest  and  estate  in 
the  simie  required  by  the  siiid  United  States  for  the  use  of  the  a<iueduct,  and  their  val- 
uation shall  be  conclusive  on  all  persons,  and  shall  be  paid  for  by  the  said  Unit4?d 
State's,  or  its  authorized  agent,  to  the  owner  of  the  land,  or  his,  or  her,  or  their  legal 
representative;  and,  on  payment  thereof,  the  said  United  States  shall  be  seized  ofsuch 
laud  as  of  an  absolute  estate  iu  perx)etuity,  or  with  such  less  quantity  and  duration  of 
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iuterc«t  or  estate  in  the  same,  or  subject  to  such  partial  or  temporary  a pproj»riution, 
use,  or  occupation  as  sliall  be  recjuired  and  desired  as  aforesaid,  as  it*  convoywl  by  the 
owner  to  the  said  United  States;  and  wlionever,  in  the  construction  of  the  said  aque- 
duct, or  any  of  the  works  thereof,  reservoirs,  dains,  ponds,  feeders,  tunnels,  aqucHluctB, 
culverts,  bridges,  or  works  of  any  other  description  whatsoever  appurtenant  thereto, 
it  shall  be  necessary  to  use  earth,  timber,  stone,  or  gravel,  or  any  other  material  to  be 
found  on  any  of  the  lands  adjacent  or  near  thereto,  and  the  said  Unitexl  States  or  their 
agent  cannot  procure  the  same  ^)r  the  works  aforesaid  by  private  contract  of  the  pn>- 
prietor  or  owner ;  or  in  case  the  owner  should  be  a  femrae  covert  or  uon  compos,  or 
under  age,  or  out  of  the  District,  the  same  proceedings,  in  all  respects,  shall  l>e  had  as 
in  the  case  betbre  mentioned  of  tlie  asw^ssuient  and  condemnation  of  the  lands  required 
for  the  sai<l  atiuedut't  or  the  work  appurtenant  thereto  :  Proridedf  That  the  work  shall 
m>t  be  delayed  {lending  any  such  proceeding  in  court,  but  the  same  shall  be  continued 
without  ol^tructiou  thereby,  after  the  inquisition  shall  be  returned  to  the  court. 

**  Sec.  2.  And  Ih'  it  further  enacted^  That  it  shall  and  may  be  lawful  for  the  United 
States  or  its  agent,  in  cast^  of  any  dispute  or  difliculty  arising  as  to  the  ownership  of 
the  land  condemned  as  above  for  the  use  of  said  aqueduct,  or  in  case  the  owner  should 
be  a  femme  covert,  under  age,  non  compos,  or  out  of  the  said  District  of  C<dumbia,  and 
no  person  duly  authorized  to  receive  the  same,  that  the  United  States  or  ita  agent  l»e 
authorized,  by  petition  to  the  circuit  court  for  the  District  of  Columbia,  and  vk\wu  said 
court/s  order,  to  deposit  the  money  for  which  the  said  land  was  condemned  in  the  place 
directed  by  said  court,  and  the  certificate  of  the  proper  officer  of  said  «leposit  shzUl  be 
c<»nsidered  as  a  full  payment  for  said  land,  and  thereby  vest  in  the  United  StAt««  an 
absolute  estate  in  perpetuity,  or  with  such  less  quantity"  and  duration  of  interest  in 
the  same,  as  subject  to  such  partial,  or  tempf»rary,  or  permanent  use  or  occupation  aa 
shall  be  required  and  described  as  aforesaid,  if  conveyed  by  the  owner  or  owners  of  said 
land. 

'*Sec.  3.  And  he  it  further  enacted^  That  it  shall  be  the  duty  of  said  circuit  court  to 
li<»ar  and  determine  to  whom  the  said  money  does  belong,  and,  upon  being  satisfied 
as  to  whom  the  lan<l  did  belong,  to  jmss  their  decree  directing  the  clerk  of  said  court 
to  ])ay  over  to  the  owner  the  same  money  deposited  as  above,  after  deducting  expenses. 
The  court  is  furtlier  authorized  to  direct  the  mode  for  trying  the  case,  and  the  litigants 
have  the  right  of  appeal,  {irovided  the  appeal  is  taken  within  sixty  days  from  the 
decree  of  the  said  court. 

"Approved  April  8,  1858." 

The  eighth  enactment  is  found  on  page  323,  volume  11,  Statutes  at  I-arge,  in  the 
appropriation  bill  for  sundry  civil  expenses,  approved  June  12,  1858,  and  i*eads  as 
follows : 

"  For  the  completion  of  the  Washington  Aqueduct,  eight  hundred  thousand  dollars, 
and,  in  addition  thereto,  so  much  of  the  appropriation  of  two  hundred  and  fifty  thou- 
sand dollars  'for  paying  existing  liabilities  for  the  Washington  Aquetluct,  and  pre- 
serving the  work  already  done  from  injury,^  contained  in  the  act  entitled  'An  act  making 
aiq>roj)riations  for  certain  civil  expcjnsos  of  the  Government  for  the  year  ending  the 
thirtieth. June,  eighteen  hundred  and  fifty-seven,^  ap])roved  eighteenth  August, eighteen 
hundred  and  ii fly-six,  as  may  not  Ikj  re<]uired  for  said  purjioses." 

The  ninth  enactment  is  found  on  page  435,  volume  11,  Statutes  at  Large,  apjiroved 
March  3, 1H59,  entitled  "An  act  to  i)rovide  for  the  care  and  preservation  of  the  w<»rks 
constructed  by  the  United  States  for  bringing  the  Potomac  water  into  the  cities  of 
Washington  and  Georgetown,  for  the  supply  of  said  water  for  all  governmental  pur- 
poses, and  for  the  uses  and  benefits  of  the  inhabitants  of  said  cities,"  which  re^ids  as 
follows: 

*'J{eit  cnaeted  hytJw  Senate  and  House  of  Teprenentatives  of  the  United  States  of  Amerxea 
in  CongreHv  ansembledj  That  the  dams,  aqueducts,  water-gates,  revSer\oirs,  and  all  fixtures 
and  improvements  connected  therewith,  which  liave  been  or  hereafter  may  be  con- 
structed by  the  United  States  for  the  conveyance  of  water  from  the  Pot  on  liic  River, 
above  the  Great  Falls,  to  the  cities  of  Washington  and  Georgetown,  together  with  the 
lands,  houses,  fencing,  water,  and  other  rights  and  appurtenanees  connected  with  the 
same,  and  belonging  to  the  (Government,  as  also  the  mains,  conduits,  supply-pipes, 
basins,  hydrants,  fountains,  stop-cocks,  sewers,  drains,  receiving-basins,  and  all  oUier 
fixtures  connected  with  the  same,  which  have  been  or  hereafter  may  be  laid  dt»wn  or 
constructi'd  by  the  United  States,  shall  be  placM  by  the  President  of'the  United  States 
under  the  immediate  care,  management,  and  superintendence  of  a  pi*operly  <iualifie<l 
oflicer  of  the  United  States  Con>s  of  Engineers,  to  be  appointed  by  him,  who  shall  act 
under  the  Dei>artment  of  the  Interior,  and  who  shall  make  an  annual  report  to  that 
Departnu'iit  in  the  month  of  November  in  each  year,  to  be  laid  before  CVmgress  at  the 
commencement  of  their  regular  annual  session,  of  the  work,  proceedings,  repairs, 
casualties,  and  expenditures  connected  with  the  said  water- works  for  the  pn>ceding 
year;  audttuc\v  o&c\ii,«kA\)k.to\xv^cv\^«LU<»u.  for  the  duties  and  responsibilities  im2»oded 
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upon  him  by  this  act,  shall  receive  for  his  pay  as  said  engineer  no  more  than  his  regu- 
lar pay  as  an  ollicer  of  the  corps.  He  shall  occupy  the  necessary  apartments  in  one  of 
the  ]>uhli(^  buildings  in  the  city  of  Wjushington  as  may  be  directed  by  the  President, 
and  shall  be  sup])lied  l)y  the  Government  with  the  stationery,  instruments,  books,  and 
furniture  re(|uired  in  the  performance  of  his  public  duties,  and  in  this  oflfico  of  the 
Engineer  of  tiie  Potomac  water-works  shall  be  kept  and  preserved  a  complete  record 
of  all  the  lands  and  other  property,  and  matters  and  things  enumerated  in  this  section, 
and  otherwise  connected  with  or  belonging  to  these  water-works,  or  which  may  here- 
after be  acquired  or  procured  for  the  same.  Tlie  said  engineer  shall  have  full  power 
and  control  over  the  said  water-works,  and  shall  regulate  the  manner  in  which  the 
said  corporations  of  Washington  and  Georgetown  iimy  tap  the  pii)es  for  the  supply 
thereof,  and  shall  stop  the  same  whenever  it  is  found  no  more  than  ade(iuate  io  meet 
the  wants  of  the  General  Goverament.  The  said  engineer's  decision  on  all  questions 
connected  therewith  to  be  subject  only  to  appeal  to  the  Secretary  of  the  Interior. 

"  Skc.  2.  Aitd  be  it  further  enacted,  That  full  power  and  authority  are  hereby  given  to 
the  corporations  of  Washington  and  Georgetown,  in  the  District  of  Columbia,  to  supply 
the  inhabitants  within  their  respective  limits  with  Potomac  water  from  the  aqueduct, 
mains,  or  pipes  now  laid  or  to  be  laid  in  the  streets  or  avenues  by  the  United  States; 
and  to  make  all  laws  and  regulations  for  the  proper  distribution  of  the  same,  subject 
to  the  restrictions  prescribed  by  this  act :  Provided,  That  no  expense  shall  devolve  upon 
the  United  Stat<»s  in  consequence  of  said  distribution. 

"  Sec.  3.  And  be  it  further  enacted,  That  the  said  corporations  shall  have  authority  by 
ordinance,  act,  or  otherwise  to  establish  a  scale  of  annual  rates  for  the  supply  and  use 
of  said  water  apportioned  to  different  classes  of  ^buildings  in  said  city  according  to 
their  size,  dimensi(»ns,  assessed  values,  exposures  to  tires,  uses  for  dwellings,  stores, 
shops,  stables,  manufactories,  or  other  purposes,  number  of  occupants,  or  consumption 
of  water,  measured  by  meter  or  otherwise,  and  to  modify,  alter,  amend,  increasi*,  or 
reduce  such  scale  from  time  to  time,  and  to  extend  it  to  other  descriptions  of  buildings 
and  establishment's;  to  collect  such  rates  or  rents,  when  so  fixed,  in  advance  or  other- 
wise, through  such  agents  or  comnnssioners  as  they  may  authorize,  from  the  owners  or 
occupants  of  all  such  buildings  or  establishments  respectively  who  may  use  the  water 
therein ;  to  stop  the  supply  of  water  to  any  such  dwelling  or  establishment  upon  a 
failure  to  pay  said  rate,  charge,  or  rent ;  and  generally  to  enact  such  laws  as  may  be 
necessary  to  snpjily  the  inhabitants  of  said  city  of  Washington  with  pure  and  whole- 
some water,  and  to  carry  into  full  and  complete  effect  the  powers  herein  granted :  Pro- 
vided,  That  the  rates  levied  by  the  cities  of  Georgetown  and  Washington  shall  never  be 
a  source  of  revenue  other  than  a  means  of  keex>ing  up  to  the  said  cities  a  supply  of 
water. 

**  8kc.  4.  And  be  it  further  enacted,  That  for  the  purpose  of  enabling  the  corporations 
afori'said  to  carry  out  the  provisions  of  this  act  it  shall  be  competent  for  them  to  borrow 
in  snch  proportions  as  they  may  deem  expedient  a  sum  of  money  not  exceeding  one 
liundred  an«l  fifty  thousand  dollars  for  the  city  of  Washington,  and  fifty  thousand 
dollars  for  (Jeorgetown,  redeemable  within  a  period  of  ten  years  out  of  any  revenue  to 
be  derived  from  water  rents. 

"  Skc.  T).  And  be  it  further  enacted.  That  it  shall  not  bo  lawful  for  anyi^erson  or  per- 
sons other  than  said  corporations  or  persons  authorized  by  them  to  tap  or  open  the 
mains  or  jujies  laid  or  to  l>e  laid  by  the  United  States  for  any  puri)oso  whatever,  under 
a  penalty  of  not  less  than  fifty  nor  more  than  five  hundred  dollars  for  each  and  every 
ofiense.  And  if  any  person  or  persons  shall  willfully  and  maliciously  break,  injure, 
deface,  (u*  destroy  any  main  or  pipe,  bend,  branch,  valve,  hydrant,  service-pipe,  or  any 
other  fixture  used  for  the  distribution  of  water  throughout  the  streets  and  avenues,  or 
for  its  introduction  into  the  houses,  tenements,  or  buildings  of  said  cities,  such  person 
or  jK^rsons  shall  be  subject  to  imprisonment  in  the  county  jail  for  a  period  not  exceed- 
ing two  years  for  each  and  every  such  offense. 

"Sec.  6.  And  be  it  further  enacted,  That  whenever  it  shall  become  necessai'y  to  lay 
main  i>ipes  for  the  supply  of  wat^r  to  the  cities  of  Georgetown  and  Washington,  the 
cost  of  the  same  shall  be  paid  by  said  cities ;  and  the  engineer  aforesaid  is  hereby  pro- 
hibited from  making  any  contracts  for  the  same  unless  approved  by  the  cori)oration3 
aforesai<l,  and  exjiressly  stipulated  with  the  contractor  or  contractors  that  the  pny- 
nunit  for  the  same  is  to  bp  made  by  the  said  corporations  :  Provided,  That  no  greater 
number  of  main  pipes  be  laid  by  the  General  Government  than  are  suflicient  to  give  to 
said  Government  the  necessary  supply  of  water. 

*'  Skc.  7.  And  be  it  further  enactedy  That  it  shall  be  unlawful  for  any  p<*rson  or  persons 
to  do  or  commit  any  act  by  reason  of  which  the  supply  of  water  or  any  part  thereof 
shall  become  impure,  filthy,  or  in  any  way  unfit  for  use;  and  that  any  person  ox  per- 
sons committing  any  such  act  or  acts  willfully,  knowingly,  and  malici(msly,  shan  be 
subject  to  a  fine  of  not  exceeding  one  thousand  nor  less  than  five  hundred  didlars,  or 
not  exceeding  three  nor  less  thau  one  year's  confinement  in  the  i)enitentiary  of  the 
District  of  Columbia  for  every  such  ofiense. 
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"  Sec.  8.  And  he  it  farther  enacted^  That  all  acts  or  parts  of  acta  iuconsistcnt  with  this 
act  bt',  aii<l  the  Haiiic  are  hereby,  repealed. 

"  Skc  9.  And  he  it  further  enacted^  That  the  cities  of  Washington  and  Georffetown 
res[H*<.>tively  Khali  have  power  to  establish  a  complete  system  of  sewerage  in  aid  of  the 
ex^ecution  of  the  provisions  of  this  act. 

"Approved  March  3, 1859." 

The  tenth  enactment  is  found  on  page  106,  volume  12,  Statutes  at  Large,  in  the  appro- 
l>riation  bill  for  sundry  civil  expenses,  approved  Juue2o,  I860,  which  reads  as. follows: 

For  the  completion  of  the  Washington  Aqueduct,  four  hundre<l  thousiind  dollars, 
to  be  expended  according  to  the  plans  and  estimates  of  Capt^ain  Meign,  and  under  his 
superintendence:  Provided,  That  the  oftice  of  engineer  of  the  Potomac  water-works 
is  hereby  ulK)lished,  and  the  duties  shall  hereafter  be  discharged  by  the  chief  engineer 
of  the  Washington  Aqueduct." 

Tlie  eleventh  enactment  is  found  on  pages  405,  406,  and  407,  volume  12,  Statutes  at 
Large,  and  re^ids  as  follows : 

'*An  act  to  authorieo  the  Corporation  of  Geor^town.  in  the  District  of  Colnmbia,  to  lay  and  collect 
a  water-tax,  and  for  other  puriM)se8. 

"  Br  it  enacted  hif  the  Senate  and  House  of  Itepreaefitatires  of  the  United  Statin*  of  Amerieit 
in  Congrenn  annemhledj  That  the  mayor,  recorder,  aldermen,  and  common  council  of 
Georgetown,  in  the  District  of  Columbia,  shall  have  full  power  and  authority  to  levy 
and  colle-ct  a  tax,  not  exceeding  sixty  centos  ])er  front  foot  on  all  lots  and  parts  of  lots 
within  sjiitl  coriM)rate  limits,  in  front  of  or  parallel  to  which  water  mains  have  l>een  or 
may  hemafter  be  laid  ;  or,  in  their  discretion,  to  ajipropriat^  from  the  corporate  funds 
generally  so  much  money  as  may  be  necessary  to  supply  the  inhabitants  of  sjiid  town 
with  rottmiiic  water  fnmi  the  ajjueduct  mains  or  pipes  now  laid  or  to  be  lai<l  in  the 
streets  of  said  town  by  the  United  States;  and  to  make  all  Ijiws  and  regulations  for  the 
proper  distribution  of  the  same,  subject  to  the  restrictions  prescribed  by  this  act,  and  the 
act  approved  March  the  tliird,  eighteen  hundred  and  fifty-nine,  and  entitled  '  An  act  to 
^irovide  for  the  care  and  preservation  of  the  works  constnicted  by  the  Kuited  States 
tor  bringing  the  Potomac  water  into  the  cities  of  Washington  and  Georgetown,  for  the 
supply  of  saiil  water  for  all  Government  purposes,  and  for  the  uses  and  benclit  of  the 
inhabitants  of  said  cities.' 

**Skc.  2.  And  be  it  further  enacted^  That  8ai<l  corporation  shall  have  full  ])ower  and 
authority  to  collect  such  taxw»,  when  so  fixed,  in  advance  or  otherwise,  through  such 
agent-s,  collectors,  or  commissioners  as  they  may  designate;  and  appoint ;  and  upon  the 
failure  of  any  owner  of  said  lot  or  lots,  or  part  thereof,  to  pay  said  taxes,  to  sell  the 
8<ame;  or  to  stop  the  supply  of  wati^r  to  the  same,  or  to  distrain  and  sell  the  |>erHt>iial 
effect  of  such  owner,  and  in  the  case  of  any  sale  the  same  proceedings  shall  beoluHTved 
as  are  adopted  in  enforcing  the  collection  of  the  general  tax  of  said  town  ;  and  gener- 
ally to  enact  such  laws  as  may  bo  necessary  to  furnish  the  inhabitants  of  baid  town 
with  pure  and  wholej4ome  wat<;r,  and  to  carry  into  complete  effect  the  powers  hen*in 
graiite<l :  Provided,  That  ^lie  taxes  levied  by  virtue  of  this  act  shall  never  be  a  source 
of  revenue  other  than  as  a  means  of  supplying  said  town  with  water. 

"  Skc.  3.  And  he  it  further  en/icted,  That  in  levying  said  front  foot  tax,  said  corporation 
shall,  in  all  cases  where  a  lot  or  lots,  or  part  thereof,  may  be  situated  at  the  inrers«*c- 
tion  of  two  street's  and  fronting  on  the  same,  so  reduce  and  graduate  the  tax  thereoQ 
as  not  to  exceed  in  all  a  tax  upon  one  hundred  fe«t  front;  and  shall,  in  all  cases  where 
sjiid  property  may  have  a  front  on  any  one  or  more  steets,  of  more  than  one  hundred 
feet,  so  reduce  and  graduate  the  tax  thereon  as  not  to  exceed  a  tax  upon  one  hundred 
feet  frontw 

'*  8kc.  4.  And  he  it  further  enacted.  That  all  ordinances  and  resolutions,  or  parts  thereof, 
relating  to  the  distribution  of  Potomac  waU^r  through  said  town,  and  the  collection  of 
a  water-tax,  and  the  ordinances  and  Resolutions  heretofore  passed  by  said  coqioration 
particularly  mentioned  in  this  section,  be,  and  the  same  are  hereby,  ratifie«l  and  con- 
iirnuMl,  said  ordiuanc<'s  and  resolutions  being  described  and  identifie<\  as  follows,  to  wit: 


dredand  fifty-nine,  entitled  '  An  ordinance  authorizing  the  distribution  of  the  Potomac 


W'ater  through  the  city  of  Georgetown ;'  a  resolution  approved  May  the  fourteenth, 
eighteen  hundred  and  fifty-nine,  entitlwl  *  A  resolution  repealing  a  paVt  of  a  resolution 
for  laying  a  water-main  up  High  street ;'  an  ordinance  approved  July  the  second, 
eighteen  hundre<l  and  fifty-nine,  entitled  *  A  supplement  to  an  ordinance  authoriziug 
the  <listribution  of  the  Potomac  wat^jr  through  the  city  of  Georgetown,  approve<l  May 
the  ninth,  eighteen  hundred  and  fifty-nine;'  a  resolution  a}>proyed  July  the  second, 
eighteen  hundnMl  and  fifty-nine,  entitled  'A  resolution  approving  of  certain  contracts 
for  distributmg  wat^ii  \.\Ltvi\jL^\i  tU^  town  ; '  a  resolution  approved  AngiuA  the  twentieth, 
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eightcon  hniidrcd  and  fifty-nine,  entitled  *  A  resolntion  in  relation  to  the  water  distri- 
bution ;'  a  resolution  approved  September  the  seventeenth,  eighteen  hundred  and  fifty- 
nine,  entitled  '  A  resolution  authorizing  the  water  board  to  purchase  water-pipes;'  a 
resolution  appr«)ved  September  the  seventeenth,  eighteen  hundred  and  fifty-nine,  en- 
titled •  A  resolution  in  relation  to  water  distribution  ;*  a  resolution  approved  September 
the  twenty-fourth,  eighteen  hundred  and  fifty-nine,  entitled  *A  resolntion  supplementary 
to  a  resolution,  entitled  "A  resolution  in  relation  to  the  water  distribution,  approved 
August  the  twentieth,  eighteen  hundred  and  fifty-nino;"  a  resolution  approved  Septem- 
ber the  twenty-fourth,  eighteen  hundred  and  fifty-nine,  entitled  *  A  resolution  in  rela- 
tion to  the  redemption  of  water  stock  ;'  a  resolution  approved  October  twenty-nine, 
eighteen  hundred  and  fity-nino.  entitled  *  A  resolution  in  relation  to  water-mains  ;' a 
resolution  apj)roved  November  tile  fifth,  eighteen  hundred  and  fifty-nine,  entitled  *  A 
resolution  approving  the  contract  for  patent  water-pipes  forRoadstreet ; '  a  resolution 
approved  November  the  nineteenth,  eighteen  hundred  and  fifty-nine,  entitled  *A  resolu- 
tion re.j)ealiug  a  portion  of  the  res(dution*  approved  April  the  twenty-third,  eighteen 
hundred  and  fifty-nine,  in  relation  to  tapping  water-mains.' 

'*  Skc.  5.  And  he  it  farther  enacted.  That  in  case  of  a  failure  to  pay  any  taxes  whatever 
laid  by  said  corporation  by  virtue  of  its  vested  powers,  it  shall  be  lawful  to  sell,  iu  the 
discretion  of  the  collector  or  other  proper  officer,  either  the  real  or  persouiil  estate,  or 
both,  of  the  delinquent  tax-payer ;  and  so  much  of  the  eighth  sectiiui  of  the'  act 
approved  May  the  twenty-sixth,  eighteen  hundred  and  twenty-four,  entitled  *Au  act 
sitpplementary  to  the  act  "  to  incorporate  the  inhabitants  of  the  city  of  Washington,^' 
passed  the  fifteenth  of  May,  one  thousand  eight  hundred  and  twenty,  and  for  other 
pui*jioses,'  as  is  in  the  following  w^ords,  viz  :  ^Provided,  That  no  sale  of  real  estate  shall 
1)0  made  but  w^here  the  owner  or  tenant  of  the  property  has  not  sufficient  personal 
estate  out  of  which  to  enforce  a  collection  of  the  debt  due, '  be,  and  the  same  is  hereby, 
repealed. 

"  Sec.  G.  And  he  it  further  enacted,  That  the  person  or  persons  appointeil  to  collect 
any  taxes  im})osed  by  said  corporation  in  pursuance  of  its  vested  powers  shall  have 
authority  to  collect  the  same  by  distress  and  sale  of  the  gomls  and  chjittels  of  the  per- 
son chargeable  therewith,  but  no  such  sale  snail  be  made  unless  ten  days'  previous 
notice  thereof  be  given  in  some  newspaper  printed  in  the  District  of  Columbia,  afore- 
said ;  and  the  provisions  of  the  acts  of  Maryland  now  in  force  within  said  District 
relating  to  the  right  of  replevying  personal  property  taken  in  execution  for  public 
taxes  shall  apply  to  all  cases  of  personal  property  taken  by  distress  to  satisfy  taxes 
imposed  by  virtue  of  the  corporate  powers  aforesaid. 

*•  Sec.  7.  And  he  it  further  enaetedy  That  said  corporation  shall  have  power  and 
authority  to  repair  any  of  the  footways  of  the  streets  in  said  town,  and  to  impose  and 
collect  such  tax  or  taxes  on  the  lot  or  lots,  or  parts  thereof,  adjoining  the  same,  as 
may  be  necessary  t-o  pay  the  expense  of  such  reimira. 

"  Sec.  8.  And  he' it  furthir  enacted,  That  so  much  of  the  first  section  of  the  act  ap- 
proved May  thirty-one,  eighteen  hundred  and  thirty,  entitled  *  An  act  to  amend  the 
charter  of  Georgetown,'  as  is  iu  the  following  words,  viz  :  ^Provided,  That  nothing  iu 
this  act  shall  change  the  manner  of  giving  notice  of  the  sales  of  property  owned  by 
persons  not  residing  in  the  District  of  Columbia, '  be,  and  the  same  is  hereby,  repealed. 

"Approved  May  21,  1862." 

The  twelfth  enactment  is  found  on  page  6^0,  volume  12,  Statutes  at  Large,  and 
reads  as  follows : 

"  JOINT  RESOLUTION  traurtferring  [thel  flnperviition  of  [the]  Potomao  water-works  to  the  Depart- 
ment cif  the  Interior. 

**  JivHoIved  hi/  tlie  Senate  and  Houae  of  Iteprenentatives  of  the  United  States  of  Anu^ica  in 
ConfirvHH  aHHemblfd,  That  the  supervision  of  the  Potomac  water-works  be,  and  the  same 
is  hereby,  transferred  from  the  War  Department  to  the  Department  of  the  Interior. 
Ami  all  un(»xpended  money  which  has  been  heretofore  appropriated,  and  all  money 
which  may  be  hereafter  a])propriated,  for  the  completion  of  said  water-works,  shall 
be  expeiHle<l  iiiuler  the  direction  and  supervision  of  the  Secretary  of  the  Interior. 

"Approved  June  18,  1862.'* 

The  thirte4?nth  enactment  is  found  on  pages  804  and  805,  volume  12,  Statutes  at 
Large,  and  reads  as  follows  :  * 

"  AX  ACT  am«*ndat<)ry  of  an  act  entitled  '  An  act  to  provide  for  the  care  and  preservation  of  the 
work«  constructed  by  the  Uuiteil  States  for  brin{(ing  the  Potomac  water  into  the  cities  «if  Washing- 
ton and  Cxt'orprtowu,  for  the  supply  of  said  water  for  all  Gover[u  J  mental  purposes,  and  for  the  uses 
and  l>euetit  ot  the  inhabitants  of  the  said  cities. 

*'  lie  it  enacted  hy  the  Senate  and  House  of  Bepresentativcs  of  the  United  States  of  America 
in  Congr&tH  aasemhled,  That,  in  addition  to  the  powers,  conferred  upon  the  cor]>oration 
of  Washington  by  the  second  and  third  sections  of  the  act  of  Congress  approved 
March  three,  eighteen  hundred  and  fifty-nine,  [cntitletll  *  An  act  to  provi<le  tor  the 
care  and  preservation  of  the  works  constructed  by  the  United  States  for  bringing  the 
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Potomnc  water  into  the  cities  of  Wiusbinj»toii  and  Geor^otowii,  for  the  supply  of  said 
Avat^T  for  all  jx'^vennnontal  ])ur]>oseH,  and  for  the  uses  and  benefit  of  the  inhabituntA 
of  t}>e  said  citii's,' fnll  jmwer  and  authority  are  hereby  given  to  the  said  corporation 
to  levy  and  c«dleet  a  water-tax  on  all  real  property  within  the  corporate,  limits  of  the 
city  of  Washinf^ton  which  binds  on  or  touches  on  any  avenue,  street,  or  alley  in  which 
a  iiuiin  water-i)ipe  has  been  laid  or  hereatVr  may  be  laid  by  the  United  States  or  by 
the  corporation  of  Waslungton,  which  water-tax  shall  be  as  nearly  iks  possible  equal 
and  uniform  ;  n»ay  be  levied  on  lots  in  ])roportion  to  their  froutajjce  or  their  area,  as 
the  said  corj)oration  may  determine;  and  may  be  collect^Ml  in  not  l(\ss  than  thn^e  nor 
more  than  live  annual  installments,  of  which  installments  all  after  the  first  shall  bear 
inien^st  at  the  rate  of  six  per  centum  per  annum,  comnieucin*^  from  the  date  of  [at] 
Avhii^h  the  finst  instalhuent  becomes  due,  but  may,  at  I  he  option  of  the  owner  of  the 

{)roperty  taxed,  be  i>aid  and  discharfjed  in  full  at  any  time. after  it  shall  have  bt-en 
evied.  And  the  said  corporation  of  Washin«:jton  is  further  authorized  and  enijiowered, 
on  petition  ot*  the  owners  of  the  majority  of  the  real  estate  on  any  square  or  liiif  of 
squares,  to  lay  down  water-jiipes  and  erect  fire-plu;Lrs  and  public  hydrants  when-ver 
the  same  may  b<»  reqnisite  and  necessary  for  public  convenience,  security  from  fin*,  or 
for  health. 

"  Skc:.  2.  .ind  he  it  further  enarted,  That,  to  ai<l  in  the  erection,  maintenance,  and 
cfliciency  of  lire-plugs  thr<mgh  mt  the  city,  the-  said  corporation  of  \Va-»hington  is 
hereby  authorized  and  empowered  to  levy  and  coHect  a  special  annual  tax  on  all 
buildings  within  five  hundred  feet  of  any  maiu  water-pipe  into  which,  or  the  premises 
conni^'ted  therewith,  the  water  ha^s  not  been  introduceid,  and  the  owners  or  occupant* 
of  which  do  not  pay  an  annual  water-rate  or  rent  in  accordance  with  the  onlinancea 
of  the  corporation,  which  tax  shall  be  levied  with  reference  to  tho  value  of  the  build- 
ing so  taxed,  and  shall  be  n(»t  m<»re  than  five  dollars  nor  less  than  one  dollar  per 
year;  but  wheiu'ver  tlie  water  shall  be  introduce«l,  in  conformitv  with  the  C(U*{ioratiou 
laws,  into  any  building  or  premise's,  the  fire-pbig  tax  thereon  sliall  cea,se  ;  and  when- 
over  the  water  shall  be  discontinued  from  any  building  or  premises  into  which  it  has 
been  introduced,  the  said  building  shall  be  subject  to  the  fire-plug  tax  from  the  date 
of  the  discontinuance  of  the  water. 

"Skc.  3.  And  he  it  further  enacted^  That  the  wat^^r-tax  hereby  authorized  to  be  levied 
and  collect*  (I  shall  constitute  a  fun<l  to  be  used  exclusively  to  defray  the  cost  of  dh- 
tribution  of  the  water,  including  all  necessary  tixtures  and  machines  connecred  with 
said  distribution;  and  tlie  annual  water  rates  or  rents  authorized  t^  be  collected  by 
the  act  of  which  this  act  is  amendatory  shall  constitute  a  fund  exclusively  for  the 
maintenance,  management,  and  repair  of  the  svstem  of  water  distribution. 

"  Approved  March  3,  1863." 

The  fourteenth  enactment  is  found  on  page  384,  volume  13,  Statutes  at  Large,  aud 
remls  as  follows  : 

"  AN  A(^T  to  provide  for  tho  supcrviHion,  repairs,  liabilitiea,  and  coTiipletion  of  the  Washington 

Aqne<luct. 

"  Be  it  enaeted  hij  the  Senate  and  Uouhc  of  Reprenevtatives  of  the  United  States  of  America 
in  Congrens  aKsembted,  That  the  sum  of  one  hundred  and  fifty  thousand  dollars  h»*, 
and  the  same  is  hereby,  appropriated  out  of  any  money  in  the  Trea^'ury  not  otherwise 
uppnipriated,  for  the  i>nrpose  of  constructing  tlio  dam  of  solid  masonry  across  the 
Maryland  braiudi  of  the  Potomac  River,  near  the  Great  Falls,  and  for  constru«'tin«i  the 
conduit  .iron nd  the  receiving  n^varoir,  [reservoir,]  and  for  paying  existing  liabilities 
and  expenses,  engimn'ring,  superintendence,  and  repairs  of  said  iU|ueiluct. 

"Approved  July  4,  1H()4." 

The  fifteenth  enactment  is  foumlon  pages  133  and  134,  volume  13,  Statutes  at  Large, 
and  reads  as  follows 

^  AN  A(Vr  to  nmcnd  an  act  entitled  'An  act  to  authorize  the  corporation  of  Gcorpotown,  in  the  District 
of  CidiuubMi.  to  lay  and  collect  a  water-tax,  and  for  other  purpoaea,'  approved  Ma3'  twenty-one,  ei;:h- 
tecn  hundred  and  Hixtv-two. 


"  Be  it  enacted  htj  the  Senate  and  House  of  Representatives  of  the  United  States  of  Ameriixk 
in  CongreiiH  a«nemhted,  That  in  all  cases  in  which  an  original  town  lot  in  Georgetown,  iu 
the  District  of  Cglnmbia,  entirely  owned  by  the  same  person  or  persons,  or  any  snlwli- 
vision  of  an  orignial  lot  separately  owned,  as  aforesaid,  shall  be  situated  at  the  inter- 
section of  two  streets,  so  as  to  bind  or  front  on  both,  and  in  which  both  fronts  would 
bo  liable  to  the  fnmt-foot  tax  authorized  by  the  act  entitled  *  An  act  to  authorize  the 
corporation  of  Georgetown,  in  the  District  of  Columbia,  to  lay  aud  collect  a  water-tax, 
and  for  other  purposes,'  approved  May  twenty-one,  eighteen  hundred  and  sixty-two, 
the  said  front-foot  tax  shall  not  be  kvied  upon  more  than  seventy-five  feet  of  the  two 
fronts  of  said  lot  or  part  of  lot;  and  all  beyond  said  number  of  feet  shall  be  exempt 
therefrom  :  Prorided,  That,  for  the  purpose  of  avoiding  inequality  and  hardship  in  lay- 
ing said  tux,  it  shall  be  lawful  for  the  said  corporation  of  Georgetown,  in  such  ca.scs,  to 
make  such  i'mtbeT  «5x«m:^\\ciw^  from  said  front-foot  tax,  either  by  general  laws  or  in 
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**Sfc.  2.  And  he  it  further  enacted.  That  it  shall  be  lawful  for  said  coq)oration  of 
Go(>r<>;otowii,  in  their  discretion,  instead  of  the  front-foot  tax  aforesaid,  to  lay  and  col- 
lect :n\nnally  a  ^^encral  special  tax  not  to  exceed  one-tiftli  of  one  per  cent,  per  annuna 
on  all  the  assessable  property  in  said  town,  for  the  pnrpose  of  defrayinjj  the  cost  of 
distribntin<r  water  through  said  town  from  the  mains  or  pipe^i  of  the  Wasliingt<m  Aque- 
dnct,  whlcii  tax  shall  be  exclusively  appropriated  to  said  object,  shall  bo  collected  in 
th(^  same  manner  as  the  general  tax  of  said  town,  and  shall  cease  whenever  the  cost  of 
said  (listril)ntion  shall  have  been  fully  ]»aid :  Provided,  That  all  persons  liable  to  pay 
said  tax  shall  be  credited  on  account  of  the  same  with  all  sums  heretofon'  j>ai<!  by  them 
on  account  of  said  front-loot  tax,  levied  in  ^mrsuance  of  the  act  to  which  this  is  an 
amendment. 

*'  i>EC.  3.  And  be  it  further  efiactodj  That  the  third  section  of  the  act  aforesaid  be,  and 
the  same  is  hereby,  repca^ed. 

"  Approved  June  17,  1864." 

The  sixteenth  enactment  is  found  on  page  316,  volume  14,  Statutes  at  Large,  in  the 
appropriation  bill  for  sundry  civil  expenses,  approved  July  28,  1866,  which  reads  as 
follows: 

• 

'*To  oomplet<^  the  dam  in  the  Potomac  River  at  the  head  of  the  aqueduct,  from  the 
shore  to  Conn's  Island,  with  cut  stone,  fiftj*-ono  thousand  six  hundred  and  eighty -seven 
dollars. 

"  To  complete  the  connecting  conduit  around  and  outride  the  receiving  reserveir, 
seventy  thousand  eight  hundred  and  ninety-seven  dollars. 

"To  finish  gate-house  at  Great  Falls,  four  thousand  dollars. 

**  For  temporary  dam  at  Conn's  Island,  one  thousand  dollars. 

^••For  embankments,  miscellaneous,  and  contingents,  fifteen  thousand  dollars." 

The  seveuteeuth  enactment  is  found  on  page  374,  volume  14,  Statutes  at  Large,  in 
the  deficiency  appropriation  bill : 

'*  For  repairing  the  damage  done  to  the  Washington  Aqueduct  by  freshets  in  the  year 
eighteen  hundred  and  sixtj-six,  twelve  thousand  dollars. 
"  Approved  December  *20,  186G." 

The  eighteenth  enactmei^t  is  found  on  page  464,  volume  14,  Statut^^s  at  Large,  and 
is  contained  in  the  appropriation  bill  for  sundry  civil  expenses,  approved  March  2, 1867, 
which  reads  jis  follows: 

"For  the  payment  of  the  employes  in  the  management,  engineering,  and  repairs  of 
the  Washington  Aqueduct,  twenty  thousand  <lollari;." 

The  nineteenth  enactment  is  found  on  page  466,  volume  14,  Statut-os  at  Large,  in  an 
act  making  appropriation  for  sundry  civil  exi>enses,  approved  March  2, 1867,  and  reads 
as  follows: 

"  Skc.  2.  And  he  it  further  enacted,  That  the  office  of  Commissioner  of  Public  Buildings 
is  hereby  abolished;  and  the  Chief  Engineer  of  the  Army  shall  perform  all  the  duties 
now  required  by  law  of  said  Commissioner,  and  shall  also  have  the  superintendence  of 
the  Washington  Aqueduct  and  all  the  public  works  and  improvements  of  the  Govern- 
ment of  the  United  Slates  in  the  District  of  Columbia,  unless  otherwise  provided  by 
law  ;  and  the  Sergeant-at-Arms  of  the  Senate  and  the  Sergeant-at-Armsof  the  House  of 
K<'pre.sentati  ves  shall  hereafter  appoint  tho  members  of  the  Capitol  police." 

The  twentieth  enactment  is  found  on  page  464,  volume  14,  Stiitutes  at  Large,  and  is 
contained  in  an  act  entitled  ''An  act  to  authorize  the  appointment  of  certain  watcb- 
ujen,  and  for  other  purposes,"  approve<l  March  30,  1867,  and  reads  as  follows: 

"  Skc.  3.  And  he  it  further  enacted^  Tliat  all  moneys  appropriated  for  the  Washington 
Aqueduct,  and  for  the  other  public  works  of  f  he  District  of  Columbia,  shall  be  expended 
under  the  direction  of  the  Secretary  of  War." 

The  twenty -first  enactment  is  found  on  page  118,  volume  15,  Statutes  at  Large,  in 
the  general  appropriation  bill,  approved  February  20,  1868,  which  reads  as  follows: 

"  For  continuing  the  United  States  20-iuch  water-main  from  its  present  terminus 
in  North  B  street,  on  the  east  side  of  Delaware  avenue,  to  the  United  States  12-inch 
main  on  First  street  east,  ten  thousand  dollars." 

The  twenty-second  enactment  is  found  on  page  174,  volume  14,  and  is  contained  in 
an  api>ropriation  act  to  supply  deficiencies  for  the  year  ending  Juno  30,  1868,  and 
reads  as  follows : 

"To  meet  a  deficiency  in  the  cost  of  completing  certain  portions  of  the  Washington 
Aqiieduct.  comprising  the  Potomac  dam,  repairs  of  temporary  dam,  ^gate-house  at 
Great  Falls,  and  the  connecting  c^mduit  at  the  receiving  reservoir,  twenty-seven  thoa- 
sand  dolhirs  :  Provided,  That  the  sum  shall  be' in  full  for  all  claims  against  the  Govern- 
ment for  work  done  or  damages  incurred  on  the  Washington  Aqueduct. 
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"  For  aalary  of  assistant  engineer,  superintendence,  and  repairs  for  the  year  ending 
June  1^0,  lJ:<G9,  twenty-five  thousand  dollars,  to  be  expended  under  the  immediate  direc- 
tion of  the  othcer  detailed  to  act  as  superintendent  of  public  buildings  and  grounds." 

The  twenty-third  enactment  is  contained  in  the  appropriation  bill  for  sundry  civil 
expenses,  approved  March  3,  1869,  on  page  309,  volume  14,  and  reads  a8  follows : 

"  For  repairs  and  superintendence  of  the  Washington  Aqueduct,  twenty-five  thou- 
sand dollars/' 

The  twenty-fourth  enactment  is  found  on  page  276,  volume  16,  Statutes  at  Large, 
and  is  entitled —  , 

"AX  ACT  authorizing  the  eAtablifthment  of  wator-moters  for  the  Potomac  water,  the  lavinf^  of  an 
additional  water-main  from  the  distributing  reflervoir  of  the  Washington  Aqueduct,  ana  for  other 
purp<«e», 

"  Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  ContjresH  aftsembled^  That  in  order  to  prevent  unnecessary  waste  of  Potomac  water, 
and  in  onler  to  more  fully  enforce  the  laws  of  the  coqioration  of  Washington  and 
Georgetown  in  relation  to  the  distribution  of  the  same,  the  engineer  officer  m  charge 
of  the  Washington  Aqueduct  is  hereby  authorized  and  empowered,  after  ^ving  notice, 
to  shut  off  the  water,  when  such  notice  shall  be  disregarded,  from  any  places  where  a 
•waste  of  water  is  occurring. 

**  Skc.  2.  Jnd  he  H  further  enacted^  Tliat  the  use  of  Potomac  wat-er  for  mechanical  and 
manufacturing  purposes,  or  for  private  fountains,  strbet  and  pavement  washers,  shall 
be  allowed  only  when,  in  the  opiuion  of  said  engineer,  it  will  not  be  detrimental  to 
the  general  distribution  of  water  in  the  two  cities. 

"Skc.  3.  Jnd  be  it  further  enacted,  That  the  supply  of  wat«r  to  all  mannfactnring 
establishments,  hotels,  livery  stables,  and  other  places  requiring  a  large  quanMty, 
sliiill  be  determined  by  meters  erected  and  maintained  at  the  expense  of  the  consumer; 
and  the  saitl  corjiorations  of  Washington  and  Georgetown  shall  charge  and  collect  for 
the  quantity  so  determined  a  price  not  exceeding  three  cents  per  hundred  gallons. 

"8kc.  4.  And  he  it  further  enactedf  That  said  engineer  officer  shall  cause  to  be  fur- 
nislu'd  and  laid  from  the  distributing  reservoir  of  the  Washington  Aque<luct  to  Cap- 
itol Hill,  in  the  city  of  Washington,  along  such  route  as  he  snail  determine,  an  iron 
main  of  thirty-six  inches  in  diameter,  conne<;ted  with  the  present  mains  at  such  point* 
as  he  shall  direct,  and  that  the  entire  cost  thereof  shall  be  borne  proportionately  by 
the  eorjmrations  of  Washington  and  Georgetown ;  and  in  order  to  provide  for  such 
cost  the  said  corporations  are  hereby  empowered  and  authorized  to  increase  the  pres- 
ent water-rates  and  water-taxes  to  such  an  amount  as  may  by  them  be  deemed  neces- 
sary. 

"  Skc.  5.  And  he  it  further  enacted^  That  for  the  purpose  of  enabling  the  cor^wnitions 
aforesaid  to  carry  out  the  provisions  of  this  act,  it  shall  be  competent  for  them  t<i  bor- 
row, in  such  proportions  as  they  may  deem  necessary,  a  sum  of  money  not  excee<ling 
two  himdreil  and  sixty  thousand  dollars  for  the  city  of  Washington,  and  forty  thou- 
sand dollars  for  the  city  of  Georgetown,  redeemable  within  a  period  of  ten  ye^irs,  ont 
of  anv  rt* venue  to  be  derived  from  water- rents. 

"  Approved  July  14,  1«70." 

The  twenty-fifth  enactment  is  found  on  pages  301, 302,  volume  16,  in  the  bill  making 
a])propriatio!is  for  sundry  civil  expenses  of  the  Government  for  the  year  ending  Joae 
30,  1871,  approved  July  15,  1870,  which  reads  as  follows: 

"  For  the  completion  of  the  Washington  Aqueduct,  except  coping  and  covering  o^ 
bridges ;  for  .rent  and  purchase  of  five  and  forty-four  one-hnudredths  acres  of  laud, 
one  thousand  three  hundred  and  twenty  dollars. 

"  For  purchase  of  roadway,  from  Great  Falls  to  conduit  road,  two  and  three-tenths 
miles,  eighteen  and  four-tenths  acres,  one  thousand  and  twelve  Hollars. 

"  For  purchase  of  roadway  across  laud  owned  by  Wm.  Brooke,  five  hundred  and  fifty 
dollars. 

"  For  rent  and  purchase  of  land  at  high-service  reservoir,  in  Georgetown,  three  thou- 
sand three  hundred  dollars. 

*^  For  rent  aud  purchase  of  land  at  bridge  number  six,  in  G^rgetown,  two  thousand 
six  hundred  and  forty  dollars. 

"  For  clearing  out  obstructions  near  the  dam,  to  give  free  access  in  low  water  to  the 
head  of  I  he  a<(ueduct,  five  thousand  five  hundred  (tollars. 

'^  For  re]iairs  in  tunnel  number  one,  and  removing  f^^Uen  stones,  one  thoasand  five 
hundred  dollars. 

**  For  preserving  the  new  or  Dalecarlia  tunnel  from  falling  in,  and  protecting  bank  of 
connecting  conduit,  twenty  thousand  dollars. 

'* For  completing  the  distributing  reservoir  according  to  the  original  plan:  First, 
slope-wall  for  protection  of  banks,  thirty  thousand  dollars;  second,  repairing  earthen 
banks,  aud  completing  dividing  baqk,  and  setting  iron  valve  gate  therein,  five  thou- 
sand doUarft*,  t^\id,Qom^V^W\i^>^^X'«^  ^taite-honses  of  this  reservoir,  twenty  thousaud 
dollars. 
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"  For  arrears  of  snperintendenco  and  repairs  to  July  first,  eighteen  hundred  and 
seventy,  four  thonsaiid  dollars. 

"  For  completing?  work  at  arch  over  high-service  reservoir  and  placing  rail  round  th« 
same,  four  tiiousand  dollars. 

*'  For  superintendence  and  general  repairs,  twelve  thousand  dollars. 

".For  niaciidamizing  the  top  of  the  conduit  now  used  as  the  main  road  to  Washing- 
ton* ten  thoiinand  dollars;  in  all,  one  hundred  and  twenty  thousand  nine  hundred  and 
thirty- two  dollars  :  Provided^  That  the  money  hereby  api)ropriate«l  for  the  Washington 
Aqueduct  shall  be  applied  to  the  objects  named  herein,  and  to  no  others :  Provided  fuv" 
thcTy  That  all  water-rents  derived  from  t;he  Washington  Aqueduct  shall  be  applied  to 
the  improvement  and  repair  of  the  same,  and  for  no  other  purpose,  until  otherwise  pro- 
vided by  law." 

The  twenty-sixth  enactment  is  found  on  page  505,  volume  16,  Statutes  at  Large,  in 
the  general  appropriation  bill,  apprm-ed  March  3,  1871,  which  reads  as  follows : 

"  For  finishing  coping  and  iron  railing  on  bridges  numbers  one,  two,  three,  and  four, 
ten  thousand  dollars. 

"  For  widening  embankments  over  conduit,  and  macadamizing  roads,  ten  thousand 
dollars. 

"  For  completing  gate-houses  at  distributing  reservoir,  twenty  thousand  four  hun- 
dred and  ninety-six  dollars. 

"  For  completing  high-service  reservoir,  four  thousand  dollars. 

"  For  ventilators  over  couduit,  two  thousand  eight  hundred  dollars. 

"  For  fencing  reservoirs,  three  thousand  six  hundred  dollars. 

"  For  building  ofiice  at  Rock  Creek  Bridge,  three  thousand  three  hundred  dollars. 

"  For  engineering,  superint'Cndence,  and  repairs  for  the  fiscal  year  ending  June  thirty, 
eighteen  hundred  and  seventy-two,  twenty  thousand  dollars. 

**  For  completing  earth-work  and  making  the  slope-wall  of  division  dam,  twenty 
thousand  dollars. 

"  For  completing  slope-wall  of  distributing  reservoir,  twenty  thousand  dollars." 


AN  ACT  OF  THE  LEGISLATURE  OF  THE  DISTRICT  OF  COLUMBIA. 

AN  ACT  to  provide  for  nddiiional  supply  of  Potomac  watiT  by  means  of  the  "Wasbinpton  Aqueduct 
to  the  cities  of  Washington  and  Georgetown,  and  authorizing  a  loan  for  said  purpose. 

Be  it  enacted  hij  the  Legislative  Assembhf  of  the  Dintrici  of  Coliimhiay  That  the  governor 
be,  an<l  hereby  is,  authorized  and  iustniet4id,  immediately  after  the  passage  of  th's  act, 
to  adopt  measures  for  speedily  complying  with  the  injunctions  of  the  fourth  and  fifth 
sections  of  the  act  of  Congress  of  July  fourteen,  eighteen  hundred  and  seventy,  direct- 
ing the  engineer  of  the  Washington  Aqueduct  to  aficird  to  the  cities  of  Wiwhin^ton 
and  Georgetown  an  additional  supply  of  Potomac  water,  by  the  laying  of  a  new  mm 
main  of  thirty-six  inches  in  diamet4.»r,  at  the  expense  of  the  cities  aforeaaid,  from  the 
distributing  reservoir  above  Georgetown  to  Capitol  Hill,  the  said  new  main  to  be 
judiiionsly  connected  with  the  water-mains  already  laid  at  such  points  as  are  herein- 
after designated. 

Skc.  2.  And  be  it  further  enacted.  That  in  order  to  provide  measures  to  defray  the 
expense  of  complying  with  the  aforesaid  act  of  Congress,  the  governor  be,  and  is 
herel)y,  authorized  and  empowered,  in  behalf  of  the  government  of  the  District  of 
Columbia,  to  issue,  or  cause  to  be  issued,  registered  or  coupon  bonds,  designated  on 
their  faces  as  "  wat«r  stock,"  to  an  amount  not  excee<ling  four  hundred  and  fifty 
thousand  dollars,  iu  denominations  of  one  hundred,  five  hundred,  and  que  thousand 
dollars,  payable  in  thirtj*^  years  from  the  dat«  of  their  issue ;  the  said  bonds  to  bear 
interest  not  exceeding  seven  per  centum,  payable  on  the  first  days  of  January  and 
July  in  each  and  every  year,  in  current  money  of  the  Unite<l  States;  for  the  punctual 
payment  of  which  interest,  and  for  the  redemption  of  the  said  bonds  in  the  manner 
provided  for  in  the  sixth  pection  of  this  act,  the  faith  of  the  government  of  the  District 
of  Columbia  is  hereby  solemnly  pledged. 

Skc.  3.  And  he  it  further  enacted,  That  the  bonds  issued  in  pursuance  of  the  foregoing 
section  shall  be  signed  by  the  governor  and  countersigned  by  the  secretary  of  the 
District  of  Columbia,  and  attested  by  it«  S4>al;  that  all  sales  thereof  shall  be  made  by 
the  covernor,  who  shall  deposit  the  money  received  therefor  to  the  credit  of  the  water 
funcT,  whieh  money  shall  be  held  and  appiie<l  exclusively  to  the  objects  of  this  act,  and 
to  no  other  purposes  what<)ver. 

Skc.  4.  And  he  it  further  enacted,  That  the  said  bonds  shall  not  be  sold  or  exchanged 
for  less  than  their  par  value,  iu  current  funds  of  the  United  [States,]  unless  such  sale  or 
exchanges  shall  have  been  previously  authorized  by  an  act  of  the  legislative  assembly 
of  the  District  of  Columbia,  and  when  the  said  bonds  shall  have  been  signed  and 
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Tcpared  for  issue  tlioy  rIiuII  be  ]»lacLMl  in  the  custodj^  of  the  register  of  the  city  of 
►Vasliiijj^toTi,  or  with  the  coinptroller  or  auditor  of  the  said  city,  or  witli  Bueh  othi;r 
officer  as  may  hereafter  Vu*  scilected  or  appointed  as  cliief  of  tlie  linaucial  aftHirs  of  the 
government  ;  and  the  Maid  otticer  tr>  whom  the  eare  of  said  bouds  may  b«.»  intrusted 
shall  not  jwrmit  any  one  or  more  of  them  to  go  out  of  his  poHses^ioUf  unless  for  the 
purpose  and  in  aeeordanee  with  the  provisions  of  this  act :  Provided,  That  no  grea!<'r 
quantity  of  said  bonds  shall  be  sign«Ml  or  prepared  for  issue  than  is  required  to  sui^«ly 
the  demands  therefor:  And  ]yrovid('d  further,  That  the  oflBcer  in  whose  eiistmly  siiid 
bonds  are  jdaced,  shall  give  such  sceurity  for  their  safe-keeping  as  may  be  requin;d  by 
the  governor. 

Skc.  f).  And  he  it  further  enacted  J  T\vdt  the  register  or  other  officer  to  wliQse  cust^niy 
the  sai«l  bmuls  may  be  committt'd,  shall  keep  an  accurate  account  of  the  nund>er, 
denomination,  amount,  and  date  of  all  bonds  issued  or  prej)ared  for  issue,  and  make 
full  re])orts  of  the  same  from  time  to  time  to  the  lejjislative  assembly,  hliowingtbe 
anxnint  of  sjiles  and  the  ]»roceeds  thereof,  as  well'as  tlie  amount  of  interest  that  shall 
have  accrue<l  or  been  paid  on  account  thereof. 

8i:c.  0.  And  1)f  it  further  euactfjd.  That  there  be,  and  is  hereby,  set  a])art,  pled<:etl, 
and  ap])ropriated  out  of  the  water  fund,  such  sum  as  nuiy  be  necessary  to  j»ay  the 
interest  on  said  bonds  for  the  ensuing  year,  and  for  each  succeeding  year  thereafter, 
until  all  the  bonds  shall  have  been  redeemed,  and  that  an  amount  of  not  le^s  than 
fifteen  thousand  dollars  shall  be  set  apart  annually  for  the  payment  of  said  bonds,  by 
tlnir  ;^radual  redemption,  which  money  shall  be  applied  ejich  and  every  year  to  thf-ir 
pun'ha.H(^  in  opi'U  market,  or  by  means  of  public  a<lverti8emeut,  as  the  governor  may 
derm  most  advantageous  for  the  public  interest. 

Sko.  7.  And  he  it  further  enacted,  That  the  legislative  assembly  shall,  if  necessary, 
increase  the  water  rents  so  as  to  prom]>tly  pay  out  of  the  water  fund  the  interest  on 
8«m1  honds  as  tin-  same  shall  bec4>me  due,  and  for  the  gradual  redemption  of  the  bumls. 

»Skc.  H.  And  be  it  further  enacted.  That  any  officer  of  this  government,  or  any  tiiluciary 
a«;<'nt  or  em|»loye  thereof,  who  shall  ajipropriate  or  apply,  or  in  any  manner  couseut 
to  aid,  or  ajssist  in  appropriating  or  applying,  by  the  drawing,  signing,  or  ]>aynieut  of 
any  cheek,  warrant,  or  otherwise,  any  j)ortionsof  any  money  provitled  for  the  rcdcnt|)- 
tion  of  the  bfnuls  aforesaid,  or  for  the  payment  of  the  interest  thereon,  or  who  shall 
din'(t  or  use  any  money  belonging  to  the  water  fund,  for  any  other  purposes  than 
thos(^  lor  wnirh  the  fund  shall  have  been  created,  shall  be  deemed  guilty  <»f  a  mis- 
demeanor, and  on  conviction  thereof,  b«'fore  a  court  of  competent  jurisdiction,  shall 
be  Huhjret  to  a  ])cnalty  of  not  less  than  five  hundred  nor  n)ore  than  one  thousand 
dollars,  and  imx)risonment  for  a  term  of  not  less  than  three  nor  more  than  twelve 
months. 

ISkc.  i).  And  Jw  it  furthe^r  enacted.  That,  the  United  States  engineer  in  charge  of  the 
Washington  Aipieduet  be,  and  is  hereby,  authorized  and  empowered,  in  conjunctiou 
with  the  governor  of  thc^  District  of  Columbia,  to  enter  into  contract  for  the  layincj  of 
the  l^<)  in«h  east-iron  main  mentioned  in  the  first  section  of  this  act,  and  to  adopt 
the  following  route  for.  the  same,  namely:  Frrun  the  distributing  reservoir  to  Bridge 
street,  in  ( Jet frij*' town,  and  along  the  said  street  to  the  aqueduct  bridge  over  Kock 
Creek,  eoniiectiiig  at  said  bridge  with  one;  of  the  48-ineh  pipes  in  which  the 
water  is  eondnr't»Ml  over  Uoek  Creek,  and  continuing  eastwardly  from  the  ea.Nt  sid»^  of 
said  creek,  along  Pennsylvania  aveiuie  to  its  junction  with  L  street  north,  and  thence 
along  L  street  to  its  junction  with  New  Jer:iiey  avenue;  from  that  point  it  shall  be 
extended  by  a  IJ(>-in<;h  branch  and  30-inch  main,  running  along  New  Jersey  avenue 
to  its  junction  with  Massachusetts  avenut*,  and  there  connected  with  tbo  3<)-iuch 
supply- main  already  laid. 

Skc.  10.  And  he  it  further  nmcted.  That  at  such  intersections  of  streets  or  avenues, 
and  along  the  lines  of  the  new  main  hereby  authorized,  ari  the  engineer  may  deem 
necessary,  tl.ere  shall  be  branches  with  outlets  of  such  diamet^jr^is  may  be  prescrihe<l 
by  him,  and  the  immber  of  3G-inch  stop-valves  shall  not  be  less  than  six  between 
the  connection  of  the  new  main  with  the  distributing  reservoir  and  36-incli  branch 
at  New  Jersey  avenue. 

Sf.c.  11.  And  he  it  further  enacted,  That  in  order  to  afford  a  full  supply  of  water  to 
thoHe  sections  of  the  city  of  Washingt<m  known  as  Capitol  Hill  and  the  Navy-Yanl,  the 
2(»-inch  cast-iron  nmin  now  terminating  at  the  intersecticm  of  First  street  east  and 
B  street  north,  shall  be  continued  along  B  street  north  to  Eleventh  street  east,  with 
such  branches  and  connections  and  stoj>-valves  at  all  intersections  of  streets  and  ave- 
nues as  may  he  deemed  best  by  the  en<;ineer  in  charge  of  the  Wa«hingt<m  Acpieduct. 

8i:c.  12.  And  be  it  further  enacted,  That  the  engineer  aforesiiid  lie,  and  be  is  hereby, 
authorized  nml  requested  to  invite  ju-oposa Is  by  circulars  and  newspaper  ]uiblicatious. 


work  necessary  to  com\Ai&Xfet\\t  U^\u\r  of  the  said  mains,  and  that  the  con  tracts  forsupply 
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in;^  the  sjiid  pipp  and  the  laying;  theroof  sliall,  in  all  cases,  be.  given  to  the  lowt^t 
lespousible  bidders,  upon  the  execution  antl  delivery  by  them  of  j;ood  and  sufficient 
bonds  with  surety,  to  an  amount  of  at  least  twenty  i)er  centum  of  tlie  contract,  for  the 
])runipt  ftntl  faithful  performance'  of  all  of  its  obligations;  and  no  money  shall  be  paid 
on  account  of  any  contract  for  mat^'rials  or  work  herein  authorized,  except  upon  tho 
approval  and  onh-^r  of  the  engineer  of  the  Washington  Aqueduct. 

8kc.  l:^  And  he  U  further  enacted,  Tliat  in  order  to  defray  the  expense  of  laying  the 
sai<l  nuiins,  with  the  necessary  branches  and  stop  valves,  a»  provided  by  this  act,  the 
sum  of  four  huudred  and  lifty  thousand  dcdlars,  or  so  much  thereof  as  may  be  necevssary, 
be,  antl  the  same  is  hereby,  appropriated,  i)ayalde  out  of  the  water  fund,  to  be  raised 
by  t lie  bonds  and  water  rents  aforesaid:  Prorided,  That  for  the  performance  of  the 
duties  imposed  by  this  act,  or  any  duty  connected  therewith,  no  compensation  shall  be 
pai<l  or  allowed  to  any  officer  of  the  government  in  excess  of  that  which  he  may  receive 
at  the  time  of  the  passage  of  this  act. 

Skc.  14.  And  bv  itfurtlier  cuacled,  That  the  present  inadequatt*  supply  of  water  renders 
the  passage  of  this  act  a  case  of  emert'eucy,  and  therefore  this  act  shall  go  intoetfcct 
from  and  after  the  date  of  its  approval. 

Approved  July  20,  ld71. 


X  2. 

Office  of  Public  Buildings,  Grounds,  and  Works, 

October  11>,  1871. 

Sir  :  I  have  the  lioyor  to  inform  you  that  in  accordance  with  Sj)ecial 
Older  No.  11)0  from  the  War  Department,  Adjutant  (ieneral's  Office, 
Washington,  dated  May  18,  1871,  on  June  1,  1871, 1  relieved  from  duty 
Major  N.  Michler,  in  charge  of  public  buildings,  grounds,  and  works. 
Miyor  Michler  turned  over  to  me  the  balance  of  the  money  remaining  in 
his  hands  unexpended,  amounting  in  the  aggregate  to  $14,()0(>  40,  and 
there  was  also  remaining  in  the  Treasury  a  balance  of  ai)propriations  of 
$(>,272,  which  was  drawn  out  upon  my  own  requisition. 

The  public  ])roperty  was  received  and  receipted  for  by  me  on  June  8, 
1871.  Being  the  last  month  of  the  fiscal  year,  and  the  funds  at  my  dis- 
posal being  generally  small  balances  ot  ditt'erent  appropriations,  nothing 
was  done  more  than  the  proper  care  and  protection  of  the  different 
reservations,  for  which  purpose  a  portion  of  the  funds  turned  over  to 
me  was  exi)ended.  The  balance  in  such  cases,  as  the  nature  of  tho 
appropriation  would  adniit,  was  expended  in  the  purchase  of  material. 
The  amount  remaining  of  theapiuopriation  for  the  opeiungand  improve- 
ment of  Executive  avenue  was  expended  upon  that  work,  and  in  the 
punthase  of  stone  for  the  sidewalks,  &c.  • 

On  taking  possession  of  the  office  I  ai)pointed  Mr.  George  D.  Benja- 
min as  my  assistant,  from  whom  1  have  received  very  efficient  service. 

The  grounds  south  of  the  Executive  Mansion  were  partially  graded 
and  hlleil  preparatory  to  sowing  with  grass-seed.  Lamp-i)osts  were 
purchascil  an<l  placed  around  Scott  Square,  Che  circle  at  the  intersec- 
tion of  Vermont  and  Massachusetts  avenues,  along  Missouri  avenue 
between  Eighth  an<l  Ninth  streets,  an<l  around  Executive  avenue  as  far 
as  the  work  has  l)een  conqdeted.  The  small  triangular  reservation, 
corner  of  Pennsylvania  avenue. and  Seventh  street,  was  laid  out  in 
walks  and  opened  for  the  benefit  of  ladies  and  children  who  might  wait 
at  tliat  i)oint  for  the  street-cars. 

An  unex[)ended  balance  of  $120  51  remained  on  the  30th  of  June,  1871, 
which  amount  is  to  be  recovered  back  int^  the  Treasury. 

Upon  assuming  charge  of  the  public  buildings  and  grounds,  no  state- 


Siiiui'  tlio  transmission  by  Sfjijor  Mirlilt-r  i 
cluiniK,  iiilditional  cliiiiiiK,  iiriitmiitiiiK  to  thu  .siii 
by  liiiii,  liavv  buvii  tiled  in  tiie  ottic-f  liy  tb«-  civil 
.  an  tniiimnt  of  oiitstinniinj;  intlebtt-iliirsK,  exgi 
amuiints  iipiiiiigmatcd  by  Confirost*,  of  8-'»l,r*-4 
t'lill.v  rci-diiinicijil  an  niiprnpriiitioii  to  iin-ct  thi 
tnii'tut  tijis  amount  is  fur  work  and  iiiiitfiiul 
avt^niu'  iliii'iii|{  tlitf  ycni-  b'Uii). 
.  At  tilt'  timt?  tliu  ni)|»»'l>i"iJitioiis  for  tbu  picsoi 
tlie  iiii|irnvfun;nt  of  IViinsvIvjiniii  avi-niio  anil  1 
of  tlif  Tiviisiuy,  limi  just  Im-imi  comiiletcd.  Tit 
to  \w  Imvw  by  tin*  (iyvi'inint-nt  for  the  [tavinjr 
IHOiifity  was  piuvidt'cl  for  in  the  oi>i>ropriatio 
yt'fii',  anil  bas  l>een  seltK-d. 

Till'  ini)H>i'tant  iniprnvoiiietit  known  aft  tlio  K 
tlie  sontli  and  west  sides  of  the  Kxi'cutive  Man 
tliroii;;]!  tlie  Prejddi'iit's  j;rouniI»  to  l'eun«ylv 
adopti'd  lor  this  inipriivoincnt  |(ropos<ts  to  eoui 
west  sido  ill  aconi'siiondiiifer  manner  witli  the  < 
rinlly  euliam-e  llie  iK'aiity  of  the  ^roiiiids,  an  wv 
fal  drive.    The  amount  asked  for  is  Wlieved  to 


tlio  il 


en  lie. 


'llie  jii-uniids  sontli  of  the  Exeeiijive  avemie,  a 
Lot,"  and  Ihe  ;n'»>ii)ds  snrroiinditi^  the  iiiiliiii^ 
inent,  sljouhl  be  {^iraded  tuid  conneeled  by  a  Urit 

The  ;rt'oands  west  ot*  tlic  Itotaiiieal  '  Garde 
frmnnds  should  also  lie  iiiipnived.  These  i-est 
the  iSinith^oniiin  nnd  Apieidtnral  ^■'oiiiidm,  \vc 
hue  of  iinimived  res<'r  vat  ions  from  the  Eseeutii 
tol  of  over  a  mile  ill  leiif^lli,  tlin>nt;h  which  bt-aii 
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to  continue  its  embellishments.    The  portion  of  the  city  in  the  vicinit}' 
of  this  park  is  bein^  rapidly  improved. 

The  experience  of  the  Agricultural  Department,  as  well  as  the  loss  of 
the  grass  in  several  of  the  parks  during  the  last  summer,  have  demon- 
strated that  it  is  necessary  to  have  a  free  and  unlimited  supply  of  water, 
in  order  to  keep  the  grass  alive  and  retain  a  fresh  appearance.  No  pro- 
vision has  been  made  for  water  in  many  of  the  squares  and  parks.  It 
has  already  been  introduced  in  Lafayette  Square,  and  it  is  proposed  to 
introduce  it  in  Franklin  Square  and  the  other  grounds,  where  it  can  be 
used  to  advantage.  In  the  larger  parks  it  is  intended  to  introduce  gas, 
as  well  as  water,  and  part  of  the  appropriation  asked  for  is  to  be  used 
for  that  purpose. 

An  {ipproi)riation  is  also  asked  for  the  introduction  of  an  additional 
number  of  German  sparrows  in  the  parks,  and  the  erection  of  suitable 
boxes  and  nests  for  their  care  and  protection.  Their  introduction  in 
other  cities  has  proved  of  great  value  in  destroying  many  of  the  worms 
and  insects  peculiarly  destructive  to  the  trees  and  shrubs. 

The  organic  act  creating  the  territorial  government  of  the  District 
placed  the  streets,  avenues,  and  alleys  of  the  city  under  the  charge  of 
the  Board  of  Public  Works ;  no  appropriation  is,  therefore,  asked  for 
their  care  or  improvement.  The  custody  of  the  various  bridges  hereto- 
fore in  charge  of  the  Superintendent  of  Public  Buildings  and  Grounds 
is  also  assigned  to  the  Board  of  Public  Works,  with  the  exception  of 
Long  Bridge,  which  has  been  transferred  to  the  Baltimore  and  Potomac 
Bailroad  Company,  and  is  now  being  rebuilt^ 

Benning's  Bridge  is  in  good  condition  aiul  repair.  The  Navy-yard 
Bridge  has  been  kept  in  as  good  repair  as  possible,  considering  the 
nature  of  the  material  of  which  it  is  constructed,  much  of  the  timber 
being  old  and  partially  decayed. 

The  sum  of  $2,000  was  placed  in  my*hands  by  the  territorial  govern- 
ment of  the  District,  to  be  expended  upon  the  Chain  Bridge.  Two 
spans  of  the  bridge,  on  the  Virginia  side,  were  left  standing  at  the  time 
of  the  destruction  of  the  bridge  by  the  freshet.  Ttiese  spans  were  thrown 
from  their  proper  place  on  the  piers  and  the  arches  bent  considerably 
from  their  vertical  position.  With  the  assistance  of  hydraulic  screws 
and  other  instruments,  furnished  by  the  Navy  Department,  these  two 
spans  were  raised  again  and  rendered  safe  for  crossing.  The  inclined 
approach  to  the  bridge  may  be  swept  away  at  any  time  by  high  water. 
Should  this  occur,  there  is  sufficient  amount  of  funds  unexpended, 
together  with  the  old  timber  remaining,  to  reconstruct  the  approach. 

The  imiuovenient  of  various  avenues  provided  for  in  the  ajjpropria- 
tious  for  the  present  fiscal  year  has  been  delayed,  in  many  instances,  in 
order  that  the  permanent  grade  of  those  avenues  may  be  established  by 
the  Board  of  Public  Works.  Maine  avenue,  along  the  line  of  the  Gov- 
ernment reservation,  ha^  been  improved  by  curbing,  construction  of 
gutter,  and  new  brick  sidewalk.  I  would  respectfully  call  attention  to 
the  estimates  for  reservations  on  the  various  avenues.  The  citiisens  of 
the  Territory,  through  the  Board  of  Public  Works,  are  nuiking  such 
valuable  improvements  in  every  direction,  and  taking  such  liberal  and 
energetic  action  in  l^eautifying  the  city,  that  their  efforts  should  be 
seconded  as  much  aa  possible  by  inclosing  such  small  triangular  and 
circular  reservajtions  as  come  within  the  line  of  the  city  improvements, 
thus  making  green  and  beautiful  what  are  now,  in  most  cases,  open 
places  of  sand  and  mud. 

The. sum  of  $2,000  asked  for  starting  a  nursery  is  intended  to  be  used 
for  that  purpose  on  some  one  of  the  Government  reservations  in  the  citY- 
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This  is  something  that  is  needed,  and  the  want  of  which  has  been  felt 
heretofore,  as  but  very  few  varieties,  and  of  the  commonest  kind,  can  l>e 
purchased  in  this  vicinity,  and,  for  the  better  varieties,  it  has  been  neces- 
sary to  send  to  some  other  jioint.  The  trees  so  pun^hase*!,  in  a  git^at 
many  instances,  have  died,  owing  t-o  size  of  trees,  change  of  cHinate, 
soil,  &c.,  &c.  If  they  could  have  been  brought  here  when  young  and 
transplanted,  no  doubt  the  greater  part  would  have  lived.  A  lew  thou- 
sand dollars  api)ropriated  annually  for  the  purchase  of  young  trees  and 
shrubs  would,  after  a  few  years,  give  the  Government  a  large  and  useful 
nursery  of  its  own.  A  great  many  trees  and  shrubs  could  be  raised  from 
the  seed,  which  would  be  a  great  saving  to  the  Government  in  time  and 
money,  as  most  of  the  newer  varieties  have  to  be  imported  at  great 
exi)ense. 

An  appropriation  is  respectfally  recommended  for  the  purpose  of  pro- 
curing oil  i>aintings  of  nine  ex-Presidents,  to  complete  the  collection  now 
in  the  Executive  Mansion. 

Attention  is  also  called  to  the  memorial  from  citizens  lierewith 
attached,  asking  the  purchase  of  two  triangular  pieces  of  ground  oa 
New  Jersey  avenue  and  I  street,  and  for  the  improvement  of  the  same. 
The  amount  estimated  to  be  necessary  for  the  purpose  is  $20,0lK),  and 
1  earnestly  recommend  that  that  sum  be  ai)propriated. 

Accompanying  this  report  is  a  detailed  estimate  for  funds  re([uired 
for  the  next  tiscal  year. 

Very  truly,  yours,  • 

O.  E.  BABCOCK, 
Major  of  Engineers^  U.  S.  A.,  in  Charge, 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  if.  S.  A.,  Washivgton,  D,  C, 


General  O.  E.  Babcock, 

iSnpetnntctident  rHhUc  Buildings,  tfr. 

8m:  Sonio  yrars  ago  (dnrinjr  tho  latter  part  of  Mr.  Johnson's  arlministration)  a 
memorial  headed  by  General  Grant,  then  residing  in  1  street,  and  nnnierou>ly  ^ign«*<l 
by  projxrty  owners  in  that  vicinity,  was  addressed  to  Congress  throngh  lion.  H.  B. 
French,  then  (N)nnnissioner  (jf  Pnblie  Ihiildings  and  Gronnds,  representing  tin-  c*anu'st 
desire  of  the  i)etitioners  to  have  the  United  States  Goveniifient  repossess  itst-lf  of  the 
two  tnangnlar  spaces,  one  formed  by  the  intersection  of  First  street  west,  II  street 
n<uth,  and  New  .Jersey  avenne,  and  the  other  by  the  intersection  of  New  Jei^sey  avenue, 
H  street  north,  and  Second  street  west 

Tlie  reast)ns  set  forth  in  the  memorial  referred  to  were  the  nnisance  likely  to  W 
created  l»y  the  erection  of  shanties  and  cheap  bnildings  thereon  by  the  (nvnoj-s.  to  the 
detriment  of  the  resj>ectable  property  interest  in  the  neighborhood  ;  and  the  great  want 
of  some  breathing  ]daee  or  open  space  in  the  locality  referred  to  for  a  largo  snrroiiud- 
ing  pt>pnlation,  which  is  daily  anguienting  in  dtnisity.  • 

The  reservations  reiV'rred  to  were  formerly  the  property  of  the  l.'nited  Stat<'s,  and 
W(n*e  scdd  by  a  former  Commissioner  of  Pnbl'ic  Buildings,  by  order  of  Congress,  for  the 
pnq)ose  of  raising  funds  to  beautify  and  improve  similar  spaces  along  I'ouusylvania 
avenne.  *  • 

The  memorial  referred  to  is  probably  on  file  in  your  office.  Mr.  Frencb  in  his  last 
report  to  Congress  warmly  recommended  the  repurchase  of  these  rese^-vatious  by  the 
Goveniinent  for  the  pnr]mses  set  forth  in  the  memorial,  and  General  Micbler,  his  suc- 
cessor, twice  recommended  their  repurchase  in  his  report  to  CoiTgress. 

TJie  object  of  this  communication  is  to  call  your  attention  to  the  fjict«,  and  respect- 
fully'to  entreat  you  to  urge  upon  Congress  at  its  next  session  the  importance  of  re- 
purchasing and  improving  the  reservations  referred  to,  whereby  the  secticni  of  the  city 
m  which  they  are  situated  may  be  rendered  more  beautiful  and  attractivf\  the  misera- 
ble unUea\t\\y  nVwvwUtift  lemoved,  which  now  disfigure  one  of  thejn,  and  the  public 
health  inatctiaWy  conaeiNVi*!. 
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IncluHcd  liercwitb  pleaso  (hid  sketch  of  the  reservations  above  referred  to,  with  out- 
line of  the  sniToundinj^  streets  and  scjiiares,  according;  to  theccrtiticd  plat  of  the  city, 
and  as  in  duty  hound  the  unch^rsigiied  will  ever  pray. 

William  Sticknky,  rresldviit  Council 


W.  T.  Shkkmax. 

ROBKKT  M.  DOI'GLASS. 
KOHKKT  J.   SSTEVEXS. 

D.  D.  Conk. 

OSCAH   OlI)IJKK(J. 
A.  J.   ScnAKHIKT. 

W.  Flknnkh. 

A.  TALHKItr.  ' 

S.  V.  NOYKM. 
1).  CONNELL. 
N.  liAUKltS. 


T.  TlIOMPHON. 

L.  Cm.  Mauinl 
A.  G.  Mackey. 

A.  LUBY. 

h\  A.  CiiASK. 
Daniel  McLaughlin, 
p.  h.  coonky. 
John  VVlsk. 
Petku  Monagh^n. 
M.  K.  Woodward. 
W.  G.  Phillips. 
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X  3. 

Engineer  Office, 
Headquarters  Military  Division  of  the  Pacific, 

San  FraneiifvOj  California,  September  13,  1871. 

General:  The  following:  re]>()rt  is  respectfully  submitted  in  relation 
to  certain  duties  which  have  en;(a^ed  my  att^'Utiou  durin;?  the  tisc^al 
year  ending  the  30th  of  June,  1870;  they  consisted  in  haviu<j  charge  of 
the  public  buildings  and  grounds  an(l  certain  pul>lic  works  in  the 
District  of  Columbia,  and  in  the  execution  of  many  other  ofHcial  acts. 
The  latter  principally  consisted  in  serving  upon  various  com  missions 
and  committees  authorized  by  different  laws  of  Congress,  and  which 
principally  related  to  important  impmvements  of  the  city  ;  over  these 
the  Ceneral  Government  assumed  no  immediate  control  save  to  authorize 
by  statutes  the  manner  of  executing  them.  In  my  last  annual  report 
reference  was  made  to  most  of  them. 

RIVER   CHANNEL  IMPROVEMENTS. 

This  subject  has  been  frequently  discussed  on  previous  occasions.  An 
act  of  Ccmgress,  (Public  No.  152,)  approved  July  11,  1870,  making  appro- 
priations for  the  re[)airs,  preservation,  and  completion  of  certain  public 
works  on  rivers  and  harbors,  and  for  other  purposes,  for  the  tiscal  yciir 
ending  June  30, 1871,  contained  a  clause  apiuopriating  $50,000  *'  for  the 
improvement  of  the  Potomac  Kiver,  between  the  Long  Bridge,  in 
Washington,  and  the  city  of  Georgetown,  in  the  District  of  Columbia.'' 
The  necessary  examinations  and  surveys  were  commenced,  but  were 
temi)orarily  interrui)ted  by  one  of  the  largest  freshets  on  the  river  known 
for  many  years;  subsequently  they  were  resumed,  and  the  contract 
for  dredging  awarded  to  a  reliable  comj)any  which  had  been  engaged  in 
the  business  for  a  long  time*  By  section  4,  Special  Orders  No.  120, 
Headquarters  Corps  of  Engineers,  Washington,  D.C.,  November  2,  1870, 
Major  William  P.  Craighill,  Corps  of  Engineers,  was  directed  to  relieve 
nn*  of  the  charge  of  the  above  improvement,  wliich  he  did  within  a  few 
weeks  after. 

BRIDGES. 

Potomac  Long  Bridge. — An  act  of  Congress  supplementary  to  an  act 
entitled  "An  act  to  authorize  the  construction,  extension,  and  use  of  a 
lat<Tal  branch  of  the  Baltimore  and  Potomac  Railroad  Company  into 
and  within  the  District  of  Columbia,"  approved  February  5,1807,  makes 
provision  an<l  empowers  said  company  to  take  possession  of  the  Long 
Bridge.  In  accordance  with  the  act  of  Congress  authorizing  the  Siime, 
approved  June  21,  1870,  the  bridge  was  formally'  transferred  hy  me, 
acting  on  the  part  of  the  General  Government,  and  phiced  in  the  iK)sse8- 
sion  of  the  company,  subject  to  the  considerations  contained  in  the  letter 
of  the  Chief  of  Engineers  on  the  8th  of  July,  1870.  Subsequently,  after 
having  been  released  of  the  responsibility  of  its  care  and  protection,  the 
whole  length  of  the  structure,  including  road -way,  crib-work,  piling, 
railing  and  causeway,  was  to  a  great  extent,  more  or  less,  damaged  by 
the  severe  freshet  of  that  year.  So  much  destruction  necessitat^^d  the 
comi)any  to  entirely  rei'onstruct  the  work. 

Bcnning'fi  or  Anaeoatia  Bridge. — This  bridge  having  been  almost  rebuilt 
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Navy-Yard  Bridge. — The  above  retnarka  are  equally  applicable  to  the 
lower  l)n(l<»*e  over  the  Aiiacostia  or  Eastern  Branch.  It  has  been  for 
many  years  a  great  thoroughfare.  In  my  last  report  attention*was 
called  to  the  replax3ement  of  the  present  by  a  more  permanent  structure, 
one  capable  of  sustaining  a  railway  track  and  cars,  at  or  near  the  pres- 
ent site;  explanatory  remarks  and  plans  for  which  were  submitted  in 
compliance  with  a  resolution  of  the  Senate  passed  July  20,  1808. 

Aqueduct  Bridge. — This  bridge  remains  in  charge  of  the  Alexandria 
Canal  Company,  silbject  to  inspection  by  a  competent  officer.  It 
remained  in  good  condition,  although  greatly  used,  during  the  last  tiscal 
year. 

Little  Falls  or  Chain  Bridge. — This  brillge,  after  having  been  greatly 
repaired  and  imi)roved  with  the  limited  appropriation  at  my  <lisposal, 
was  again  seriously  damaged  by  the  disastrous  freshet  during  the  sum- 
mer of  1870.  Several  spans  were  washed  away,  and  the  structure  ren- 
dered impassable.  Estimates  were  submitted  to  entirely  rebuild  the 
superstructure,  the  stone  piers  being  in  excellent  condition  ;  an  appro- 
priation for  that  purpose  successfully  passed  the  House  of  Representa- 
tives during  the  session  of  last  winter,  but  subsequently  failed  in  the 
Senate  in  consecjuence  of  certain  misrepresentations  having  been  made 
as  to  the  importance  of  the  work. 

PUBLIC  SQUARES — RESERVATIONS — NATIONAL  PARK. 

For  suggestions  and  plans  in  regard  to  the  improvement  and  estab- 
lishment of  the  public  squares  and  reservations  within  the  city  limits, 
referen(;e  is  again  asked  to  the  recommendations  made  in  my  last  seve-, 
ral  annual  reports.  The  amounts  hitherto  appropriated  for  their  care 
are  scarcely  sufficient  for  the  accomplishment  of  such  cultivated  labor 
as  is  absolutely  necessary.  No  further  action  toward  the  establishment 
of  a  national  pq,rk  has  been  taken  since  my  communication  accompa- 
nied by  the  preliminar3'  surveys  nud  maps  of  certain  tracts  of  lands  adjoin- 
ing or  near  the  city,  addressed  to  the  chairman  of  the  Committee  on 
Public  Buildings  and  Grounds  of  the  Senate,  relative  to  a  suitable  site 
for  a  ])ublic  park  and  presidential  mansion,  submitted  to  accompany  the 
bill  (S.  549)  for  the  establishment  and  maintenance  of  a  public  park  in 
the  District  of  Columbia,  February  13. 

Commencing  with  Lincoln  Square,  in  the  eastern  portion  of  the  city, 
and  moving  toward  the  western,  the  following  statements  will  exhibit 
the  nature  of  the  works  to  which  particular  attention  has  been  given. 

TAncoln  Square. — This ''memorial  square"  has  been  inclosed  with  a 
paling  fence,  many  choice  trees  and  bushes  have  been  planted  and  grass 
sown  to  form  a  sod.  A  plan  has  been  prepared  for  laying  out  the  grounds 
with  tasteful  beds  and  walks,  the  trees  having  been  arranged  In  refer- 
ence to  it.  The  ground  should  be  under-drained.  Localities  for  minia- 
ture lakes  and  sites  for  statuary  were  selected.  A  watchman  is  already 
needed  to  protect  the  work  already  completed.  No  special  appropria- 
tion having  been  made  to  continue  the  improvements,  but  little  could 
be  done  during  the  year.  It  received,  however,  consi<lerable  care; 
additional  trees  were  put  out,  the  grass  regularly  cut,  and  the  fence 
kept  in  good  repair  and  white- washed.  Very  little  couhl  be  undertaken 
toward  embellishing  that  much  neglected  portion  of  the  city,  as  no  means 
were  available. 

East  and  West  Capitol  Grounds. — But  little  more  was  attempted  with 
these  grounds  than  t^)  keep  them  in  a  cleanly  condition.  S^me  large 
sycamore  trees,  which  had  be<;ome  old  and  decayed,  were  cut  down  and 
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replaced  by  younger  and  more  ornamental  species.  To  the  north  of  the 
Capitol,  the  space  so  long  used  as  a  place  of  deposit  for  and  cutting  of 
inaii)le  has  been  cleared  up  and  graded  ;  and  that  to  the  south  is  being 
filled  u]>  and  the  stables  and  sheds  removed  in  anticipation  of  tlie  fur- 
ther enlargement  and  embellishment  of  the  grounds  encompassing  that 
magnilicent  building. 

Botanic  Garden. — This  garden  and  its  conservatories,  over  which  the 
Joint  Library  Committee  of  the  Senate  and  House  of  Reiireseutatives 
has  special  charge,  has  been  very  much  improved.  A  brick  fence  has 
replaced  the  wooden  one  along  Maryhmd  avenue,  and  a  i)ortion  of  the 
main  walk  has  been  paved  with  flagging  of  Seneca  stone.  The  central 
dome  and  one  wing  of  a  new  conservatory  have  been  erected. 

Propagating  Garden. — A  large  and  well-arranged  conservatory  has  been 
built,  and  connected  with  the  old  one ;  hot-air  pipes  were  run  throughout 
the  same,  and  suitable  shelving  arranged  for  plants.  The  distributing 
office  has  been  much  enlarged  by  the  addition  of  another  story,  plasterec^ 
repainted,  and  placed  in  complete  order.  Large  numbers  of  flower-seeds 
have  been  assorted  into  packages  and  distributed.  The  labeling  of  the 
trees  and  shrubs,  with  their  generic  and  specific  names,  liave  been 
directed,  and  the  naming  of  the  smaller  reservations  and  triangular 
spaces  have  been  recommended.  The  force  of  skilled  laborers,  author- 
ized to  be  employed  as  gardeners,  is  not  adequate  to  keep  in  proper 
order  the  many  acres  of  public  grounds  scattered  throughout  the  city. 

ISmithftonian  Grounds. — An  estimate  was  submitted  for  grading  and 
laying  out  that  portion  of  these  grounds  (Reservation  No.  2)  south  of  the 
institute,  and  for  under-draining  them;  but  no  appropriation  was  made 
for  the  i)urpose.  The  greater  part  of  the  fencing,  inclosing  this  much 
frequented  place,  has  been  repaired ;  a  new  carriage-way  was  opened,  a 
large  entrance  gate  being  place<l  on  the  Twelfth  street  side,  leading  to 
the  grounds  of  the  Agricultural  Department.  This  has  proved  of  great 
convenience  to  the  many  visitors  passing  from  the  on<j  building  to  the 
other.  The  g.ardeners  were  constantly  employed  in  keeping  the  walks 
and  drives  well  raked  and  cleaned,  and  the  many  acres  of  grass  well  cut. 

Agricvltnral  Grotmds. — This  reservation  is  constantly  undel^going  em- 
bellishments. Many  trees  have  been  planted,  and  a  large  conservatory 
erected. 

Monumental  Grounds. — Owing  to  the  want  of  the  necessary  means,  no 
imi)rovenient^s  have  been  carried  out.  The  Washington  monument  still 
remains  in  an  unfinished  state,  work  having  been  suspended  several 
years  ago. 

The  White  Lot. — But  little  has  been  done  during  the  year.  Some  por- 
tions were  being  filled  up  to  the  south  of  the  new  Executive  avenue. 
A  plan  fur  laying  out  the  reservation  has  been  made  and  adopted. 

In  several  previous  reports  it  has  been  earnestly  recommended  that 
the  w  hole  extent  of  grounds  referred  to  in  the  last  few  pages,  generally 
known  as  ^'  the  mall,''  extending  from  the  Capitol  to  the  Executive  Man- 
sion, along  the  south  side  of  the  Washington  Canal,  and  limited  on  the 
west  by  the  Potomac  Kiver,  should  be  converted  into  a  park.  The 
entire  reservation  is  greater  than  any  other  within  the  corporation 
limits ;  is  centrally  located  for  the  establishment  of  a  limited  one,  and 
convenient  to  a  very  large  portion  of  the  city.  The  subject  has  been 
fully  discussed  on  other  occasions.  A  preparatory  bill,  necessary  to 
carr}'  out  this  object,  was  prepared  and  submitted  by  the  chairman  of 
the  Committee  of  Public  Buildings  and  Grounds  of  the  Senate.  It  Ls  to 
be  hoped  that  the  plan  may  be  early  matured,  and  thus  couvert  these 
grounds,  lor  l\ie^  mo^\>  v^Yt  uuembellished  at  present,  into  a  benefit  and 
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pleasure,  not  ouly  to  the  inhabitants  of  the  city,  but  to  all  who  desire  to 
visit  the  capital  of  the  nation. 

Uxecutive  Grounds. — These  grounds  have  undergone  no  material  chahge 
during  the  year.  The  continuance  of  the  Executive  avenue,  west  of  the 
mansion,  and  through  to  Pennsylvania  avenue,  will  necessitjEite  material 
changes.  They  have  been  kept  in  as  good  order  as  possible  ^  the  walks 
raked  and  rolled,  the  grass  regularly  trimmed,  the  fountain  recemented 
on  the  exterior  and  interior  faces,  new  jets  substituted  for  the  old  ones, 
and  the  supply  of  water  increased.  The  stable  was  enlarged  for  the 
accommodation  of  additional  horses,  repaired  and  repainted  throughout, 
and  placed  in  complete  order.  A  number  of  new  heating-pipes  were 
arranged  in  one  of  the  conservatories,  and  the  grapery  completed.  Many 
rare  plants  and  flowers  were  furnished  for  the  conservatories ;  the  latter 
prove  a  source  of  the  utmost  pleasure  and  gratification  to  all  visitors. 

Lafayette  Square, — No  more  beautifully  picturesque  spot  can  be  visited 
in  the  city.  The  trees  and  shrubs  and  bushes  are  of  the  choicest  species, 
and  most  artistically  are  they  arranged  in  inviting  groups.  A  most 
charming  place  for  recreation.  It  has  but  few  defects ;  among  them  the 
absence  of  under-drainage,  which  is  absolutely  necessary,  owing  to  the 
very  level  nature  of  the  ground.  A  sewer-trap  has  been  constructed  at 
one  of  the  angles,  in  anticipation  of  this  being  done  at  no  distant  day. 
A  different  material  for  the  walks  should  be  selected  as  soon  as  the 
necessary  appropriations  can  be  had,  and  the  very  high,  unsightly  iron 
fence  should  be  replaced  by  a  lighter  and  more  ornamental  one. 

Franklin  Square. — This  square  constantly  improves  as  years  are  added 
to  the  growth  of  the  trees  and  plants  which  ornament  it.  Laid  out  on 
more  undulating  ground,  its  appearance  will  soon  contrast  most  favor- 
ably with  that  of  Lafayette.  During  the  fiscal  year  a  light  and  hand- 
some fence  has  been  erected  around  it,  replacing  the  old  paling  one. 
The  walks  have  already  been  under-drained.  New  pavements  were  laid 
on  K  street,  between  Thirteenth  and  Fourteenth,  and  on  Thirteenth 
and  Fourteenth  between  I  and  K ;  also  that  on  I  street  was  mostly 
relaid.  These  pavements  surround  the  square.  K  street,  between  Thir- 
teenth and  Fourteenth,  has  been  parked,  to  correspond  with  the  oppo- 
site side  of  the  street,  the  space  inclosed  with  an  iron  fence  and  planted 
with  trees.  The  watchman's  lodge  has  been  repainted  and  placed  in 
complete  order. 

Memorial  Circle. — This  circle,  located  at  the  intersection  of  Massachu- 
setts and  Vermont  avenues.  Fourteenth  and  M  streets,  was  planned  and 
laid  out  by  me  during  the  fiscal  year.  It  has  been  inclosed  by  a  light 
and  ta^ty  fence  of  iron.  A  pavement  of  flagging  of  Seneca  stone,  with 
a  curbing  of  blue-stone,  has  been  placed  around  it;  several  flag  foot- 
walks  radiate  from  the  latter  to  the  angles  of  street  intersections.  The 
walks  were  under-<lrained  and  graveled,  the  necessary  supply  and  waste- 
pipes  laid  from  the  center,  in  preparation  for  the  reception  of  an  antique 
fountain  of  terracotta  stone,  which  had  been  selected  for  it.  Choice 
trees  and  shrubbery  were  planted.  In  connection  with  the  latter  it  may 
be  stated  that  several  distinguished  gentlemen,  who  occupy  beautiful 
residences  surrounding  the  circle,  set  out  memorial-trees  as  representa- 
tives of  the  growth  of  their  respective  States.  The  buckeye  of  Ohio, 
the  white  pine  of  New  Hampshire^  and  the  hemlock  of  Vermont,  were 
among  the  number.  This  circle  is  a  beautiful  improvement  to  that 
locality,  where  already  many  fine  buildings  have  been  erected,  and 
greatly  enhancing  the  value  of  the  proi^erty.  It  is  situated  at  the  inter- 
section of  two  of  the  finest  avenues  in  the  city;  also  on  a  prominent 
62  c 
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street  leading  into  the  country,  which  has  been  for  a  long  time  the  most 
fashionable  drive. 

ikott  Square, — Bnt  little  has  been  done  dnring  the  year  toward  the 
future  embellishment  of  the  sqnare  for  want  of  adequate  means.  It  is 
pleasantly  located  on  Vermont  avenue,  between  I  and  K  streets. 

Farragut  Square. — ^This  reservation,  on  Connecticut  avenue  between 
I  and  K  streets,  has  a  corresponding  position  with  the  former  in  retet- 
ence  to  Lafayette  Square.  Trees  and  shrubbery  have  been  planted, 
supply  and  waste-pipes  have  been  laid  from  the  center  in  anticipation  of 
the  erection  of  a  fountain,  and  foot- walks  have  been  constructed.  A  pave- 
ment has  been  placed  on  I  street,  in  front  of  the  square,  and  a  sewer 
built  along  one  of  its  sides,  between  I  and  K  streets,  with  the  neoessary 
traps. 

The  circles. — ^The  circle  on  Pennsylvania  avenue,  at  its  crossing  with 
Kew  Hampshire  avenue,  has  been  kept  in  very  excellent  order,  though 
no  additional  improvements  have  been  made.  The  now  one  at  the  inter- 
section of  Massachusetts,  Connecticut,  and  New  Hampshire  avenues, 
having  been  inclosed  with  a  paling  fence,  has  been  graded,  and  a  plan 
prepared  for  beautifying  it>.  No  appropriation  for  the  same  being  avail- 
able, nothing  more  was  done. 

Judiciary  Square. — ^This  square  still  remains  in  the  same  unfinished 
stat'C,  and  it  is  to  be  hoped  that  some  efforts  will  be  made  to  have  it 
embellished.  Situated  in  the  heart  of  the  city,  it  should  certainly 
receive  the  attention  of  Congress  at  an  early  date. 

Triangular  reservations. — ^The  many  triangular  spaces  caused  by  the 
crossing  of  the  several  avenues  by  lateral  streets,  especially  those  on 
Pennsylvania  avenue,  have  been  inclosed  and  planted  with  trees  and 
shrubbery ;  each  one  should  be  named  after  some  particular  plant  or  tree. 
The  experience  funiisbed  by  the  severe  drought  of  two  or  three  past  sum* 
mers  shows  the  necessity  of  introducing  a  sufQcient  supply  of  water 
throughout  the  public  grounds  for  the  proper  preservation  of  the  growth 
of  vegetation  which  adorns  them.  An  abundant  supply  can  be  furnished 
for  that  purpose  by  the  Potomac  River,  or  by  Bock  Creek.  It  should 
be  an  object  of  interest  to  all  to  urge  this  important  matter  upon  the 
proper  authorities.  The  capital  of  the  nation  can  be  made  one  of  the 
most  beautiful  and  attractive  spots  in  the  country ;  it  possesses  unusual 
advantages  as  far  as  locality  is  concerned,  and  many  other  important 
and  necessary  and  agreeable  fe^itures,  which  are  not  often  found  con- 
centrated in  one  city.  It  is  therefore  well  to  preserve  in  good  order 
what  already  has  been  done.  The  iron  fences  around  the  reservations 
and  squares  have  been  twice  painted  during  the  year,  and  the  wooden 
ones  all  white-washed. 

Avenues  and  streets. — ^The  repairing  of  the  most  important  avenue 
through  the  capital  had  become  an  absolute  necessity,  and  by  an  act  rf 
.  Congress,  (Public  144,)  approve^l  July  8, 1870,  provisions  were  made  te 
have  the  greater  part  of  the  work  executed.  The  commissioners  appointed 
by  said  act  to  provide  for  the  paving  of  Pennsylvania  avenue,  consisting 
of  the  Secretary  of  the  Interior,  the  mayor  of  the  city,  and  myself,  met, 
organized  by  the  election  of  a  president  and  secretary  from  among  their 
number,  and  proceeded  to  perform  the  duties  devolved  upon  theoL  It 
was  detennined  after  examining  the  many  different  kinds  of  pavements 
presented  for  their  consideration,  very  nearly  a  hundred  in  number,  com- 
prising wood,  stone,  asphalt,  and  other  substances,  and  making  personal 
inspection  of  those  previously  laid  in  Philadelphia,  New  York,  and 
Boston,  tx)  ad(^\>t  wood  as  the  material  to  be  used.  It  was  decided  alflo 
to  select  four  Vm^  oxsA.  ^l  \Xi<^  \i>\KGLV^x^  each  differing  in  the  manner  of 


REPORT  OF  THE  CHIEF  OF  ENGINEERS.         979 

being  laid,  and  in  mode  of  preserving  the  wood,  so  aB  to  create  competi- 
tion among  the  inventors  or  owners.  By  this  arrangement  the  entire 
work  would  be  more  carefully  executed,  as  all  the  competitors  would  be 
anxious  to  use  the  paving  of  so  long  and  broad  an  avenue  as  a  favorable 
advertisement  em  to  the  superiority  of  their  respective  patents.  The 
general  charge  of  the  work  was  placed  in  my  hands.  The  Follansbee, 
Stowe,  Miller,  and  Stafford  pavements  were  selected,  each  assigned  a 
section,  equally  long,  and  to  be  laid  under  precisely  similar  circumstances. 
After  sufficient  time  Las  been  allowed  to  decide  upon  the  relative 
merits  of  the  different  kinds,  it  will  be  interesting  to  prepare  a  report 
upon  the  same.  ^By  the  1st  of  January,  1871,  not  only  the  regrading 
and  paving  of  thie  carriage- way  of  Pennsylvania  avenue  betweeu  the 
Capitol  (First  street)  and  the  Treasury  Department  (Fifteenth  street) 
was  completed^  but  the  curbing  on  both  sides  was  reset  and  the  foot 
pavement  relaid  on  a  uniform  level  throughout  its  length,  a  distance  of 
more  than  one  and  one-quarter  of  a  mile,  with  a  width  of  160  feet.  All 
sign-boards  were  ordered  to  be  removed  from  the  sidewalks.  The 
effect  of  these  improvements  soon  became  evident;  the  avenue  is  now 
one  of  the  most  magnificent  drives  in  the  world.  With  the  limited  means 
at  hand  efforts  were  made  to  keep  it  thoroughly  clean.  An  act  (Public 
No.  01)  to  authorize  the  paving  and  sewerage  of  M  street  was  also  ap- 
proved June  21, 1870.  As  a  member  of  the  commission  designated  by 
said  act,  it  may  be  necessary  to  state  that  proposals  were  invited  to 
build  sewers,  and  to  lay  a  wood  pavement,  (the  Stowe  patent;)  the 
work  has  been  executed,  and  a  second  beautiful  drive  made  the  eiyoy- 
ment  of  all.  This  street,  in  connection  with  the  avenues,  opens  a  stretch 
of  wooden  pavement,  noiseless  and  easy,  for  several  miles  in  length. 

In  a  previous  report  it  was  recommended  that  some  improved  pave- 
ment should  be  selected  for  the  avenue  frontage  of  the  Executive  Man- 
sion in  place  of  the  present  cobble  one ;  the  same  suggestion  is  made  in 
regard  to  Seventeenth  street,  to  prevent  the  interminable  noise  in  front 
of  the  War  and  Navy  Departments  and  the  Government  building  at  the 
corner  of  F  street;  Jackson  and  Madison  Places,  east  and  west  of  La- 
fayette Square,  should  also  be  paved.  A  commission,  consisting  of  the 
mayor.  Architect  of  the  Capitol  Extension,  and  myself,  was  appointed 
by  direction  of  Congress  to  examine  and  report  upon  the  establishment 
of  suitable  grades  for  the  several  streets  radiating  from  the  Capitol 
building ;  a  careful  survey  was  made  in  accordance  with  their  views, 
and  a  plan  recommended  for  adoption. 

The  regrading  of  the  streets  encompassing  the  Patent-Office  andPost- 
Office  buildings  has  previously  been  suggested. 

The  si)ecial  committee  of  which  the  Architect  of  the  Treasury  Depart- 
ment and  myself  were  members,  appointed  to  reconsider  a  change  in 
the  grade  of  the  street  acyoining  the  Treasury  Department,  examined 
the  subject  and  prepared  a  report.  The  corporate  authorities  subse- 
quently authorized  the  laying  of  the  Scharf  pavement  on  Fifteenth 
street,  between  Pennsylvania  and  New  York  avenues.  Appropriations 
have  been  made  to  unite  the  cities  of  Washington  and  Georgetown  by 
connecting  TVest  and  P  street  by  a  bridge  over  Bock  Creek;  the  work 
will  be  completed  by  the  end  of  the  year,  and  another  beautiful  and 
convenient  drive  afforded  the  citizens  of  the  two  cities.  The  roadway 
of  the  Executive  avenue,  between  the  Treasury  and  Navy  Departments, 
south  of  the  Executive  Mansion,  has  been  macadamized,  the  iron  fence 
on  the  north  side  very  nearly  completed,  and  a  very  handsome  pave- 
ment of  Seneca  flagging  laid  along  it.  From  the  want  of  a  sufficiently 
large  appropriation  the  work  upon  it  had  to  be  suspended.    T\^^  \Kst.- 
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tiou  of  Massachusetts  avenue  between  Fifteenth  and  Sixteenth  streets, 
and  in  front  of  that  beneficent  institute  Louise  Home,  founded  by  Mr. 
Corcoran,  was  made  to  conform  to  the  established  grade,  and  thereby 
an  easy  approach  to  the  building  was  obtained.  Many  hundreds  of 
minor  improvements,  such  as  drains,  sewer-traps,  street-crossiDgs,  and 
general  repairs,  were  executed. 

'PUBLIC  BUILDINGS. 

The  superintendents  of  the  Capitol,  Post-Office,  Patent-OlDBce,  Treas- 
ury, Government  office  on  Seventeenth  street,  Agricultural  Department, 
War  and  Navy  Department  buildings,  each  submit  their  annual  report 
of  the  same.  The  board  of  officers  ordered  to  prepare  plans  and  esti- 
mates for  a  new  War  Department  building,  and  for  a  fire-proof  struc- 
ture to  preserve  the  valuable  archives  which  have  been  accumulating 
for  years,  as  well  as  the  commission  authorized  to  select  a  site  and  pro- 
posed plans  for  a  new  State  Department,  upon  both  of  which  it  was 
my  duty  to  serve,  after  several  meetings,  at  which  these  subjects  were 
discussed,  submitted  reports  upon  the  same.  A  great  quantity  of  work 
was  executed  under  my  direction  in  and  about  the  Executive  Mansion 
and  the  conservatories  adjoining.  The  exterior  walls  received  two  coats 
of  paint ;  the  copper  roofing  of  the  main  building  was  entirely  repaired; 
many  alterations  were  made  in  the  interior  for  convenience  and  improve- 
ment, among  them  additional  bath-rooms,  new  stairways,  a  billiard- 
room,  and  a  large  and  improved  cooking-range  constructed  in  the 
kitchen.  The  whole  of  the  wood-work  was  repainted,  the  walls  of  many 
rooms  repapered,  and  the  main  hall  at  the  entrance  handsomely  fres- 
coed. In  the  conservatory  several  alterations  were  made  fbr  the  better 
preservation  of  the  plants,  and  many  additions  were  made  to  the  latter. 
Many  beneficial  changes  were  made  in  the  garden,  and  in  the  out-door 
conser^'atory.  Many  seeded  renewals  of  furniture  were  supplied,  and 
beautiiiil  services  of  plate  and  glass  purchased  for  State  occasions.  The 
house  is  a  large  one,  occupied  for  both  official  and  domestic  purposes, 
and  it  would  seem  but  proper  and  right  that  liberal  appropriations  be 
made  in  order  to  preserve  the  dignity  and  elegance  of  the  establishment. 

WASHINGTON  CANAL. 

An  act  of  Congress  approved  July  15, 1870,  enacts  that  the  mayor  of 
the  city  of  Washington,  the  Secretary  of  the  Interior,  the  Architect  of 
the  Capitol  Extension,  the  engineer  officer  in  charge  of  public  buildings 
and  grounds,  together  with  two  men  to  be  appointed  by  the  mayor  of 
the  city  of  Washington,  by  and  with  the  advice  and  consent  of  the  Ixmrd 
of  aldermen  of  said  city.  Should  be  appointed  a  commission  ^^  who  shall 
cause  the  Washington  Canal,  either  in  whole  or  in  part,  to  be  dredged, 
or,  if  decreed  best,  dredged  and  narrowed,  or  arched  and  converted  mto 
a  sewer." 

After  many  meetings  of  the  commission,  personal  inspections  of  the 
canal,  and  many  views  exchanged,  it  was  decided  finally  to  invite  me 
to  submit  a  report,  and  furnish  plans  and  estimates  for  Ijhe  proposed 
improvement.  The  papers  are  to  be  found  among  the  files  containing 
the  ])roceedings  of  the  commission.  A  contract  was  made  with  very 
resi)onsible  parties  to  undertake  the  work.  The  control  of  the  whole 
matter  was  subsequently  by  an  act  of  Congress  placed  in  the  charge  of 
the  Board  of  Public  Works,  appointed  under  the  Itfw  establishing  a 
territorivi\  tonvx  ol  ^w^rument  for  the  District  of  Columbia.  Upon  the 
day  the  board  lai^vim^^  SX^  toi\i^^w^^ Vj  ^^^ecial  (^ers  No.  195,  War 
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Department,  Acyntant  GeneraPs  Office,  Washington,  May  18,  1871, 
Major  O.  B.  Babcock  relieved  me  "of  the  charge  of  the  public  build- 
ings and  grounds,  and  certain  public  works  in  the  District  of  Columbia,*' 
and  any  other  duties  in  my  hands,  to  take  effect  on  the  1st  of  June. 
The  same  orders  directed  me,  upon  being  relieved,  to  proced  to  Head- 
quarters Military  Division  of  the  Pacific,  and  to  report  to  Major  General 
Schofield  for  duty  as  engineer  officer  upon  his  staff,  relieving  Mjyor  N. 
Bowen.  Previous  to  being  relieved  the  board  of  officers,  being  a  mem- 
ber of  the  same,  preceded  to  Newburgh  to  inspect  the  model  of  the  eques- 
trian statue  of  General  Winfield  Soott,  designed  by  Mr.  George  Brown 
of  that  city;  the  model  was  accepted,  after  several  alterations  had  been 
suggested  by  the  different  members  of  the  board,  and  a  contract  entered 
into  for  casting  the  same  in  bronze  irom  cannon  captured  in  Mexico. 

WASHINGTON  AQUEDUCT. 

From  the  date  of  my  last  report,  until  the  19th  of  November,  1870, 
the  date  upon  which  the  charge  of  the  aqueduct  was  turned  over  by 
me  to  Major  George  H.  Elliot,  the  following  statement  exhibits  the 
amount  of  labor  accomplished  on  this  important  work.  At  the  Great 
Falls  of  the  Potomac  a  force  was  engaged  in  removing  rocks,  trees,  and 
bushes  ft'om  the  pool  above  the  dam,  until  the  weather  became  too  cold 
to  work  with  advantage;  the  work  was  suspended  on  the  2Ist  of  ]!^ovem- 
ber.  The  macadamizing  apd  widening  of  the  road  over  the  conduit, 
between  bridge  No.  3*and  the  distributing  reservoir,  progressed  during 
the  month,  and  by  the  end  of  November  the  total  amount  done  duriug 
the  season  of  1870  was  10,630  linear  feet.  At  the  receiving  reservoir 
the  lining  of  Dalecarlia  tunnel  with  bricks  progressed  in  a  satisfactory 
manner,  there  being  at  the  end  of  the  month  .103  feet  of  semicircle  and 
10  feet  of  whole  circle  to  build.  The  employes  of  the  aqueduct  regu- 
lated the  flow  of  Potomac  waters  in  the  conduit  and  reservoirs,  and 
supervised  the  general  distribution  in  the  cities  of  Georgetown  and 
Washington,  besides  making  the  repairs  incidental  to  the  bridges  and 
pipe  lines.  In  the  office  of  the  Washington  Aqueduct,  under  my  direc- 
tions was  prepared,  an  estimate  of  the  cost  of  furnishing  and  layfng  a 
cast-iron  main  of  36  inches  in  diameter  from  the  distributing  reservoir 
to  Capitol  Hill.  Plans  and  estimates  were  also  prepared  for  furnishing 
and  erecting  a  steam-pump  and  boiler  in  the  abutment  of  Kock  Creek 
Bridge,  for  the  better  supplying  of  Georgetown  Heights  with  Potomac 
water.  A  contract  was  made  for  the  same,  and  the  improvement  has 
since  been  completed. 

My  duties,  with  the  exception  of  the  settlement  of  my  accounts,  an<l 
the  completion  of  this  report,  terminated  on  the  1st  of  June,  1871, 
having  been  first  assigned  to  them  by  the  Engineer  Department  on  the 
13th  of  March,  1867 ;  upon  that  day  I  entered  upon  their  performance, 
"the  charge  of  the  public  buildings  and  grounds,  the  superin- 
tendency  of  the  Washington  Aqueduct,  and  all  the  public  works  and 
improvements  of  the  United  States  in  the  District  of  Columbia,  not 
otherwise  provided  by  law,"  l^aWng,  by  an  act  of  Congress,  approved 
March  2, 1867,  devolved  upon  the  Engineer  Bureau. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

N.  MICHLER, 
Major  of  Engineers^  United  Staien  Anny. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  S.  A.,  Office  of  the  Chief  of  Engineers, 

Washington  Ctfy,  D.  C. 


During  tlie  summer  of  1870  there  were  two  i 
parties  en  piged  in  Luke  Superior,  leaving  I>e 
June.  TJie  pteamei«  Search  and  Surveyor  wc 
clitirse  of  Captain  J.  A.  Smith  and  First  L 
Corjis  of  Enpiiieera,  while  the  chiefs  of  prima 
teuiint  E.  H.  Uiittner,  Corps  of  Engineers,  aD<l 
G.  T.  Winner,  and  A.  K.  Fliut. 

The  primary  triangulatioii  was  carried  west 
Btution  Wheal  Kate,  on  Kewenaw  promontor; 
the  north  shore  of  Lake  Sui>erior,  a  distance 
thirty  mdes.     Nino  primarj-  Btntinnn  were  0|pc 

Tlie  pn)grcsH  was  not  entirely  satisfactory ; 
cftntteH :  tirst,  from  error  in  wlection  of  two 
bad  quality  of  two  of  the  theodolites.  These 
of  Berlin,  and  are  nnmhered  2561  and  25G:i  r 
inch  iuatninients,  reading  by  uiieroscopes  to 
.  to  do  the  most  accurate  work.  One  cam  beu:! 
(aecidentiil  ermrs  of  Ruination  aniountinj;  t< 
requin'H  a  great  number  of  readings  to  obtaii 
other,  No.  '2561,  \s  nearly  worthlesH  from  bad 
and  either  is  a  disgrace  to  any  maker. 

The  primary  parties  nbaervetl  for  latitude  ai 
from  Station  Wheal  Kate  hy  powder-flashes. 
charge  of  the  steamer  Search,  mo\-ed  the  priii 
to  station,  »<npplied  them  with  provisions,  an 
stations.  He  luiind  it  impracticable  to  oomph 
at  the  west  end  of  the  lake.  He  was  aided 
season  liy  Assistant  A.  C.  Lamson. 

First  Lieutenant  .1.  H.  Weeden,  in    chai^ 
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were  made  between  the  standard  15-feet  brass  bar  of  the  survey  and 
the  tubes  of  the  base  apparatus,  (Bache's  compensating  base  apparatus.) 
The  daily  results  were  quite  discordant,  and  it  was  not  till  I  noticed 
their  dependence  on  the  temperatures  that  any  explanation  could  be 
found  for  them. 

At  first  I  supposed  it  to  arise  from  under-oompensation  of  the  base 
tubes;  but  on  carefully  examining  the  question,  after  returning  to  the 
office  in  the  winter,  a  part  of  the  error  was  found  to  be  in  the  constant 
of  expansion  (0.00180  inch)  previously  determined  for  the  brass  bar. 

The  measurement  of  thp  base  was  begun  August  13,  and  finished  Au- 
gust 30,  in  eleven  working-days,  the  greatest  number  of  tubes  measured 
in  one  day  being  two  hundred.  The  greatest  grade  was  four  degrees 
and  twenty  minutes,  the  ground  varying  in  height  from  two  to  fifteen 
feet  above  the  lake.  The  soil  was  very  favorable,  being  almost  pure 
^sand.  The  length  of  the  base  reduced  to  the  level  of  the  sea  is,  provi- 
sionally, 19,870.075  United  States  feet.  That  length  depends  on  the 
assumption  that  the  length  of  the  15-feet  brass  bar,  at  62^  Fah.,  is 
179.09997  United  States  inches.  This  value  needs  a  correction,  which 
will  be  applied  when  some  new  standard  yards,  now  under  construction 
at  the  office  of  weights  and  measure,  are  received.    (See  Api^endix  A.) 

During  the  measurement  I  took  cuarge  of  the  contacts  and  i^eadingSy 
Lieutenant  Weeden  gave  the  line,  Assistant  E.  S.  Wheeler  had  charge 
of  the  foot-plates  and  grades,  and  Mr.  E.  J.  Knight  recorded.  All  read- 
ings, except  of  the  contact- level,  were  taken  independently,  by  two 
persons. 
'^To  all  my  thanks  are  due  for  their  zealous  co-operation. 

The  last  day's  work  of  124  tubes,  or  1,860  feet,  was  measured  by  Lien- 
tenant  Weeden ;  the  difierence  between  the  measurements  was  0.21, 
(twenty-one  hundredths  of  an  inch.) 

A  point  was  subsequently  taken  near  the  middle  of  the  base,  and  the 
lengths  of  the  two  parts  determined  by  triangulation  from  the  whole 
base ;  the  deduced  length  of  one  part  was  0.96  inch  greater,  and  of  the 
other  0.89  inch  less  than  the  measured  lengths  of  the  two  parts^  each 
part  being  nearly  10,000  feet  long. 

On  October  10  the  parti«>8  were  withdrawn  from  Lake  Superior,  hav- 
ing been  able  to  do  very  little  work  for  two  weeks  previous. 

On  May  22, 1871,  primary  parties,  under  Assistants  G.  T.  Wisner,  A. 
B.  Flint,  and  G.  A.  Marr,  were  sent  to  Lake  Superior  on  the  steamer 
Search,  to  complete  the  work  at  the  west  end  of  the  lake.  About  ten 
days  were  consumed  in  going  over  some  bad  shore-line  work  done  by 
the  party  under  Lieutenant  Griffith  in  1868. 

The  work  at  the  west  end  of  the  lake  was  then  begun,  and  completed 
in  July,  when  the  parties  were  moved  to  the  middle  of  the  lake  to  re-read 
the  angles  coining  off  the  Kewenaw  base. 

The  work  done  at  the  west  end  of  the  lake  was  the  occupation  of  ten 
primary  stations;  latitude  determinations  at  four  stations;  azimuth 
determinations  at  two  stations ;  the  carrying  of  longitude  by  powder- 
flashes  to  the  North  Base  Station  near  Du  Luth ;  observations  for  tele- 
graphic determination  of  longitude  lietween  St.  Paul  and  North  Base 
Station  by  Assistant  Flint  and  myself,  and  between  Detroit  and  North 
Base  Station  by  Assistant  O.  B.  Wheeler  at  Detroit,  and  Assistant  Wis- 
ner and  myself  at  north  base  station,  Du  Luth.  The  longitude  connection 
between  Du  Luth  and  Detroit  took  up  so  much  time  (nearly  a  month 
being  required  to  get  three  good  nights'  work)  that  I  was  compelled  to 
leave  Du  Luth  before  its  completion,  thus  necessitating  two  observers  at 
that  place.    Personal  equation  between  myself  and  Mr.  Wisner  was, 


1870, — Owing  to  the  late  date  of  the  passagi 
in  TH'I},  for  the  lake  survey,  the  bemt  i>iu-t  of  t 
of  May  and  all  of  June  and  July,  was  lost,  as 
into  the  field  till  the  appropriation  bad  been  □ 

Leaving  as  aoon  as  they  could  be  organized 
the  passiige  of  the  bill,  they  reached  theii-  stat 

The  following  were  the  parties  in  Lake  MicJ 

1st-  Shoreline  party  under  First  Lieutenant 
of  Engineers,  ai<ied  by  Assistant  G.  A.  Marr 
began  work  at  Little  Point,  Au  Sable,  on  the  i 
the  survey  had  reached  in  former  years,  and  h 
teen  miles  by  Se|>teDiher  9,  where,  with  his  i 
to  Lake  Olmriiplaiu. 

2d.  Hydn>graphic  party  on  steamer  Ads,  ur 
N.  Lcc,  aided  hy  Assistant  L.  Foote. 

Lieutenant  I^ee  carried  the  oQ-sliore  hydrojf 
aonthward  sixty-four  miles,  reaching  a  iK>int  si 
boygaii ;  at  uorth  end  of  lake,  near  ]>Iniiiatiqn 
miles,  and  arouml  Little  Point  Au  Sable,  a  i 
doinginuch  godl  work  under  untavorable  circun 
also  ran  several  lines  of  soundiuj^s  across  the 
however,^  fmni  the  liiph  winds  and  rough  wii 
months  on  Lake  Michigan.  In  addition  to  t 
parties  on  Lake  Michigan  ftom  camp  to  camp, 
provisions. 

3d.  Shore-line  i>arty  nnder  Assistant  J.  R 
Mayer.  Mr.  Mayer  began  work  on  west  shore 
Manitowoc,  where  prcvions  work  had  closed,  t 
phy  and  in-shure  hydrom'aphy  southward  foi 
]iarties  were  withdrawn  from  the  field.  They  i 
20, 1870. 
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Lientenant  Powell  completed  the  hydrography  of  the  north  end  of 
Lake  Michigan  on  Angnst  5,  discovering  a  shoal  not  on  the  lake  survey 
charts,  seven  miles  south  of  Mille  Coquins,  with  bat  eleven  feet  of  water 
on  it,  and  another  half  way  between  Waugoshance  Light  and  Waugo- 
shance  Island,  with  but  8  feet  of  water.  Lieutenant  Powell's  report  will 
be  found  herewith.  (Appendix  B.)  At  the  date  of  this  report.  Assist- 
ant Mayer  had  carried  his  shore-line  southward  fifty  miles,  to  a  point 
ten  miles  south  of  Milwaukee.  Assistant  Foote  and  Assistant  Custer 
had  carried  the  shore-line  on  the  east  shore  south  about  one  hundred 
and  tVenty-five  miles,  to  the  viclnitj'  of  New  Buffalo ;  the  development 
of  Assistant  Foote's  shore-line  reaching  one  hundred  and  fifty-three 
miles.  Owing  to  bad  weather,  and  the  late  day  at  which  Lieutenant 
Lee  re(*eived  his  instruments,  the  lines  of  azimuths  and  latitudes  are 
not  yet  completed.  It  is  hoped  that  better  weather  will  be  had  in 
October. 

6th.  On  May  id,  1871,  Assistant  B.  8.  Wheeler  was  sent  to  Green 
Bay,  Wisconsin,  to  make  a  reconnaissance  for  a  series  of  triangles  to 
connect  those  in  Green  Bay  with  Lake  Michigan  at  Milwaukee.  He 
succee^led  in  finding  x)ositions  for  the  stations,  nearly  all  of  which  are 
already  erected,  and  a  part  of  the  angles  will  be  read  this  fall.  The 
chain  reaches  over  a  distance  of  about  one  hundred  and  twenty  miles, 
and  has  been  energetically  pushed  forward  by  Assistant  Wheeler. 

Assistant  Castei?s  report  of  this  summer's  work  is  submitted  herewith, 
(Appendix  C,)  as  it  gives  a  sketch  of  the  methods  used  in  topography 
and  in  shore  hydrography  on  the  lake  survey. 

m. — LAKE  ST.  CLAIB. 

As  the  triangulation  of  Lake  St.  Clair  had  never  been  done,  and  as  a 
part  of  its  hydrography  and  forty  miles  of  its  shoreline  was  still  incom- 
plete, on  the  10th  of  April,  1871, 1  directed  First  Lieutenant  W.  E. 
Livermore,  with  shore  parties  under  Assistants  J.  E.  Mayer  and  A.  0. 
Lamson,  to  complete  the  survey  of  the  lake.  Subsequently,  the  steamer 
Ada,  under  First  Lieutenant  J.  H.  Weeden,  and  the  steamer  Search 
were  sent  to  the  same  work. 

The  work  was  pushed  with  energy  by  Lieutenant  Livermore,  and  com- 
pleted bj'the  time  it  was  advisable  to  send  parties  into  the  larger  lakes. 

This  survey  afibrdi^  the  means  of  constructing  a  map  which  shall 
reach  from  Lake  Huron  to  Detroit. 

The  marshes  around  Lake  St.  Clair  gave  rise  to  a  good  deal  of  mala- 
rial sickness  even  at  this  early  season. 

A  special  survey  of  the  St.  Clair  Flats  Ship  Canal  was  made  in  the 
fall  of  1870,  under  the  direction  of  the  Chief  of  Engineers,  United  States 
Army,  by  Lieutenant  A.  N.  Lee,  Corps  of  Engineers.  The  survey  was 
plotted  and  a  copy  of  the  map  forwarded  to  the  Chief  of  Engineers,  De- 
cember 1, 1870. 

IV. — LAKE  CHAMPLAIN. 

On  the  9th  of  September,  1870,  Lieutenant  W.  E.  Livermore  with  his 
party  was  tran^erred  from  Lake  Michigan  to  Lake  Champlain,  to  make 
a  survey  of  Plattsburgh  and  Burlington  Bays.  He  was  aided  by  Assist- 
ants Mtlrr  and  Foote,  and  completed  Plattsburgh  Bay,  and  nearly  com- 
pleted Burlington  Bay  by  the  close  of  the  season's  operations,  November 
12,  1870. 

In  May,  1871,  Lieutenant  E.  Maguire  completed,  with  his  party,  the 
survey  of  Burlington  Bay,  and  commenced  the  survey  of  the  narrows  at 
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the  south  end  of  the  lake.  The  field-work  of  the  latter  is  now  completed^ 
and  covers  thirteen  miles  of  the  southern  end  of  the  lake.  Lieatenant 
Maguire'a  report  is  submitted  here'with.    (Appendix  H.) 

Y. — ST.  LAWBENOE  SIYSS. 

On  the  completion  of  the  survey  of  Lake  St  Clair,  in  May,  1871,  First 
Lieutenant  W.  B.  Livermore,  with  his  party,  and  that  of  Assistants 
Lamsoii  and  Towar,  were  sent  to  the  St.  Lawrence  Biver  to  commence 
its  survey  at  the  northern  boundary  of  New  York,  and  work  toward 
Lake  Ontario.  At  the  date  of  this  report  the  shore  parties  have  reached 
a  point  ten  miles  southwest  of  Ogdensburgh.  The  reconnaissance  for 
triangulation  has  been  carried  fh>m  the  northern  boundary  of  New 
York  to  the  east  end  of  Lake  Ontario,  and  a  larger  part  of  the  stations 
erected. 

The  angles  are  now  being  read.  Assistant  Lamson  reports  the  devel- 
opment of  the  shore-line  surveyed  by  him  in  the  St.  Lawrence  this  sum- 
mer as  ninety-nine  miles ;  Assistant  Towar  reports  the  development  of 
the  shore-line  surveyed  by  him  in  the  St.  Lawrence  this  summer  as  one 
hundred  and  thirty -four  miles. 

VI.— OFFICE. 

During  the  winter  the  question  of  standards,  their  coefficients  of  ex- 
pansion, and  those  of  the  tubes  of  the  base  apparatus,  was  taken  up. 

There  are  in  the  office  of  the  Lake  Survey  five  brass  yards,  numbered 
from  one  to  five,  made  by  Wiirdemann  in  1867,  with  the  amounts  by 
which  they  are  longer  or  shorter  than  the  United  States  standard  yard 
marked  upon  them.  That  standard  United  States  yard  is  the  distance 
between  the  twenty  seventh  and  sixty-thiinl  inch  on  an  82-inch  brass 
scale  made  by  Troughton,  now  in  the  Office  of  Weights  and  Measures  at 
Washington,  the  stiindard  temperatnre.being  62^  Fahr.  (See  Ex.  Doc 
No.  27,  third  session  Thirty-fourth  Congress,  page  4.) 

These  yards  have  rectangular  cross-sections  of  0.98  by  0.37  inches, 
and  at  one  end  a  cylinder  0.1  inch  long,  whose  diameter  is  the  thickness 
of  the  yard. 

I  obtained  from  the  Coast  Survey,  through  the  kindness  of  Professor 
Hilgard,  a  contact  level  comparator  Baumann,  marked  No.  1,  and  as 
the  errors  of  the  thermometers  with  the  base  apparatus  were  unknown, 
I  obtained  from  Wiirdemann  a  standard  thermometer.  Those  errors 
exceeded  1^. 

Soon  after  beginning  the  comparisons,  from  the  pressure  of  other 
duties,  I  found  it  impossible  to  give  to  them  the  time  needed ;  thereafter 
the  observations  were  made  under  my  general  direction  by  Assistant 
£.  S.  Wheeler,  aided  from  time  to  time  by  Sub- Assistants  Towar,  Mickle, 
and  liussel.  The  first  thing  done  was  the  determination  of  the  length 
of  the  15-feet  brass  bar  in  tenns  of  the  distance  between  the  extreme 
end  surfaces  of  the  five  brass  yards  when  placed  together  in  a  right  line 
end  to  end.  Both  bar  and  ytkvd^  were  aligned  by  means  of  a  fine  cop 
'  per  wire,  strained  to  nearly  its  breaking  point  by  a  known  weight,  its 
sag  at  middle  being  computed  and  allowed  for.  The  bar  and  yards  were 
side  by  side,  supported  on  independent  rollers,  in  a  box,  which  was 
closed  to  avoid  sudden  fluctuations  of  temperature.  At  first  the  ends 
of  the  yards  were  kept  in  contact  by  clamp-screws,  but  finding  that  this 
produce^i  a  C0Ti\\)T^%%iQn  that  might  amount  to  one  four-thousandth  of 
an  inch,  wilYiouX  \\&  \^\\i^  ^^«^^\^  ^  detect  it,  I  had  the  damiM 
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changed  for  spiral  springs,  adjusted  to  give  a  pressure  of  two  iK>uiid4 
between  the  ends  of  contiguous  yards. 

A  series  of  experiments  on  the  change  in  distance  between  the  extreme 
ends  of  the  yards  produced  by  deviation  at  the  joints  between  the  yards 
from  a  right  line,  showed  that  the  actual  change  was  but  about  one- 
third  the  computed  cliange ;  and  that  where  the  deviation  did  not  ex- 
eeed  one-hundredth  of  au  inch,  (about  the  limit  of  accuracy  of  a4just* 
ment,)  the  resulting  error  was  within  the  ordinary  error  of  observation. 

I  should' state  4hat  two  comparators  were  mounted  on  stone  postSi 
and  the  objects  to  be  compared  were  supported  between  them  on  two 
trestles  of  the  base  apparatus,  one  of  the  comparators  being  kept  at  a 
constant  reading,  and  only  its  level  being  observed.  The  yards  having 
been  first  placed  in  the  order  of  their  numbers,  and  a  sufficient  number 
of  difierences  between  their  combined  length  and  the  length  of  the  15- 
feet  bar  having  been  obtained,  the  order  of  the  yards  was  chang:ed  and 
a  new  set  of  differences  obtained.  Several  orders  were  tried  in  this 
way,  and  discrepancies  found  between  the  results,  which  could  only  be 
accounted  for  by  the  supposition  that  the  part  of  the  ends  of  the  yards 
which  come  in  contact  were  either  very  irregular  or  were  not  nor- 
mal to  the  center  lines  of  the  yards.  These  end  surfSsices  were  then 
investigated  by  measuring  elements  of  a  cone,  whose  base  was  the  sur- 
face of  contact  at  one  end  of  a  yard,  and  its  vertex  the  ceifter  of  the 
surface  of  contact  at  the  other  end.  The  ends  were  found  to  be  quite 
irregular,  and  on  computing  from  these  measurements  the  sum  of  the 
distances  by  which  the  contiguous  ends  of  the  center  lines  of  the  yards, 
when  arranged  in  the  order  1,  2,  3,  4,  5,  were  separated  from  each  other 
by  the  irregularities  on  the  ends  of  the  yards,  it  was  found  to  be  approx- 
imately one-thousandth  of  an  inch.  While  this  is  but  an  approximate 
value,  it  may  yet  be  too  small ;  it  is  impossible  to  determine  its  precise 
amount,  and  therefore  impossible  to  determine  from  the  length  of  the 
center  lines  of  the  different  yards  the  distance  apart  of  their  extreme 
ends  when  placed  together  in  line,  or  the  length  of  the  15-feet  bar  in 
terms  of  the  yards.* 

When  the  examination  of  the  yards  commenced,  the  lengths  of  their 
center  linea  were  compared,  and  differences,  varying  largely  from  those 
marked  on  the  yards  were  found  between  them.  Thus,  yard  No.  5  was 
marked  *'  exact,"  and  yard  No.  3  was  marked  Y&hf^f  ^^^k'  ^^^  compar- 
isons made  it  0^.00035,  the  shortest  thus  ditfenng  from  the  marked 
lengths  of  No.  3  by  TirJinr  ^^^^«  Similar  discrepancies  were  found  ia 
the  relative  lengths  of  the  other  yards,  though  not  to  so  large  an  amount. 

So  great  a  discrepancy  threw  doubt  on  the  values  of  all  the  yards, 
and,  under  orders  from  the  Chief  of  Engineers,  I  proceeded  to  Washing- 
ton to  compare  yards  No.  5  and  No.  3  of  the  Lake  Survey  with  the  (Jnit^ 
States  standard  yard.  In  the  comparisons  I  received  every  facility  from 
Professor  Hilgard,  and  was  aided  by  Mr.  W.  H.  Clark,  of  the  office  of 
weights  and  measures. 

That  standard  is  a  line  measure,  and  the  office  of  weights  and  meas- 
ures did  not  have  the  conveniences  for  comparing  it  and  an  end-measure 
yard  with  the  greatest  degree  of  accuracy.  The  results,  however,  showed 
that  No.  5  was  probably  correct  within  rshn^  ^^  ^^  iuah,  and  that  the 
error  was  in  No.  3.  The  subsequent  discovery  of  the  irregularity  of  the 
end  surfaces  of  the  yards  showed  that  no  final  and  satisfactory  value 
could  be  obtained  for  the  15  foot  brass  bar  from  them,  and  application 
was  made  to  the  office  of  weights  and  measures  for  five  end -measure 
yards.  These  are  to  have  small  contact  surfaces  of  agate,  and  it  is  hoped 
will  enable  us  to  obtain  an  accurate  value  for  our  15-foot  bar.    In  the 
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mean  time  the  snm  of  the  lengths  of  the  center  lines  of  the  five  yards 
(No.  5  being  taken  as  exact)  is  provisionally  assumed  as  the  distance 
between  the  extreme  ends  of  the  yards  when  placed  in  line  in  the  order 

1,  2,  3, 4,  5.  That  snm  is  J  79.99890  United  States'  inches,  and  is  less 
than  the  distance  between  the  ends  of  the  extreme  yards  in  the  above 
order  by  the  snm  of  the  intervals  between  the  ends  of  the  center  lines, 
an  amount  that  cannot  be  determined,  and  may,  as  already  stAt^d,  reach 
yJ^  of  an  inch.  It  was  thought  better  to  take  the  sum  of  the  center 
lines  without  correction  than  to  attempt  by  guess  to  correct  it. 

The  comparisons  of  the  15-foot  bar  with  the  yards  placed  end  to  end 
in  the  above  order  made  the  bar  .00107  inch  the  longest;  its  length  is, 
therefore,  taken  pro^^8iona11y,  as  179.99997  United  States  inches,  and 
with  this  length  the  Minnesota  Point  base  is  provisionally  computed. 

The  expansion  of  the  15-foot  brass  bar  was  found  in  two  ways :  1. 
From  comparator  readings  at  high  and  low  temperatures,  nsnaliy  twenty- 
four  hours  apart,  trusting  to  the  stability  of  the  stone  piers  rising  from 
the  cellar  in  the  interval.  2.  By  placing  the  five  yards,  clamped  together, 
in  a  box  kept  filled  with  pounded  ice,  and  comparing  the  bar  with  the  dis- 
tance l>etween  their  extreme  ends  as  a  fixed  length  while  the  tempera- 
ture of  the  room  and  of  the  bar  was  raised  through  many  degrees. 

I  give  most  weight  to  the  second  method,  as  the  bar  passed  throngh 
its  maximum  length  slowly,  and  there  was  no  probability  of  error  from 
change  of  position  of  piers ;  the  two  results  are,  however,  the  same,  and 
give  expansion  of  15-foot  bar  for  1^  Fahr.  .00174  inches. 

The  expansion  of  the  five  brass  yards,  while  lying  beside  the  brass 
bar  at  high  and  low  temperatures,  was  found  to  be  .00002  inch  g^reater 
than  that  of  the  bar,  giving  expansion  of  five  yards,  clamped  end  to 
end,  for  1©  Fahr.,  .00176  inch. 

The  relative  expansions  of  the  two  tubes  of  the  base  apparatus  were 
found  by  comparisons  at  high  and  low  temperatures  of  the  base  tubes 
with  the  16-foot  bar,  and  were,  for  tube  No.  1,  .00160  inch ;  for  tube  No. 

2,  .00172  inch,  giving  absolute  expansion  for  1^  Fahrenheit,  tube  No.  1, 
.00014  inch  ;  tube  No.  2,  .00002  inch. 

It  is  believed  that  the  error  in  none  of  the  above  expansive  determi- 
nations exceeds  unity  in  the  fifth  decimal  place.  Details  are  given  in 
Appendix  D. 

Meteorological  observations  have  been  continued  at  the  following 
stations:  Superior  City,  Wisconsin;  Milwaukee,  Wisconsin;  Detroit, 
Michigan;  Monroe,  Michigan;  Cleveland,  Ohio;  Erie,  Pennsylvania; 
Buffalo,  New  York;  Fort  Niagara,  New  York;  and  Charlotte,  New 
York.    The  means  of  these  observations  are  given  in  Appendix  B. 

As  at  several  of  the  stations  meteorological  observations  have  been 
carried  on  for  ten  years  or  more,  they  should  furnish  data  for  deter- 
mining the  periodic  functions  which  best  represent  the  observations. 

Accordingly,  I  have  had  computed  for  several  places  the  coefilcients 
and  arbitrary  terms  of  an  expression  which  gives  the  mean  tem- 
perature of  any  day  in  the  year,  so  far  as  that  depends  on  the  mean 
monthly  temperatures.  It«  simplest  form  is  f=r  A+Bi  (sin  e+ei)+Bi  sin 
(2  ^+C2)+B3  (sin  3  0-\jes)+  where  A,  B„  B,,  B3,  &c.,  Ci,  C„  C3,  &c.,  are 
known,  and  0  is  the  time  from  the  arbitrary  origin  (converted  into  arc 
at  the  rate  of  360^  per  year)  at  which  the  temperature  t  is  desired. 
From  this  expression  the  times  of  itfl  maximum,  minimum,  and  mean 
values  are  computed.  These  tables  are  given  in  Appendix  B.  The 
reduction  of  the  meteorological  and  water-level  observations  was  in 
charge  of  Asaistant  D.  F.  Henry  until  his  resignation^  and  since  in 
charge  of  AttaistaxA  0»  ^•^\sk»^^\. 
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The  Chief  Engineer's  letter  of  April  29, 1871,  desired  the  investiga- 
tion of  tides  and  of  the  phenomena  known  as  seiches.  The  pressure  of 
longitude  work  during  the  summer  has  been  so  great  as  to  prevent  any- 
thing but  a  beginning.  The  work  will  be  carried  on  during  the  coming 
year. 

The  phenomena  known  as  seiches  consist  on  the  great  lakes  of  a 
series  of  waves  rolling  in  on. shore  at  intervals  of  twenty  or  thirty  min- 
utes for  several  hours,  the  height  of  the  crests  of  the  waves  above  the 
valleys  sometimes  exceeding  2  feet,  though  usually  smaller,  the  phe- 
nomenon often  occurring  when  the  lake  is  perfectly  smooth  and  with- 
out immediately  preceding  atmospheric  disturbance  at  the  i)oint  of 
observation.  Among  the  various  causes  assigned  for  the  phenomenon, 
such  as  earthquakes,  general  barometric  depression  or  elevation,  &c., 
there  is  one  which  I  have  never  seen  suggested ;  that  is  probably  a 
true  cause,  though  perhaps  not  the  sole  cause,  of  the  phenomenon  in 
question. 

It  is  well  known  that  tornadoes  frequently  occur  in  the  northern 
United  States,  the  destructive  |)ortion  of  the  tornado  being  a  circular 
storm  of  about  one-eighth  of  a  mile  in  diameter,  moving  at  the  rate  of 
thirty  or  forty  miles  an  hour.  In  a  cyclone  the  barometer  at  its  center 
sometimes  falls  2  inches.  When  tornadoes  strike  buildings  those  build- 
ings are  frequently  burst  open  by  a  force  apparently  acting  from  within, 
and  with  violence.  In  all  probability  tiiere  is,  then,  in  violent  torna- 
does a  barometric  depression  which  may  amount  to  2  inches  as  their 
violence  equals  or  exceeds  that  of  the  cyclones.  Should  such  a  tor- 
nado strike  the  lake,  the .  barometric  depression  at  its  center  being  2 
inches,  the  water  of  the  lake  would  rise  then  2  feet  above  the  mean 
level  of  the  lake,  and  the  disturbance  would  give  a  wave  double  that 
height,  counted  from  valley  to  the  crest. 

This  disturbance  of  the  water  traveling  on  at  the  rate  of  thirty  miles 
an  hour,  would  give  a  succession  of  weaves  spreading  over  the  lake,  as 
the  disturbance  caused  by  a  steamboat  in  motion  does.  The  dimen- 
sions of  the  waves  would  be  modified  by  the  distance,  depth  of  water, 
and  form  of  th^  shore  as  they  traveled  toward  a  distant  point.  It  is  to 
be  hoped  that  some  tornado  may  be  observed  near  enough  to  one  of  our 
self-registering  tide-gauges  to  ascertain  it«  effect  on  the  latter. 

During  the  winter  of  1870-'71,  Captain  J.  A.  Smith  had  charge  of 
the  repiiirs  of  steamers,  tents,  equipage,  and  of  the  fitting  out  for  the 
summer's  work.  He  also  had  practice  in  magnetic  work.  He  was 
relieved  from  duty  on  the  Lake  Survey  on  April  1, 1871. 

First  Lieutenant  W.  B.  Livermore,  aided  by  Assistant  G.  A.  Marr 
during  the  winter,  computed  and  plotted  the  work  of  Lieutenant  Liver- 
morels  party  in  Lake  Michigan  and  Lake  Champlain.  Lieutenant  A.  N. 
Lee  plotted  the  summer's  offshore  hydrographic  work  of  his  party,  and 
was  subsequently  engaged  in  fitting  out  parties  for  the  summer's  work 
and  in  practice  in  the  observatory.  Lieutenant  J.  H.  Weeden,  aided  by 
Assistant  Lamson,  computed  the  summer's  work  of  his  party  in  the 
Ai)ostle  Islands,  and  Mr.  Lamson  plotted  it.  Subsequently  Lieutenant 
Weeden  computed  the  length  of  the  Minnesota  base,  and  had  some 
practice  with  magnetic  instruments. 

Assistant  O.  B.  Wheeler  had  general  charge  of  the  revision  of  com- 
putations and  of  the  longitude  work  during  the  summer  of  1871  at 
Detroit  He  was  aided,  from  time  to  time,  by  Sub- Assistants  Burton, 
Mickle,  Russell,  Kummel,  and  Eisenmann.  The  longitude  work  em- 
braced the  determination  of  the  difference  of  longitude  by  telegraph 
between  Detroit  and  the  following  points :  Washington,  District  of  Go- 
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lambia;  Anstin,  Nevada;  Bante  MonDtain,  Keyada;  Dalnth,  Minne- 
sota ;  and  Fort  Leavenworth,  Kansas. 

The  resalts  of  the  work  with  Washington  are  given  in  Apx>endix  F. 
I  am  much  indebted  to  Admiral  B.  F.  Sands,  Superinteodeut  of  Naval 
Observatory,  for  his  aid  and  coarte>sy,  not  only  in  connection  with  the 
longitude  work,  but  at  other  times  during  the  year.  To  Profetssor  East- 
man, of  the  Naval  Observatory,  my  thanks,  in  behaif  of  the  survey,  are 
also  due. 

The  longitude  work  with  Austin  and  Baute  Mountain,  Nevada,  was 
in  connection  with  a  party  under  the  ch«^  of  Lieutenant  G-.  M.  Whee- 
ler, Corps  of  Engineers;  at  Fort  Leavenworth  the  connection  was  with 
Lteatalfant  B.  H.  Ruffher,  Gorps  of  Engineers. 

Assistants  Wisnerand  Flint  computed  during  the  winter  the  triangu- 
lation  of  the  summer  in  Lake  Superior,  the  base*line  on  Minnesota 
Point,  and  the  latitude  and  longitude  work  of  the  summer  in  Lake  Sa- 
I>erior.  The  results  of  the  latitude  and  longitude  work  are  given  in 
Appendix  G. 

Ai^istant  J.  R.  Mayer,  aided  by  J.  P.  Mayer,  computed  and  plotted 
his  work  of  the  summer  preceding. 

The  reduction  of  the  detailed  sheets  to  the  final  maps  for  the  en- 
graver has  been  carried  on  during  the  year  by  Mr.  J.  N.  Mueller  and 
Edward  Molitor. 

Mr.  Mueller  has  completed  sheet  No.  2  of  Lake  Superior,  and  has 
sheet  No.  1  nearly  completed,  while  No.  3  is  in  progress.    All  are  on  a 

seal©  O^  Tli^OTT- 

Mr.  Moliior  completed  the  reduction  and  engraving  on  stone  of  Pre- 
liminary Chart  No.  3  of  Lake  Superior  (now  published)  on  a  scale  of 
jz^jif  and  a  final  chart  of  Isle  Boyale  on  a  scale  of  TTiAnro*  ^^  ^ 
now  occupied  on  a  chart  of  the  St  Clair  River. 

Ib  the  spring  two  theodolites,  with  14-inch  horizontal  limbs,  were 
receiired  fh>m  Pistor  &  Martin  and  Houghton  &  Simms,  respectively ; 
thej%ave  proved  to  be  of  the  first  class.  A  smaller  theodolite,  (12- 
inch,)  by  Houghton  &  Simms,  just  received,  has  not  yet  been  sufficiently 
tested  to  jud^e  of  its  quality.  Advantage  was  taken  of  the  deep-sea 
soundings  in  Lake  Superior  during  the  summer  to  have  dredgings  made 
by  Professor  S.  S.  Smith,  of  Yale  College.  His  report  is  not  yet 
received. 

The  following  changes  in  the  engineer  ofllcers  under  my  command 
were  made  during  the  year: 

Captain  J.  A.  Smith  relieved  from  duty  on  Lake  Survey  April  1, 
1871. 

First  Lieutenant  E.  H.  Ruffher  relieved  from  duty  on  Lake  Survey 
November  30, 1870. 

Second  Lieutenant  E.  Maguire  reported  for  duty  on  Lake  Snrvey  May 
0, 1871. 

Second  Lieutenant  C.  P.  Powell  reported  for  duty  on  Lake  Survey  May 
6,  187L 
The  following  appendices  accompany  this  report : 

A.  Notes  on  Minnesota  base. 

B.  Reports  of  chiefs  of  parties. 

C.  Rei>ort  of  Assistant  Custer  on  shore-line  work. 

I>.  Report  of  Assistant  E.  S.  Wheeler  on  constants  <rf  base  appa^ 

ratns. 

E.  Report  of  Assistant  O.  B.  Wheeler  on  meteorology. 
E^  Report  oi  Aaavatant  O.  B.  Wheeler  on  meteorology. 
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F.  Report  of  Assistant  O.  B.  Wheeler  on  difference  of  longitude — 
Washington  and  Detroit, 

G.  Report  of  Assistant  O.  B.  Wheeler  on  latitudes  and  longitudes — 
Lake  Superior. 

H.  Keport  of  Lieutenant  Maguire  on  survey  of  Narrows,  Lake  Cham- 
plain. 

I.  List  of  charts  issued  during  year. 

K.  Progress  sketch,  in  duplicate. 

Last  year  the  appropriation  for  the  Lake  Surrey  was  made  so  late  that 
the  parties  did  not  reach  Lake  Michigan  till  August  1,  losing  the 
favorable  months  of  May,  June,  and  July,  and  working  in  the  unfavor- 
able ones  of  the  fall,  when  winds  and  smoke  preyail.  Work  done  at 
that  time  costs  nearly  double  what  it  would  in  the  early  summer,  and  I 
would  therefore  respectfully  urge  Uie  necessity  of  the  appropriation 
being  made  in  May  to  become  available  at  once. 

In  conclusion,  I  wish  to  expre^ss  my  hearty  thanks  to  the  officers  and 
assistants  of  the  Lake  Survey  for  their  cordial  aid  and  co-operation  in 
the  prosecution  of  the  work. 

Very  respectfully,  your  obedient  servant, 

0.  B.  COM8TOCK, 
Major  of  EngineerBy  Brevet  Brigadier  Oenerah 


<  Appendix  A. 

N0TS8  OK  KKAStTRBMENT  OF  BASK  ON  MIKKE80TA  POtirr,  lOBAIt  DU  LtJTH,  HINKBSOTAt 

JULY  AlfD  AUGUST,  1870. 

The  bfMe  appnratns  used  was  the  comiiensated  one  of  Bacbe,  made  bj  WUrdemann. 
The  operation  is  of  two  parte :  namely,  the  comparison  of  the  tabes  of  the  base  appn- 
ratns,  both  before  and  after  the  measurement  of  the  base  with  the  standard  of  length, 
and  the  actual  measurement  of  the  base  with  the  base  apparatus. 

The  standard  of  length  was  a  brass  bar  15  feet  long,  with  agates  inserted  in  its  enda; 
the  tubes  were  also  15  feet  long.  Two  contact-level  comparators  were  mounted  oa 
stone  posts  15  feet  apart,  and  the  tubes  and  15-foot  bar  alternately  brought  between 
them ;  the  difference  of  readings  of  the  comparators  gaye  the  difference  of  length  of 
bar  and  tube. 

One  of  the  comparators,  Coast  Surrey  No.  II,  made  by  Banmann,  was  kindly  loaned 
me  by  Professor  J.  E.  Hilgard;  the  other,  made  by  Wtirdemann,  is  the  property  of  the 
Lake  Survey. 

Comparisons. — The  comparisons  of  the  tubes  of  the  base  apparatus,  with  the  15-fi>ot 
standard  brass  bar,  were  made  on  the  basement  of  the  house  orMr.  Bobbins,  at  Superior 
City.  This  basement  was  a  Iftrce  store-room,  say  25  feet  by  60  feet,  with  its  floor  about 
2  feet  above  the  ground,  the  sou  being  muddy  and  compressible.  Holes  were  cut  in  the 
floor  15  feet  apart,  and  brick  piers  2i  feet  square  sunk  2  feet  into  the  soil.  On  these 
the  stone  bases  (about  2  feet  square  and  9  inches  thick)  of  the  comparator-posts  were 
placed,  and  on  these  bases  the  comparator-posts,  which  were  keyed  to  an  iron  rod  in 
their  interior,  rising  from  the  centers  of  the  bases.  The  tops  of  the  triangular  (S-inch 
sides)  stone  com  para tor-poeta  rose  to  a  con  venient  height  (about  3  feet)  above  the  floor. 
Vibrations  from  steps  affecting  the  steadiness  of  the  posts,  the  earth  was  subsequently 
removed  from  the  sides  of  the  brick  piers,  and  dug  away  beneath  the  floor-timoers,  so 
that  none  of  them  should  touch  the  ground  within  6  or  S  feet  of  the  piers. 

This  improved  their  stability,  which,  however,  waa  never  sood.  The  brick  piers 
ought  to  have  been  carried  down  to  the  Arm  clay  underlying  the  surface  soil. 

During  comparisons  the  tube  between  the  comparators  was  supported  by  two  trestles 
of  the  base  apparatus,  these  trestles  resting  on  their  foot-plates,  which  lay  on  top  of 
brick  piers  carried  down  into  the  soil.  Two  comparators  were  used.  At  first  both  com- 
parators were  read ;  but  subsequently  the  Coast  Surrey  comparator  was  set  at  a  fixed 
reading  and  used  as  a  but-piece,  only  its  level  being  read.  This  saved  time  and  made 
the  differences  depend  on  a  single  comparator.  The  comparators  were  screwed  to  nuts 
leaded  in  boles  in  the  t«p  of  the  comparator-posts.  Once  the  leading  and  its  compara- 
tor (C.  S.  II)  were  found  to  be  loose,  vitiating  preceding  results.  The  standard  bar 
in  its  box  waa  laid  upon  wooden  saddles  rating  on  top  of  tube  of  base  apparatus,  the 
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Baddies  being  firmly  tied  to  tbe  tube,  and  tbo  ends  of  the  bar  directly  over  the  agarte« 
at  the  ends  of  the  tube.  One  man  at  each  trestle  raised  or  lowered  the  tube,  and  with 
it  the  bar,  till  the  centers  of  the  ends  of  one  or  the  other  were  precisely  opposite  the 
center  of  the  ends  of  the  quills  of  the  two  comparators.  That  this  adjust  men  t  be 
accurate  is  of  importance.  For  the  bar,  if  the  adjustment  be  pei-fect  at  one  end,  while 
at  the  other  the  cenl-er  of  the  quill  deviates  from  the  center  of  tbe  end  of  the  bar  by 
.05  inch,  the  bar  will  appear  too  long  by  .00001  inch,  and  the  error  increase  as  the  square 
of  the  deviation  ;  for  the  tube,  supposing  a  deviation  at  the  end  where  the  agat-eknife- 
edj^  comes  in  contact  with  the  comparator  cinill,  with  end  rounded  to  s  radius  of  about 
,^  inch,  a  deviation  of  .06  of  an  inch  would  make  'the  bar  appear  too  short  by  .00361 
inch.  Here  there  is  a  fruitful  source  of  error,  if  the  greatest  care  is  not  used  in  acyust- 
ing  the  position  of  the  tube  in  reference  to  the  comparator  quills. 

In  the  early  readings  considerable  errors  arose  in  this  way.'  The'radins  of  tbe  quill 
end  which  comes  in  contact  with  the  knife-edge  of  the  agate  of  the  base  tube  should 
be  much  longer. 

As  the  15-foot  bar  waJs  easily  sprung  out  of  a  straight  line,  both  horizontally  and 
vertically,  its  straightne^js  was  tested  by  stretching  a  hue  copper  wire  over  an  upper 
edge  of  the  bar,  the  strain  on  the  wira  being  near  its  breaking  strain. 

The  wire  lies  accurately  in  a  vertical  plane,  and  by  placing  a  small  straight  edge  of 
metal,  and  snapping  it  against  the  wire,  whore  it  just  makes  it  sound,  the  bar  is  in 
position  at  that  point.  The  wire  was  .028  inch  in  diameter,  with  a  strain  of  10  pounds, 
about  two-thirds  its  breaking  weight ;  the  calculated  sag  is  .04  inch ;  allowing  lor  this, 
the  edge  of  the  bar  can  be  brought  t-o  a  straight  line  by  wedges  under  the  box,  or  by 
straining  it  sideways  by  wooden  buttons  screwed  to  the  saddles,  and  turning  aboot 
their  screws.  The  apparatus  working  badly,  after  several  days'  work,  it  was  decided 
to  take  it  apart,  clean  it,  see  that  the  rollers  were  free,  &c.  The  bubble  in  the  sector 
level  of  one  of  the  tubes  being  too  long  on  cold  days,  it  became  necessAry  to  refill  the 
level,  and  as  it  was  not  possible  to  replace  the  level  in  its  case  precisely  as  it  was 
before,  the  length  of  that  tube  was  changed,  and  previous  work  on  it  rendered  value- 
less.   It  will  be  best  hereafter  to  do  all  this  before  beginning  comparisons. 

We  had  two  comparators,  one  with  a  but-pieoe  not  giving  so  g<K>d  results  as  two,  a^ 
found  by  the  experience  of  the  Coast  Survey  and  the  Lake  Survey.  Very  careful  and 
strong  men  are  needed  at  the  trestles  during  comparisons,  as  the  tube  in  being  lowered 
is  apt  to  gel  away  from  the  men,  and  come  down  with  a  run.  One  agate  waa  knocked 
entirely  out  of  its  bearer,  and  one  loosened  during  the  comparisons  before  measure- 
ments, through  carelessness ;  fortunately  we  were  able  to  replace  them,  and  by  bur- 
nishing down  the  brass  in  which  they  set,  made  them  firm,  so  that  they  served  per^ 
fectly  well  for  the  measurement  of  the  base. 

No  comparisons  were  ultimately  relied  on  where  the  bar  did  not  reach  a  maximum 
length,  and  the  thermometers  remain  practically  stationary  for  an  hour  at  that  maxi- 
mum. In  spite  of  all  attempts  to  get  rid  of  them,  there  were  variations  in  the  difi'er- 
ences,  as  determined  on  diflPerent  days,  much  exceeding  the  errors  of  observatifyn.  Or 
making  the  comparisons  after  the  measurement  of  the  base,  it  was  noticed  that  the 
irregularities  appeared  to  depend  on  the  temperature,  and  it  occurred  to  me  that  the 
tubes  might  not  be  compensating.  The  supposition  that  the  tubes  were  not  perfectly 
compensated  would  in  part  account  for  these  errors,  but  so  would  an  error  in  the  ex- 
pansive coefficient  of  the  15-foot  bar.  The  discrepancies  made  a  subsequent  examina- 
tion of  both  points  necessary. 

So  much  time  was  lost  by  the  knocking  out  of  the  agates,  the  discovery  at  one  time 
that  the  Coast  Survey  comparator  slide  had  play,  and  the  cleaning  of  the  apparatus, 
that  the  comparisons  extended  from  July  22  to  August  9. 

Tbe  comparisons,  aft'er  the  measurement  of  the  base,  extended  from  August  31  to 
Seutember  2.  The  comparisons  were  made  by  General  Comstock  and  Assistant  E.  S. 
Wheeler,  with  Mr.  £.  J;  Knight  as  recorder.  John  Klein  aud  Frank  Divroode  were  at 
the  trestles  after  the  first  few  days.  Much  credit  is  due  Mr.  Wheeler  for  his  valuable 
assistance,  and  i^  all  the  rest  for  cheerful  co-oporation  and  hard  work.  The  length  of 
the  15-foot  standard  bar  has  not  yet  been  accurately  determined,  but  results,  assuming 
its  length  for  the  present  at  62^  Fahr.,  as  179.99997  United  States  inches. 

Tube  No.  1  was,  by  25  comparisons  before  measurement,  179.96860  inches. 

TuIhj  No.  I  was,  by  16  comparisons  after  measurement,  179.96584  inches. 

Tube  No.  2  was,  by  23  comparisons  after  measurement,  179.98594  inches. 

Tube  No.  2  was,  by  36  comparisons  after  measurement,  179.98534  inches. 

The  cause  of  the  change  of  length  of  tube  No.  1  during  the  measurement  of  the  bar 
is  unknown. 

The  maximum  error  which  that  change  could  introduce  into  the  length  of  the  base 
is  .9  inch,  or  YirS^tnnr. 

U«ing  the  vahie  given  above  for  the  length  of  the  standard  15-foot  bar,  the  resulting 
length  of  the  base  is,  reduced  to  sea-leve^  19870.075  United  SUtes  feet.  This  is  but  a 
proviHioiud  value,  a«  it  depends  first  on  the  assumption  that  the  one  of  the  Hve  brass 
yards  made  lot  \.\i<^lia^^^\it\^^\>^  \^>5£^^m>Miu^  and  marked  '^No.  5^  exact,"  is  an  exact 
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United  States  yard  at  62^  Fahr. ;  second,  on  the  assumption  that  when  the  five  brass 
yards  are  placed  together,  end  to  end,  in  the  order  1,  2,  3,  4,  5,  the  distance  between 
the  extreme  ends  is  the  snm  of  the  lengths  of  the  center  lines  of  the  yards.  The  first 
assumption  is  only  approximately  true,  and  the  second  is  known  to  be  erroneous;  but 
by  an  amount  which  it  is  impossible  to  measure.  Hence  the  definitive  value  of  the 
base  can  only  be  known  after  new  determinations  of  the  length  of  the  15-foot  standard 
bar,  made  with  new  and  more  perfect  standard  yards  now  in  process  of  construction  at 
the  Ofiice  of  Weights  and  Measures. 

Grading  and  meagurement  of  base. — The  base  had  been  originally  cleared  by  direction  of 
General  G.  G.  Meade,  and  measured  with  rods  in  1861.  It  hail  been  hoped  to  lengthen 
it  somewhat,  but  this  was  found  impracticable.  The  old  stations  at  the  extremities 
were  standing,  and  with  slight  repairs  answered  the  purpose.  The  surface  of  the  soil 
at  the  north  end  of  the  base  is  about  2  feet  above  the  water-level  of  1870,  and  at  the 
south  end  about  3|  feet.  Between  these  points  the  surface  undulates  as  the  line 
crosses  from  time  to  time  low  sand  hills,  but  at  no  time  rises  more  than  12  or  15  feet 
above  the  lake.  No  trees  of  any  bize  had  grown  since  1861,  but  in  some  places  the 
bushes  were  thick,  and  the  clearing  away  of  the  sod  difficult.  Nearly  the  whole  length 
of  the  base  was  on  sand  or  sandy  soil,  giving  a  very  easy  setting  for  the  foot-plates 
and  great  steadiness  to  the  tubes.  Lieutenant  Weeden  had  charge  of  the  grading  of 
the  base-line,  which  was  begun  July  14  and  finished  August  9.  Horses  with  a  scraper 
wore  used  for  the  heavier  work,  and  shovels  by  the  crew  of  the  surveyor  for  lighter. 
The  grading  was  not  made  wide  enough,  only  10  feet,  and  this  on  embankment,  or  in 
cutting,  (neither  of  more  than  2  or  3  feet,)  forced  the  tube  carriers  to  go  very  i^lose  (too 
close)  to  the  standing  tube,  and  frequently  required  the  carriers  on  the  outside  of  the 
tube  to  clamber  down  the  side  of  the  embankment,  or  up  to  the  top  of  the  cutting,  at 
great  risk  of  falling,  or  letting  the  tube  fall.  The  grading  where  there  was  cutting  or 
tilling  or  bad  'bushes  or  dead  trees  on  the  sides  ought  to  have  extended  5  feet  on  one 
side  the  base-line  and  10  feet  on  the  other,  making  15  feet  in  all.  The  ti|aie  required 
for  the  grading  was  very  much  underestimated*.  The  organization  for  the  measure- 
ment was  as  follows : 

Ist.  General  Comstock  made  and  looked  after  breaking  of  contacts,  read  sector,  con- 
tact level,  and  thermometer  at  sector  end.  Mr.  £.  J.  Knight  recording  the  number  of 
tube  and  numbers  given  by  General  Comstock,  and  then  taking  the  same  readings 
himself,  excepting  the  contact  level,  and  in  addition  the  thermometer  at  the  middle 
and  forward  end  of  tube.  As  a  tube,  after  being  carried  forward,  was  being  placed 
nearly  in  position,  the  sector  angle  was  reread  and  called  out  as  a  check  on  the  pre- 
ceding reading. 

2d.  Lieutenant  J.  H.  Weeden,  Jr.,  with  the  base  line  transit,  gave  the  line,  taking  it 
up  from  the  station  or  pegs  provi(>usly  aligned,  about  1,000  feet  apart,  and  putting  the 
front  agate  of  front  tube  on  the  line.  This  line  was  not  strictly  correct,  once  the  tubes 
being  otf  the  true  line  by  3  inches,  but  as  this  error  was  distributed  from  the  ofisei, 
(when  the  error  was  made  in  starting  in  the  morning,)  over  a  distance  of  800  feet,  the 
resulting  error  is  so  small  it  may  be  neglected.  Hereafter  pegs  should  be  very  care- 
fully 6(;t  in  a  steady  atmosphere  at  distances  of  800  feet,  then  in  measuring  the  base 
the  longest  sight  of  the  transit  would  be  l.OOO  or  1,100  feet,  up  to  which  distance  it 
will  work  accurately.  The  instrument  should  constantly  be  kept  in  perfect  collima- 
tiou  and  level.  Lieutenant  Weeden  was  assisted  a  part  of  the  time  by  Assistant  A.  C. 
Lamson. 

3<1.  Assistant  £.  8.  Wheeler  was  in  charge  of  placing  the  trestles,  taking  from  time 
to  time  the  place  of  Lieutenant  Weeden,  or  of  General  Comstock. 

The  general  organization  of  a  base-line  party  is  as  follows: 
1  assistant  to  make  contacts. 
1  assistant  at  transit. 
1  assistant  at  trestles. 

1  recorder. 

•    1  man  at  forward  trestle. 

3  men  to  set  foot-plates  and  level  them,  (two  shovels.)  * 

4  men  to  carry  tubes. 

2  men  to  carry  trestles. 

2  men  to  carry  foot-plates. 

2  men  to  carry  transit. 

1  man  to  carry  and  place  line. 

1  man  to  carry  water,  and  for  general  duty. 

2  men  as  watchmen. 

K  party  is  in  tents,  there  will  be  needed  in  addition — 
1  cook. 
1  steward. 
1  waiter. 

Total— 4  assistants  and  21  men. 
03  £ 


nf  June,  snd iirocucded  to  ooonpy  Wlieal  KiLt«  Stiition,  all 
O.  B.  Wbeeltr  ami  party  w«ro  hiufled  on  tlu»  north  nhurp,  i 
I'itli ;  anil  Lieiiti'iiant  Knfftier  ttiiil  party  itt  Bftyfi«l(l  ou  tl 
Btatiim  at  BitylieliL  bail  benn  u-lucteal  by  Cniitaiu  Farciiih; 
RiitTner'a  arrival,  tbe  Blatton  liail  jiint  hr>i^D  cntuplctml 
Siirvfyot,  iimlor  coiiiiiiBiiil  ofLieutonuiit  Weeded. 

Tho  iiii'nHUiTtiii'nts  iif  the  ouHt^rn  triiinftle  ooi;n|iied  ba' 
Biiiiiiiier  oflWiJ,  ami  on  tbeSlM  of  June  tlwy  won?  (-<>iii|>b 
fprroil  to  tt  station  on  Sawtwith  MonntiiiiM,  (tli^'ii  siipi> 
Tliia  Btutinn  huil  bt-en  gnlectcd  and  built  in  l'lri>4,  al><I  il 
wan  therefore  oirRopieit  at  odcc,  wilbotit  fiirtbtr  cxiiin 
Iiirlhur  ntntion'i,  1  bad  rereivrd  iuHtnictioiin  to  niakp  tlic 
eacli  shore,  that  in,  to  have  no  consocutivG  MatiotiH  wliifb 
otli«r;  also  to  avoid  trian)(1i«  roiitaiubiK  nn  aii;;le  hwi  tbi 

A  tboTou|[h  reconHidHwinuH  wbh  inailf,  wvnry  jMiint  givin 
buf  PK  caretully  cxamluetl,  snd  li>  niiu  in»tani;e  a  titatioii  -w. 
miles  ioland  before  it  could  tw  aaci-rtained  tliut  tbe  c<>u( 
tbi8  portion  of  tbu  laho  tho  outlinct)  of  both  ithorcn  tire  co\ 
ous,  no  heights  cnnli)  bo  fonnd  wiftli-leiitly  ]>rotninent 
Mdilitiun  to  thmp  ditllculties,  tbe  land  is  densely  winnI 
tungliil  uiiduT)rrowtb,  mndednf;  profcress  «xtrf  iiitly  diffli 
diiwovered  n  liiie  from  Point  Dctnnr,  ni>nr  Sand  Iitlniiil,  t»  t 
A  station  was  ininipdiatcly  bnilt  at  tho  latter  |ilncc,  au 
HfCiond  triangle  bning  <'oinplet«d,  Mr.  Winner  wna  moved 
Aiignst,  and  five  days  lal^r  IiitMiIcnnnt  Rnfnier  wiui  tranii 
i[n[>niuiblo  l«  obtain  a  suitable  lino  went  I'mm  the  dtnl 
amttlier  was  Imilt  on  tho  he)f[ht  one  and  a  huirniilea  lurt 
u-as  mured  AnKiist  25.  Oa  the  31tit  of  AiiffUHt,  Mr.  O.  1 
next  ii-eHteru  station,  at  Split  Kork  1'oint.  A  tttntiou  wan  i 
IJInll's,  wntt  of  Uetuar,  at  wliieb  |ilacu,  in  the  fulling  of  tre 
dCHtulty  killetl. 

Aluch  time  anil  labor  wPif  consiimod  ir 
reqiiirtil  to  connrct  IIih  trlanniilatluii  wi 
tbe  hike,  without  detiiiite  micceHit. 

Owiiijc  to  Ni'vero  illnrHH,  Ur.  O.  It.  Whivlir  w:ia  conitipll^'d 
the  tilth  of  Septembur  the  remaining;  work  ut  liin  Htatioi 
roiilor,  Mr.  J.  U.  Jones.  It  is  due  to  Mr.  JoneM.  »h  well  nn 
ploywl,  Mr.  J.  li.  I'rout.  CKrk  Olibl,  and  E.  F.  Coolev.  to  i> 
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iicAota  Point.  The  latter  part  of  the  seadon  was  extremely  unfavorable,  and  it  beinff 
evident  that  no  further  results  could  be  accomplished,  on  the  10th  of  October  I  directed 
Lieutenant  RufFner  to  take  command  of  the  steamer  Surveyor  and  proceed  with  his 
party  to  Detroit.  The  remaining  parties  were  taken  on  board  the  Search,  and  arrived 
lu  Detroit  October  17th,  the  Surveyor  arriving  one  day  later.  The  party  in  my  imme- 
diate command  consisted  of  the  ofhcers  and  crew  of  steamer  Search,  save  from  August 
6  to  September  7,  during  which  time  I  was  in  charge  of  the  steamer  Surveyor.  I  was 
assisted  by  Mr.  A.  C.  Lamson,  save  from  July  1  to  August  7,  and  by  Mr.  E.  J.  Knight, 
as  recorder,  until  July  SO.  As  the  results  of  trianguiation,  observations  for  latitude, 
and  difforeuces  of  longitude  require  reduction  in  the  office,  they  are  not  include<l  iu 
this  retN)rt.  I  append  iu  tabular  form  a  summary  of  work  performed  by  parties  under 
my  immediate  charge. 

Very  respectlully,  your  obedient  servant, 

JARED  A.  SMITH, 
Captain f  Corps  of  Engineen. 
Migor  C.  B.  Comstock,  ' 

Corps  of  Engineers,  in  charge  of  Sarveg  of  Northern  and  Northwestern  Lakes. 


Office  United  States  Lake  Survey, 

Detroit^  Dnsember  10,  1870. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  of  the  party 
under  my  charge  dnrltig  the  past  season. 

The  ar»[)ropriation  for  the  Lake  Survey  having  passed  both  Houses  of  Congress  om 
July  15th,  the  steamer  Ada,  in  obedience  to  your  instructions,  was  fitted  out  for  ser^ 
vice  in  the  Held,  and  left.  Detroit  on  July  28,  having  on  board  in  addition  to  my  own 
party  two  shore  parties,  nnder  charge  of  Lieutenant  Livermore  and  Assistant  J.  R« 
Mayer.  Lieutenant  Livermore's  party  was  landeil  at  Behoua,  on  the  east  shore  of 
Lake  Michigan,  during  the  afternoon  of  July  31,  and  Mr.  Maver's  party  the  day  follow- 
ing on  the  west  shore,  a  mile  or  two  below  the  town  of  Manitowoc,  Wisoonsfn. 

To  the  party  under  my  charge  (consistin,^  of  Assistants  Lewis  Foote,  W.  T.  Emerson^ 
and  Recorder  R.  Wallace)  was  intrusted  the  continuation, of  the  off-shore  hydrography 
on  the  east  and  west  shores  of  Lake  Michigan,  and  in  addition  the  moving  and  supply- 
ing the  shore  parties  with  provisions.  I  was  also  ordered,  if  my  other  duties  wouldl 
permit,  to  run  some  additional  lines  of  soundings  at  the  north  end  of  the  lake,  betweeir 
Farnsworth's  Point  and  Point  Aux  Cheues,  and  also  between  Bieaver  Island  and  thei 
oast  shore. 

Work  on  the  wc»t  side  of  the  lake  was  begun  at  Dean's  Dock  and  continned  south 
as  far  as  the  shore  party  work  would  permit,  viz,  sixteen  miles  south  of  Sheboygai)^ 
nmking  about  furty-Hve  miles  on  this  side  of  the  lake.  , 

On  the  east  shore  but  little  was  done,  owing  to  bad  weather  in  the  month  of  August, 
which  prt^vented  the  shore  party  from  sounding,  and  also  on  account  of  the  removal  of. 
that  party  to  Lake  Champlain  early  in  September.  The  work  on  this  shore  was  begun 
at  Little  Point  Sable,  and  continued  south  about  twelve  miles. 

On  the  completion  of  this  work  on  the  east  shore,  I  procetnied  with  the  steamer  to» 
Soul  Choix  Point,  on  the  north  shore.  I  found  the  station  at  that  place  still  standing 
but  very  much  in  need  of  repairs.  The  station  ou  Point  Patterson  w.aa  in  a  worse 
condition  and  cuiild  not  be  used  for  sounding  without  cutting  A  great  deal  of  timber 
between  it  and  the  lake.  I  was  oblige^l,  therefore,  for  want  of  time,  to  u.se  the  station- 
on  Farnsworth  Point  in  connection  with  the  one  at  Seul  Choix.  The  stations  ou  Higk 
and  Gull  Islands  were  also  used  for  running  lines  between  them  and  the  north  shore. 

Our  provisions  and  coal  getting  Ipw,  and  being  obliged  to  meet  vou  in  Milwaukee 
on  the  29th  of  September,  I  left  the  north  shore  on  the  evening  of  the  j23d  for  Milwau* 
kee,  intending  to  run  several  long  lines  of  soundings  across  the  lake  on  our  way  south. 
Three  of  these  lines  were  finisheu;  one  from  south  end  of  Poverty  Island  to  south  end- 
of  South  Fox ;  one  from  Pilot  Island  Light  to  south  end  of  North  Manitou,  and  the 
other  from  Manistee  Piers  to  a  point  on  west  shore,  a  few  miles  above  Two  Rivers. 

The  high  winds  during  October  almost  entirely  prevented  us  from  sounding,  as  our 
remaining  work  consisted  of  long  lines  to  be  run  across  the  lake,  and  for  this  calm, 
weather  is  absolutely  necessary.    From  the  1st  to  the  20th  of  October  iuclusive,  we^ 
had  but  four  days  on  which  it  was  possible  to  sound. 

On  October  19  I  received  instructions  from  you  to  bring  my  own  and  Mr.  Mayer's 
parties  to  Detroit,  provided  the  latter  could  not  work  to  advantage  during  the  remain- 
der of  the  mouth.  I  was  also  instructed  to  stop  on  the  way  down  and  try  to  And  a 
reef  that  was  reported  off  Biddle  Point,  on  north  shore.  Learning  from  Mr.  Mayer 
that  a  few  days  more  would  be  all  that  were  necessary  to  finish  the  work  at  his  camp, 
I  concluded  to  leave  him  to  come  to  Detroit  on  one  of  the  regular  passage  boats. 
I  left  Sheboygan  on  the  20th  of  October  for  Biddle  Point.  I  found  a  bad  reef,  with 
only  8  feet  of  water  on  shoalest  part,  about  four  miles  south  of  MiUe  Coo^^iis^  ^saSs^\»^ 


Corp»  of  EpgiHttrii,  U.  S.  A. 

OrpicE  tT.viTKr 

Majoh  :  I  have  the  honor  to  tmlxnit  thp  fnllniviiiir 
perforin iii  hy  tlit  parly  miiltr  my  t1inr;^<  in  the  fii-M  ilui 

1st.  Tlie}iiirl,vr(>iimKre<Iuf CiTil Af>Kistaiitn  E.  S.Whfi 
Jolm  Wliiriii);,  unit  tni'Tit.v-flvo  lutn,  iu  n'Liuli  uuiiiIht 
KKinFii  of  tliu  Htcuiiifr  Survpyor. 

ai.  LpjivJTiK  Dc-tniit  at  Hiinrise  on  the  monilnc  of  II 
for  Lake.  SiiiHTnir  nntl  iirrivMl  nt  PoTcnpino  MuiiiiTiiin.s  i 
7j  where  I  liimli'd  jiu  astrouoiuieal   party^,  cuusUtiu^  ol 

June  8.—R\n  to  Iluylicid,  Lower  Cnnntla,  n-herc  I  Imili 
tion,  wiIhii4li-roi)l  I'fiiliT-imst,  cnniiilvtiiii;  iLe  n^me  uii 

Juiw  15.— Itai)  out.  tu  tLu  Apofltlu  Islaiitls  nnd  otininii-i 
line  of  cerliiin  of  the  niiHiirvc.vcil  iHlaixlH.  tr>f(ellipr  with 
the  Banie,  ii).<iu  whkli  Ihe  imrty  was  i-mjilojt-a  unfit  W.-, 
time  B.  ronitik'tf!  Burvi-y  wus  niadu  of  Irouwoml  tJn-at 
Devil  jHljiniU,  with  all  of  their  Boiindiiigx,  a  pnrt  iul  niii 
iKlaiid,  1^■ith  all  nf  its  Koundiuiri,  aud  the  imuudiiiira  of  S 
pleleiii  lr-6!>.  *" 


Point.  Til.™*  nrniii);<™cnta  conBiHting  of  touipurinK  th 
lO-fiKit  hkI  iiiuI  enidiiie  the  line,  were  complntetl  mi  ih." 
ft,  liffO,  nt  vliich  tliiiH  I,  l)y  yonr  onler,  ran  to  Biiviicli 
Surveyor  ovrr  tii  SInjiw  Smith.  EufciDMni.  liHtminiui;  ;.„„„ 

.faljfSI.— ReroRhTKiiisbttraiinfiTn-d  from  M.-iiiir  8»ti 
n-jilui-o  RivonhTWhiliiiK,  who  returned  linine  uii  ai-cnnni 

Jalg  24.— Amliitniit  I.amsoti  wm  trnnaft^rrcd  to  replace 
wnrou.  DnritiB  Ihw  liinn  tlier«  was  a  grent  doni  of  siek 
ftoDi  tiro  tail wt>.  lirstly,  tlio  Heaiuii)  was  niiujiunltv  m 
Lako  8niH-rii>r,  froiti  1  tuy field,  TViacun sin,  to  Duliitli  SI 
Interior  iirranKPmeiitK  of  the  eteaincr  were  nuch  as  to  cau 
oaiuH  not  olitiiiiieil.  Itecorder  Whiting  diud  ..f  tjphoi.I  fe 
I  am  atwnred  liy  liis  nItcndinfE  phyairiaa  that  there  was  ai 
aymptoniH  np  to  the  time  of  faia  leaving  my  itartv 

Jvgatt  8.— I  returned  to  Miuueoota  Poiiit  on  thia  <1ate 
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Steamer  Surveyor, 
O^  Part  Sheldofif  Michigan,  September  20, 1871. 

Major  :  I  have  the  honor  to  make  the  following  report  of  the  work  performed  in  the 
northern  part  of  Lnke  Michigan  by  the  steamer  and  party  under  my  orders  : 

I  left  Detroit  on  the  20th  of  May  last  in  command  of  the  chartered  propeller  D.  W. 
Powers.  My  instrnctions  were  in  general  terms  to  complete  the  hydrography  in  the 
northern  part  of  the  lake,  as  far  south  as  lines  drawn  from  the  south  end  ot  Beaver 
Island,  east  and  northwest,  to  the  mainland,  and  also  to  run  lines  of  deep-sea  sound- 
ings, where  needed  to  complete  the  series,  at  the  distance  of  ten  miles  between  thelines, 
in  the  northern  half  of  the  lake. 

I  proceeded  to  the  straits  of  Mackinac,  and  while  waiting  for  the  sounding  apparatus 
and  leads,  which  were  not  ready  at  the  time  of  my  departure  from  Detroit,  I  made  a 
reconnaissance  of  the  shore-line,  and  commenced  building  stations. 

The  sounding-reel  having  been  received  and  fixed  in  place  on  the  night  of  May  30, 
the  oflf-shore  hydrography  was  commenced  the  following  morning.  The  first  line  was 
run  in  the  straits  of  Mackinac,  and  opposite  McGulpin's  Point  light-house.  From 
thence  the  sounding  was  carried  westward,  following  both  shores,  until  connection  was 
made  with  Lieutenant  A.  N.  Lee's  work  of  the  previous  season.  The  last  line  run  was 
two  mile^  west  of  Scott's  Point.  The  open  spaces  between  Beaver  Island  and  the  east 
shore,  Beaver  Island  and  Gull  Island  Reef,  and  between  High  and  Gull  Islands,  were 
also  filled  in.  The  lines  of  soundings  are  approximately  one  mile  apart,  and  in  gen- 
eral direction  perpendicular  to  the  axis  of  the  lake.  The  soundings  in  each  line  were 
made  one-quarter  of  a  mile  apart  where  there  was  reason  to  suppose  that  dangers  to 
navigation  existe<l ;  one-half  a  mile  where  the  bottom  was  regular  and  the  depth  of 
water  less  than  20  fathoms,  and  one  mile  apart  in  deeper  water. 

If  the  former  case,  cross-lines  of  soundings  were  run  one-half  a  mile  apart.  Two 
thousand  and  seventeen  casts  of  the  lead  were  made,  78  per  cent,  of  whioh  were  located 
instrumen  tally. 

The  work  was  plotted  as  it  progressed.    Thirteen  stations  were  built  with  center- 
posts,  averaging  12  feet  in  height ;  four  primary  triangulation  stations  were  repaired,  - 
and  two  light-houses  occupied  as  stations. 

But  few  of  the  stations  of  the  secondary  triangulation  could  be  identified,  and  cuts 
through  woods,  for  lines  of  sight,  had  almost  disappeared^  I  was  thus  obliged  to  use 
stations  with  long  lines  between  them,  and  from  which  the  point  of  reference  in  the 
horizontal  angles  was  sometimes  on  a  side  opposite  from  the  other  station.  It  was  not 
considered  profitable  to  spend  the  best  part  of  the  season  in  recounoitering  for,  build- 
ing, and  locating  stations  at  more  convenient  distances. 

A  reef  not  before  located  was  discovered.  It  is  seven  miles  south  of  Mille  Coquina, 
and  in  range  with  Potter's  Reef  and  Patterson  Point.  It  bears  11  feet  of  water.  ^  A 
spur  of  the  reef,  with  14  feet  of  water  on  it,  lies  southeast,  and  one  and  one-half  miles 
distant. 

Rocks,  sometimes  above  water,  were  found  one-quarter  of  a  mile  from  the  mouth  of 
Rocky  Run,  a  small  stream  which  flgws  into  the  lake  midway  between  Mille  Coquinii 
and  Cranberry  Point.  There  is  a  channel  inside  the  rocks  for  coasters.  A  spur  of  the 
shoal  which  projects  enstwardly  from  Mille  Coquius  Island,  not  indicated  on  the  pub- 
lished chart,  \>  as  sounded  and  located. 

A  shallow  spot,  bearing  8  feet  of  water,  was  found  S.  E.  by  S.  from  Waugoshanoe 
light-house,  and  midway  to  Waugoshance  Island.  The  chart  indicates  15  and  18  feet 
of  water. 

From  my  own  observations,  and  the  statements  of  fishermen  living  near  by,  it  is 
believed  that  the  channel  between  the  light-house  and  the  island  is  subject  to  constant 
change.  A  strong  current  sometimes  sets  through  the  narrow  passage,  and  the  force 
of  a  heavy  sea  in  the  shallow  water,  and  of  the  ice,  piles  up  at  one  time  and  place, 
and  at  another  spreads  out  the  small  boulders  witti  which  the  bottom  is  covered. 
Steam-vessels  almost  invariably  pass  outside  the  light-house,  keeping  about  one-half  a 
mile  distant,  and  masters  of  sail- vessels  only  attempt  the  inner  passage  with  a  favora- 
ble wind  and  current. 

I  would  respectfully  suggest  that  the  sailing  courses,  as  laid  down  on  the  published 
charts,  may  be  changed  accordingly. 

Seven  hundred  and  eighty-eight  soundings  were  made  from  the  small  boat,  and  four 
stations  built. 

Every  opportunity  was  taken  to  gain  information  about  dangers  to  navigation.  It 
is  thought  that  the  only  reef  not  indicated  on  the  chart  is  the  one  oflf  Mille  Coquins. 

Aline  of  deep-sea  sounding  was  made  W.by  N.i  N.  on  Rock  Island  light-house, 
and  one  E.  by  S.  f  S.  on  the  northern  point  of  the  North  Fox  Island.  This  completed 
the  series  of  deep-sea  soundings  in  the  northern  part  of  the  lake.  Forty-eight  casts  of 
the  lead  were  made. 

The  hydrography  was  completed  on  the  5th  of  August. 
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Some  difficnity  Tras  met  with  on  account  of  the  inexperience  of  the  party  and  delay 
created  by  breakaj^es,  at  two  different  times,  in  the  steamer's  engine. 
Very  respectfully,  your  obedient  servant, 

CHAS.  F.  POWELL,, 

Second  Lieutenant  Engineen, 
Major  C.  B.  Comstock, 

in  diarge  of  U,  S,  Survey  of  X.  and  X.  W,  Lakes. 


Appendix  C. 

REPORT  OF  FIELD  OPERATIONS  PERFORMED  DURING  THE  SEASON  OF  1871  BY  THE 
SHORE  PARTY  IN  CHARGE  OF  HENRY  CUSTER,  ASSISTANT  UNITED  STATES  LAKE 
SURVEY. 

The  shore  party  under  my  charge  was  organized  on  the  11th  of  May,  1871,  and  arrived 
at  the  place  of  destination  on  the  19th  ot  May.  The  first  camp  was  located  on  the 
Kalamazoo  River,  about  half  a  mile  above  its  mouth.  Here  the  labors  of  the  party 
were  to  begin,  and  for  the  present,  or  immediately,  to  consist  of  a  survey  of  a  section 
of  shore-line,  and  of  the  Kalamazoo  Kiver  from*^its  mouth  upward  for  a  certain  dis- 
tance. 

'The  field-work  performed  by  the  party  may  be  properly  classified  in  three  classes, 
namely : 

1.  Survey  of  the  shore-line  and  determination  of  azimuths. 

^  Soundiug. 
.  3.  Topographical  work. 

I.— SURVEY  OF  SHORE-LINE. 

The  snrvey  of  the  shore-line  was  begun  at  a  point  about  one  and  a  half  miles  dis- 
tant, northward  from  the  mouth  of  tlie  Kalamazoo  River,  continued  from  the  first 
camp  to  a  poinrsome  10.5  miles  south  frtun  the  point  of  beginning. 

The  locality  at  the  southern  end  of  section  I  is  marked  by  the  remains  of  an  old 
pier,  and  is  otherwiMO  about  4.5  miles  southward  of  the  village  of  Piercore,  situated 
npon  the  shore  of  the  lake.  Two  kinds  of  signals  or  stations  were  used  for  this  sorvcy— 
one  designat^*d  as  sounding  stations,  the  other  as  shore  or  chaining  stations. 

The  sounding  stations  consist<Hl  of  poles  8  to  10  feet  high,  sunk  into  the  ground,  on 
which  the  numbers  of  the  station  were  nailed,  the  whole  properly  whitewashed  and 
braced.  These  stations  were  set  as  near  as  could  be  done  from  700  to  800  metets. 
Shore  stations  or  chaining  stations  were  built  in  such  a  way  that  they  could  be  occu- 
pied by  a  theodolite.  They  consisted  of  a  post  sunk  in  the  ground,  about  4  feet  high 
above  ground  with  a  hole  in  the  center  into  which  a  staff  could  be  inserted,  the  whwe 
station  properly  whitewashed.  Owing  to  the  convexity  of  some  portions  of  the  shore- 
line of  section  I  these  shore  stations  had  to  be  set"  at  short  distances  from  each  other, 
to  enable  sight  and  chaining  front  one  to  the  other.  Where  the  shore-line  was  ooncave, 
longer  distances  were  kept  between  the  Stations ;  as  a  genend  thing  it  was  not  found 
desirable  that  they  should  exceed  the  length  of  700  to  800  meters,  as  longer  distances 
could  not  be  well  determined  by  the  stadia. 

Over  the  whole  distance  of  10.5  miles  of  section  I,  25  sounding  stations  and  39  shore 
stations  wore  set.  At  the  southern  extremity  of  this  section  an  azimuth  or  tripod 
station  was  erected,  some  20  feet  high,  from  which  a  point  on  the  northern  end  could 
be  seen,  (leaning  tree.)  These  azimuth  stations  were  set  at  convenient  points  all 
alon^  the  shore-line  surveyed  by  tbe  party,  the  first  one  on  azifUnth  station  No.  1,  at 
a  pomt  already  described ;  the  second  on  azimuth  station  2,  at  Camp  II,  near  South 
Haven  ;  the  third  on  azimuth  station  III,  12.5  miles  south  of  South  Haven ;  the 
fourth  on  azinmth  station  IV,  at  the  mouth  of  St.  Joseph's  River ;  the  fifth  on  azimuth 
station  V,  near  a  locality  called  Grand  Marais ;  the  sixth  on  azinmth  station  VI,  at 
Camp  4,  near  New  Buffalo.  All  these  stations,  excepting  No.  5,  were  occupied,  and  tbe 
angle  formed  by  the  stations  north  and  south,  with  the  one  occupied,  carefully  deter- 
mined, thus  gaining  valuable  data  for  a*  meander  of  the  shore-line  at  large,  which 
would  check  any  error  of  the  subsequent  detailed  shore-line  meander  in  distance  as 
well  as  azimuth. 

On  each  of  these  azimuth  stations,  careful  observations  for  azimuth  were  taken, 
(no  observations  were  made  at  azimuth  station  V,)  generally  on  Polaris,  the  two  sets 
of  observations  agreeing  always,  within  the  limits  of  a  number  of  seconds.  In  this 
manner  the  azimuth  of  the  same  line  was  obtained  twice,  the  difiTerenco  in  the  two 
results  being  the  amount  of  convergency  of  the  meridians  for  their  Tespective  dificr- 
ence  iu  the  longitude.  With  latitudes  obtained  with  only  moderate  accuracy,  the 
difference  oi  t\ni  Inmo  T^%\>^<i\.\v^  «jLvm.uths  of  the  same  line  would  give  a  fair  means  to 
deteriume  \Ib  \«wg^. 
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The  distatices  between  the  shore  sisals  were  determined  by  a  chain  20  met'Crs  (more 
or  less)  long,  and  also  by  readings  of  the  stadia,  more  with  a  view  to  detect  any  con- 
siderable en'or  in  the  ch 'lining  than  with  an  expectation  that  the  resnltsof  both  should 
closely  agree. 

In  section  I,  shore-line  snrvey,  the  chaining  had  to  be  made  over  very  rongh  ground, 
strewn  with  logs  and  drift-wood,  interfering  materially  with  the  accuracy  of  the 
measurement,  tt  is  next  to  impossible  to  control  the  error  made  in  such  chainments, 
except  by  giving„where  the  ground  was  very  rough  and  the  distance  not  too  long, 
preference  to  the  distances  obtained  by  the  stadia.  Measurement  over  lines  a<\jacent 
to  the  ones  going  over  very  rough  grounds  could  often  not  be  obtained,  or  would  show 
such  a  variety  of  results,  out  of  which  no  general  rule  for  similar  cuAe«  could  be 
obtained  ;  that  is  to  say,  the  application  of  a  correction  coefficient  for  distances  chained 
over  very  rough  ground  was  generallj'  so  uncertain  as  to  make  it«  use  doubtful.  Addi- 
tional shots  or  bearings  to  buoys  previously  well  determine4  will  detect  larger  errors 
in  the  chainiug,  while  small  ones  must  necessarily  remain  undetected.  There  is,  there^ 
fore,  in  each  of  the  distances  a  probable  error  which  cannot  be  detected. 

The  angles  between  the  shore-stations  were  deteripined  with  theodolite  184.  The 
instrument  was  placed  on  a  trivet,  which  had  been  previously  inserted  accurately 
over  the  center  of  the  station.  The  angles  were  read  with  care,  and  by  taking  care 
to  shade  -the  level  (stride  level)  from  the  sun's  rays  good  results  were  obtained. 
Generally  the  magnetic  azimuth  was  ciurried  on  ;  the  instrument  being  provided  with 
a  sensitive  needle,  it  gave  the  observer  a  ready  means  to  detect  at  once  any  larger 
errors  in  the  reading  of  the  angles.  Some  of  these  meander  lines  (3)  were  compu^d, 
that  is  to  say,  their  latitude  and  departure  ascertained,  and  with  it  their  resx>cctive 
closure.  • 

The  resultfl  obtained  were  as  follows : 

Ist  section,  closure  2(y ;  *  2d  section,  9.3  miles  long,  closure  b' ;  3d  section,  12.5  long, 
closure  4'. 

The  considerable  discrepancy  in  the  closure  of  the  first  section  (10.5  miles  long)  is 
probably  due  to  the  roughness  of  the  ground  which  had  to  be  chained  over,  to  the 
comparatively  short  distance  between  the  shore-stations,  but  probably  principally  to 
the  fact  that  during  this  survey  the  instrument's  level  had  not  been  shaded,  causing  a 
frequent  change  in  the  level  and  the  axes  of  the  telescope. 

The  second  section  of  shore-line,  some  9.3  miles  long,  lies  between  Azimuth  Station 
I  and  Azimuth  Station  II.  The  survey  and  chainiug  were  performed  as  above  described, 
the  instrument  however  shaded.  The  chaining  was  much  better  on  this  section  than 
on  the  previous  one.  The  shore-line  being  concave,  bending  westward,  longer  dis- 
tances could  be  made  between  the  shore-stations.  The  azimuth  of  the  line  Azimuth 
Station  I  and  Azimuth  Station  II  was  determined  on  both  stations,  (1  and  2,)  and  the 
results  agree  closely  if  proper  allowance  is  made  for  their  difference  in  longitude, 
which  amounts  to  2,500  meters.  Over  this  section,  42  shore-stations  and  25  sounding- 
stations  were  erected.  Section  3  of  shore-line  lies  between  Azimuth  Station  II  and 
Azimuth  Station  III.  Its  measured  length  is  a  fraction  more  than  12.5  miles.  The 
survey  of  this  section  was  conducted  in  a  similar  manner  as  on  the  former  sections. 
The  chaining  was  good,  and  the  distances  between  the  shore-stations,  on  an  average, 
about  500  to  600  meters  long.  The  azimuth  of  the  line  Azimuth  Station  II  and  Azi- 
muth Station  III  was  obtained  on  both  ends.  The  results  vary  about  5^  giving  for 
the  difference  in  longitude  about  7,500  meters,  which  agrees  very  nearly  with  the  one 
computed  from  the  meandert  itself.  These  computations  are  necessarily  only  approxi- 
mate ones,  since  the  azimuth  computations  are  only  approximate;  also  the  amount  of 
couvergency  due  to  a  certain  difference  in  longitude  was  only  approximately  ohtaiueil. 
On  this  section  46  shore-stations  and  30  sounding-stations  were  ere'cted.  The  next 
section,  section  III,  brings  the  survey  as  far  as  the  mouth  of  St.  Joseph's  River.  Hero 
a  station,  erected  by  Lieutenant  Weeden,  United  Stat«s  Engineers,  of  the  steamer  Sur- 
veyor, was  used  for  an  azimuth  station.  The  length  of  the  sliore-line  between  Azimuth 
Station  III  and  Azimuth  Station  IV  is  9.5.  The  chaining  over  this  section  was  good, 
and  the.  distances  between  the  shore-stations  average  500  to  600  meters. 

Over  this  section  were  located  21  sounding-stations  and  26  shore-stations.  The  next 
section  of  some  ten  miles  briugs  us  to  Azimuth  Station  V,  near  the  locality  known  as 
Grand  Marais.  On  this  section  the  chaining  was  also  favorable.  Both  sections  IV  and 
y  have,  owing  to  want  of  time,  neither  been  plotted  nor  computed.  The  closure  of 
their  resjMJCtive  meanders  can,  however,  confidently  be  assumed  to  be  very  close,  since 
the  survey  was  made  under  very  favorable  circumstances.  Over  section  V,  22  sound- 
ing-stations and  26  shore-signals  were  located.  No  observations  of  any  kind  have  as 
yet  been  made  at  Azimuth  Station  V,  and  the  shore-line  of  section  6,  about  sixteea 
miles  long,  not  as  yet  surveyed. 

Uncommon  sickness  among  the  working  force  of  my  party  delayed  and  crippled  my 
operations  in  St.  Joseph  in  such  a  manner  that  plans  for  operations  further  southward 
had  to  be  changed  entirely. 

*  Entirelv  too  lar^e,  and  should  be  corrected. 

1 7,430n  oiiTereiice  in  longitade  computed  lTtna\}faATii<c»3i<\«t  ol  V^^^ifwiOtfSGk. 
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The  location  of  camp  No.  4  to  New  Buffalo  was  made  urgent  by  the  aickneas  of  the 
men.  which  made  nearness  to  medical  aid  absolutely  desirable.  Since  our  location  in 
canip  No.  4,  additional  soundiug-st^tious  and  8hore-0tation8  have  been  set;  6rsl,  on 
section  7,  about  nine  miles  in  leuj^th,  20  sounding-stations  and  27  shore-stations  were 
erected.  On  section  6,  northward,  only  10  sounding-stations  and  12  shore-stations 
have  as  yet  been  located. 

The  azimuth  of  the  line  Azimuth  Station  V  and  Azimuth  Station  VI  has  been  deter- 
mined once,  namely,  at  Azimuth  Station  VI,  also  that  of  the  line  or  direction  from 
Azimuth  Station  IV  to  the  light-house  of  Michigan  City.  A  strong  attempt  will  be 
made  by  the  party  under  my  charge  to  finish  the  work  from  Grand  Marais  to  Michi- 
gan City,  and,  if  the  weather  and  uie  health  of  the  men  permit  of  it,  it  will  be  proba- 
bly sncccBsful. 

Summing  up  the  labors  performed  on  shore-line  surveys,  up  to  date,  we  obtain  the 
following  results : 

Total  number  of  miles  of  shore-line  survey 1 52 

Total  number  of  stations  located 151 

Total  number  of  shore-stations  erected 219 

^  Number  of  azirauth-stations  erected 6 

1l6tal  number  of  angles  read  to  determine  the  location  of  shore  and  sonnding  sta- 
tions  /. 900 

Kaniber  of  computations  made  to  determine  the  latitude  and  longitude  of  the 

respective  shore-line  meanders  of  section  1,  section  2,  and  section  S 258 

Nomber  of  miles  of  shore-lines  plotted 32.5 

DETERMINATION  OF  AZIMUTHS. 

Azimuths  were  determined  both  by  observations  on  the  sun,  bnt  principally  by  ob- 
servations on  Polaris.  The  former  were  made  with  theodolite  No.  104,  the  latter  with 
ifiKtrnmunt  69.  This  instrument  has  its  axes  unpierced,  and  consequently,  for  observ- 
ing, the  light  had  to  be  thrown  in  in  front,  a  metho<l  of  observing  on  stars  entirely 
new  to  the  observer.    On  Azimuth  Station  1  observations  on  the  sun  were  made. 

Of  a  series  of  six  observations  ohtained  on  the  sun  by  theodolite  No.  104,  with  a 
vertical  circle  reading  to  minutes,  the  mean  azimuth  of  12^  32'  06"  was  obtained  for 
the  line  Azimuth  Station  1  and  Azimuth  Station  II. 

The  azimuth  observations  on  Azimuth  St^ition  II  were  made  on  Polaris,  with  correct 
time ;  some  before  elongation,  others  after  it.  The  result  of  these  observatio&i  were 
leduced  to  tnie  elongation  time. 

Result  of  six  sets  of  observations,  three  repetitions  each  set,  with  direct  and  reversed 
telescope,  give  for  the  azimuth  of  the  mark,  the  ang[le  35°  24'  04",  (tirst  night.) 

Result  of  seven  sets  of  similar  observations  give  the  angle  35°  24'  l&\  (second 
night.) 

This  shows,  in  the  resnlts  of  the  two  nights,  a  difference  of  14".  This  result  may 
Tary  slightly  where  the  final  computations  are  made. 

The  azimuth  of  line  Azimuth  Station  I  and  Azimuth  Station  II,  obtained  from  these 
observations,  is  12°  3^3'  24".  Azinmth  of  the  same  line,  obtained  from  observations  on 
the  sun,  12°  32'  Oti";  difference  in  azimuth,  1°  16".  Difference  in  lon^tnde  between 
the  two  stations  is  2,500  meters,  or  producing  a  convergency  of  meridians  of  about 
1'  27",  a  result  not  differing  much  from  the  difference  in  the  two  azimuths. 

On  Azimuth  Station  111  the  mean  azin.uth  of  the  mark  obtained  from  eight  sets  of 
obser\'ations  of  three  repetitions  each,  direct  and  reversed  telescope,  is  42°  5iF47",  (first 
night.) 

Azimuth  of  mark  obtained  from  six  similar  seta  of  observations  is  42°  52'  57",  (sec- 
ond night.)    Difference  l>etween  the  results  of  the  two  nights'  observations,  10". 

Azimuth  of  line  Azimuth  Station  II  and  Azimuth  Station  III,  obtained  at  Azimath 
Station  II,  is  21°  20'  47". 

Azimuth  of  same  line  obtained  at  Azimuth  Station  III,  21°  15'  43". 
,    Convergency  of  meridians,  5'  3"  in  12.66  miles  of  shore-line. 

ObHcrvutions  for  azimuth,  made  at  Azimuth  Station  IV,  at  St.  Joseph,  give  the  fol- 
lowing results : 

Azimuth  of  mark  obtained  from  two  sets  of  observations  is  58°  56'  18". 

Second  night,  azimuth  of  mark  obtained  from  three  sets  of  observationB  is  56°  55' 
42". 

Mean  azimuth  obtained  from  two  nights'  observations,  58°  56'  00". 
Azimuth  of  lino  Azimuth  Station  III  and  Azimuth  Station  IV,  at  Azimuth  Station 
III,  is  .%°  53'  56". 

Azimuth  of  same  line  obtained  at  Azimuth  Station  IV,  is  35°  50*  04". 
Convercencv  of  meridians,  3'  52"  in  nine  miles  of  shore-line. 

Azimuth  of  line  Azimuth  Stati«m  IV  and  Azimuth  Station  V,  obUined  fh>m  the  obser- 
vation on  Az\\uTvl\\  ^\^V\im  VY ,  \glvee  the  angle  8°  18'  38". 

All  these  o\>tt^t\al\ou«  mti-^  n«x^  ^\i«si\^^%Qa2L^»tii'^utatioxi8  are  made,  using  a  cor- 
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rect  latitude  instead  of  only  an  approximate  one.  The  resnlt  of  the  second  night's  ob- 
servations ma}'  also  modify  itself,  since,  being  taken  near  elongation  time,  uo  reduo- 
tlons  to  the  true  time  were  made,  but  simply  the  mean  of  all  adopted. 

As  an  example  how  observations  on  Polaris  were  generally  made,  and  how  they  ran, 
I  will  here  add  a  sot  of  observations  made  at  Azimuth  Station  VI,  New  Buffalo. 

August  10. — Time  of  east  elongation  of  Polaris,  7h.  35m.  16s.,  mean  time.  Watch 
slow,  11'  46".  Azimuth  of  Polaris,  1^  51'  07",  for  the  approximate  latitude  of  41° 
4b'  03". 

Result  of  first  set  of  observations  of  three  repetitions,  angle  between  Polaris  and 
mark,  119<5  52'  58" ;  time,  7h.  33m.  5:te. 

Result  of  second  set  of  observations  of  three  repetitions,  angle  between  Polaris  and 
mark,  119^  52'  05"  ;  time,  7h.  44m.  508. 

Result  of  third  set  of  observations  of  three  repetitions,  angle  between  Polaris  and 
mark,  119^  52'  28" ;  time,  7h.  58m.  5l8. 

Result  of  fourth  set  of  observations  (reversed  telescope)  of  three  repetitions,  angle 
between  Polaris  and  mark,  119°  53'  03";  time,  8h.  12m.  50s. 

Result  of  tifth  set  of  observations  of  three  repetitions,  angle  between  star  and  mark, 
1190  53/  50" ;  time,  8h.  25m.  328. 

These  observations  will  give  the  azimuth  of  two  lines,  namely,  of  line  Azimuth  SU^ 
tion  y  and  Azimuth  Station  VI,  and  of  the  line  Azimuth  Station  VI  and  Michigan  City 
light-house. 

ITinally,  I  add  here  the  angles  obtained  at  the  different  azimuth  stations  between 
two  other  stations  north  and  south  of  it : 

Azimuth  Station  L — Leauing  tree,  (point  northward,)  Azimuth  Station  II,  South 
Haven  :  angle,  172°  28'  45". 

Azimuth  station  II. — Azimuth  Station  III  and  Azimuth  Station  I :  angle,  171°  19' 24". 

Azimuth  Station  III, — Azimuth  Station  IV  and  Azimuth  Station  I^ :  angle,  165°  21' 
38". 

Anmuth  Station  IV. — Azimuth  Station  Y  and  Azimuth  Station  III :  angle,  191°  2df 
31". 

Azimuth  Station  F.^No  observations  of  any  kind  made  as  yet  on  this  station. 

Azimuth  Station  VL — Azimuth  Station  Y  and  Michigan  City  light-House :  angle,  159° 
11'  36". 


^  n. — SOUNDING. 

In  connection  with  the  survey  of  the  shore-line,  a  s^es  of  soundings  were  mac|e 
from  buoys  located  some  distance  from  shore,  to  the  sounding-stations,  and  from  the  a 
back  to  the  buoys.  The  construction  of  these  buoys  was  the  one  usually  adopted  by 
the  Lake  Survey.  They  were  anchored,  for  the  first  few  miles  from  Azimuth  Station  1, 
northward  in  4  fathoms  of  water;  afterward, during  the  whole  survey,  in  4i,  5,  and  54- 
fathoms  of  water;  in  fact,  in  such  a  manner  that  their  distance  from  shore  would 
exceed  rather  thau  fall  short  of  one-half  a  mile.  They  were  also  placed  as  near  as  pos- 
sible opposite  the  corresponding  souuding-stationa  on  shore,  and  numbered  in  accord- 
ance with  those. 

The  number  set  over  the  fifty-two  milee  of  shore-line,  as  yet  surveyed,  was  121 ;  to  that 
number  n:ust  be  a<lded  20  more,  recently  set  from  New  Buffalo  to  Michigan  City,  which 
will  bring  up  the  total  number  of  buoys  set  to  141.  Of  this  number  121  have  been 
each  determined  by  4  angles  or  bearings  at  least. 

River-soundings  were  taken  in  the  Kalamazoo  River  and  in  the  Black  River,  South 
Haven.  In  the  former  four  additional  buoys  were  set,  some  distance  outside  of  ite 
mouth,  in  5  fathoms  of  water,  from  which  four  parallel  (or  nearly  so)  ranges  were 
sounded  to  some  points  up  the  river,  the  soundings  were  15-8econd  soundings.  The 
rest  of  the  soundm^  on  this  river  were  made  over  25  stations,  located  on  both  banks 
of  the  river.    Station  25  waa  located  at  the  point  which  may  be  assumed  the  head 

of  navigation  of  the  river,  some  two  and  a  half  miles  distant  from  its  mouth.  .* 

•  *  •  ••••• 

The  Black  River  is  too  narrow  a  stream  to  admit  of  much  sounding.  Here  one  buoy 
was  set  outside  the  river's  mouth  in  5  fathoms  of  water,  and  from  it  a  range  of  sound- 
ings taken  to  a  point  up  stream  ;  thence,  sounding  through  the  middle  of  the  stream, 

and  along  both  of  its  banks,  (10'  from  it,)  to  a  pointconsidered  the  head  of  navigation. 

•  •  •  »  •  •  •»■ 

ni.— TOPOGRAPHY. 

This  branch  of  the  work  performed  by  the  party  under  my  charge  was,  perhaps, 
more  fully  developed  than  is  usually  the  case  with  shore  parties,  and  consequently, 
also,  probably  more  time  has  been  spent  upon  its  development. 
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The  topographical  work  performed  by  the  party  may  properly  be  divided  in  throe 
classes: 

1.  Triangnlation. 

2.  Plane-table  work. 

3.  Topography  surveyed  by  theodolite. 

Of  each  class  or  branch  I  shall  take  the  liberty  to  make  a  few  remarks: 

I.  Triangulation. — Tri angulations  were  principally  made  to  locate  inland  poinU, 
defining  the  localitv  of  rivers,  towns,  or  villages. 

The  first  triangniation  was  made  on  .Kalamazoo  River,  and  extending  itself  from 
two  to  two  and  a  half  miles  np-stream,  defining  the  locality  of  the  river,  and  of  the 
Tillages  Saugatnck  and  Donglass.  •  •  •  • 

The  following  data  will  show  the  correctness  of  the  work : 
'  Base-line  A  measnred  216™,  215. 5  computation  ;^ 

Base-line  U  measured  179. 3 ;  179. 6  computation. 

Line  from  northwest  signal  to  Dock  street :  1.  Computation,  1148™.  9 ;  2.  Compnation, 
+  1148.  2. 

Line  from  Dock  street  to  Blnff  street:  1.  Computation,  794. 07 ;   2.  Computation, 

Line  from  Fo^rc^t  street  to  Northwest  street :  I.  Computation,  769. 24 ;  2.  Computa- 
tta,  799. 05. 

^Sh^fjp*^'^^  of  the  respective  triangles  was  within  the  limit  of  the  reading  of  the 
MHIilM  104,  with  which  the  triangulation  was  made. 

ttMiiond  triangulation  was  made  at  South  Haven,  and  consisted  of  the  definition 
^Ip^Pnes  and  angles  of  one  triangle,  which,  In  its  turn,  defined  in  a  general  way  the 
liT«iilidthe  town  of  South  Haven.  •  •  •  •  » 

1.  Measurement  of  a  broken  base-line. 

%  Krectitm  of  four  signals. 

3.  Oocnpation,  four  stations,  determination  of  twelves  angles  by  two  seta  of  three, 
repeating  each. 

4.  Computation  of  seven  distances,  two  of  which  were  check»computations,  locat- 
ing the  five  pointy  of  trianja^nlation.  •  •  #  •  • 

ft.  Plane-table  work. — Tins  instrument,  I  believe  newly  introduced  into  the  service  of 
the  I^ke  Survey,  reeomnicnds  itself  for  use  where  the  topography  is  very  dense  and 
Tariegated,  and  the  topographical  features  are  grouped  square-like,  or  nearly  so. 

When  guide-points  obtained  by  triangulation  form  the  base  of  plane-table  work,  a 
de|i^ree  oi  satisfactory  accuracy  may  be  obtained  with  this  instrument.  Our  labors  in 
this  branch  of  topography  amount  to  three  plane-table  sheets,  comprising  an  area  of 
16. 5  sqnare  miles  of  dense  and  minute  toymgraphy. 

First  sheet  contains  a  minute  survey  of  Kalamazoo  River ;  also,  of  the  villages  Sauga- 

tuck  and  Doughiss.    This  sheet  contains  six  square  miles  of  topography. 

•  •••••  • 

Second  sheet  comprises  the  town  of  South  Haven  and  suburbs ;  also,  Black  River  for 
about  two  and  a  half  miles  from  its  mouth  up  stream.  It  embraces  an  ai'ea  of  two 
square  miles  of  topography.  *  .*  *  *  * 

Third  sheet. — This  sheet  embraces  an  area  of  variegated  topography  amounting  to  4. 5 
B.quare  miles.  Its  principal  features  are  a  survey  of  the  towns  of  Benton  and  St. 
Joseph  ;  also,  a  survey  of  the  St.  Joseph  and  Paw  Paw  Rivers  for  a  distance  of  from 
two  to  two  and  a  half  miles  up  stream  from  their  mouths. 

The  fourth  shfH^t,  if  finished  this  season,  will  comprise  New  Buffalo  town.      ♦      *     • 

III.  Topography  ohtmned  by  the  use  of  the  theodolite. — This  comprises  all  the  topography 
outside  or  further  removed  from  villages  or  towns.  Generally,  a  leading  road,  or  lead- 
ing roads,  were  selected  to  obtain  the  topography  in  the  vicinity  of  the  lake  shore. 
Instrument  104,  having  a  magnetic  needle,  was  selected  for  this  purpose ;  the  points 
were  determined  b3''  a  reading  of  the  stadia  and  a  compass  bearing.  Care  was  taken 
to  connect  the  inland  survey  as  often  as  possible  with  the  shore-hne  survey,  so  as  to 
prevent  any  difficulty  in  the  closure  of  these  two  surveys. 

•  It  may  be  fairly  assumed  that  as  far  south  as  St.  Joseph,  the  topography  to  the 
extent  of  a  mile*  was  included  in  the  survey,  thus  forming  a  belt  of  country  about 
thirty-eight  to  thirty-nine  miles  long  and  a  mile  wide,  topographically  surveyed. 

Tlie  topography  taken  from  St.  Joseph  southward  extended  itself  only  over  about 
one-half  a  mile  back  from  the  shore-line.  •  »  •  • 

An  important  feature  of  the  topographical  survey  was  to  obtain  the  real  or  approxi- 
mate height  of  the  points  surveyed.  As  a  general  thine,  it  may  well  be  assumed  that 
the  rise  and  fall  of  the  country  adjaeent  to  the  lake  shore  corresponded  nearly  with 
the  change  of  height  of  the  bluffs  on  the  shore  itself.  To  obtain  the  heights  of  these 
bluffs  on  the  lake  shore,  measurements  were  made,  either  by  the  hand-level  and  chain 
or  with  the  instrument  104  and  a  stadia.  •  »  *    In  the  vieiuitv  of 


*  Qix«ti&2i\^\AAh.  {!cQm  the  lake  shore. 
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Saugatack,  Tvhero  the  terrain  is  very  hilly  and  wooded,  a  nnmber  of  cross-sections 
were  made  to  detiiio  the  height  and  location  of  points.  #  •  • 

The  ahove  n'port  couiprises  all  the  field  operations  performed  by  the  party  nnder 
my  charge.  The  distressing  spread  of  sickness  among  the  working  force  of.  the  party 
has  crippled  our  labors,  or  their  extent,  materially  already  last  month ;  the  same  is  the 
case  in  our  new  camp,  many  cases  of  fever  that  appeared  to  do  better  in  our  new  camp 
have  now  again  relapsed. 

Since  this  re[K>rt  was  begun,  both  of  my  assitants  have  fallen  sick ;  one  of  them  has 
left  the  survey  and  gone  home.  My  health  is  far  from  being  good ;  relapses  of  the  fever 
have  reduced  the  stability  of  my  health.  Under  these  (iruumstances,  very  little  labor 
can  be  expected  from  the  party,  and  probably  a  great  deal  of  the  work  on  this  section 
will  be  left  undone.  Conclusively,  I  cannot  omit  that  I  have  been  creditably  assisted 
by  Messrs.  McLean  aud  Houseman.  Tlie  two  did  all  the  sonnding,  and  during  the  whdie 
season  the  former  was  in  charge,  for  various  purposes,  of  a  working  force,  while  the 
latter  generally  ansisted  in  topographical  work  and  computing. 
I  have  the  honor  to  be,  very  respectfully  and  truly,  yours, 

H.  CUSTER, 
As8i8tant  United  States  Lake  Survey j  in  charge  ofpartjf. 


Appendix  D, 

•Office  United  States  Lake  Survey, 

May  l^  1871.    . 

Major  :  I  have  the  honor  to  submit  the  following  report  of  the  determination  of  the 
constants,  of  the  primary  base  apparatus  used  on  the  United  States  Lake  Survey. 

The  thermometers  used  were  compared  with  the  Wurdemann  standard  thermometer 
in  this  office. 

The  method  of  comparison  was  as  follows :  The  standard  thermometer  and  those  to 
be  compared  were  all  suspended  in  a  glass  receiver,  which  was  clear  enough  so  that 
they  could  be  read  from  the  ontside.  The  receiver  was  then  tilled  with  pounded  ice, 
covered  with  a  wooden  cover,  and  provided  with  a  dasher  so  that  the  ice  could  be 
stirred  about  as  it  melted.  In  this  condition  aU  the  thermometers  were  read  several 
times.  Afterward  the  receiver  was  filled  with  warm  water,  and  all  the  thermometers 
were  read  at  several  different  temperatures.    The  mean  results  are  tabulated  below. 

Thermometer  No.  1  of  the  base  apparatus  was  broken  at  the  close  of  the  measure- 
ment of  the  Minnesota  base-line ;  nence  it  could  not  be  compared  as  the  others  were, 
but  a  very  close  approximation  to  its  error  from  the  thermometer  readings  made  last 
season.    No.  1  then  stood  near  No.  2. 

After  correcting  all  the  other  thermometers,  the  true  temperature  of  the  place  in 
which  No.  1  stood  could  be  estimated  very  nearly ;  then  this  subtracted  from  the  read- 
ing of  No.  1  leave  its  error  very  nearly  for  that  temperature. 


Table  of  corrections  for  thermameterB, 

• 

8TAKDABD. 

At  32° 

At  41° 

AtSOo 

At  570 

At70o 

At  750 

At88o 

At96o 

At  101° 

At  1100 

TroQ^hton  Sc  Simms* 

standard. 
No.  10.  (baMo) 

0.00 

—0.84 
—0.75 

— 1.:« 

—1.04 
— 0.1(> 
—0.11 

—0.10 

—o.n 
—1.20 

—1.  R7 
—1.27 
—0.03 
—0.53 

-0.65 

—1.23 
—1.90 
—2.20 
— L80 
—0.00 
—1.20 

—0.74 

—1.00 
— SL15 
—2.40 
—1.70 
—0.10 
—1.15 

—0.80 
—1.64 
—1.73 
—1.25 

No.  2,  (ba*«e) 

No.   3.  (bane) 

" 

No.   4.  (baH«) 

No.  5,  {\mb**,  ugw)  . . . 

No.  6,  (ba»e) 

No.   I.  (broken) 

—0.66 
—1.60 

No.  1422  A 

— 0.H1 
—1.13 
—0.61 
—0.71 
—0.40 

—0.57 
—1.17 
—1.00 
—0.73 
-0.67 

—a  80 
—1.90 
—0.80 
— 0.73 
—0.27 
—1.20 
—0.63 
—0.60 
—2.10 
—1.00 

—1. 10 
— 1..30 
—1.90 
—0.70 
—0.45 
—1.24 
—0.64 
—0.47 
—2.21 
—1.01 

Nal459  B 

»•***•*■ 

/  • 

No.  1464  A 

No.  2071  A 

No.  2072  A 

— i.ii 

—0.74 
—0.61 
—2.24 
—0.81 

— i.'ii* 

— O.b0 
—0.64 
—2.14 
—0.80 

No.  1460  A 

—1.30 
—0.63 
—0.66 
—2.10 
-O.80 

—1.25 

—0.65 
-O.80 
—2.25 
—1.15 

—1.33 

Nal478  A 

—a  73 

No.  1478  B 

—0.68 

No.  1493  B 

-3.30 

1^0.1446 

—0.09 

All  the  thermometer  readings  were  corrected  by  the  above  table. 
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The  value  of  the  divisions  of  the  Banmann  comparator  No.  1  (Coast  Surrey)  were 
determined  by  comparing  them  with  the  standard  iuoh-scale  in  this  office.  This  scale 
is  of  silver,  one  incn  lon^,  and  divided  into  tenths  on  both  sides.  The  gradations  on 
one  side  are  much  heavier  than  those  on  the  other  side.  The  two  sides  are  therefore 
distinguished  as  the  heavy  and  tine  sides.  The  following  table  shows  the  valae  of 
each  (U vision  as  given  by  J.  £.  Hilgard. 

Table  akouing  the  value  of  each  division  of  silver  scale. 


Heavy  side. 

Fine  aide. 

Oto   1 

.  inooi  inch. 
.  10066  inch. 
.  10001  inch. 
.  09961  inch. 
.  10028  inch. 
.  09998  inch. 
.  09986  inch. 
.  lO&X  inch. 
.  10033  inch. 
.  09969  inch. 

Oto   1 

.10038  inch. 

1  to   S 

Ito   9 

.  10031  inch. 

Sto   3 J 

2to  3 

.09(M4inch. 

3to   4 

3to    1 

.  10031  inch. 

4  to   5 

4  to   5 

.10036  inch. 

5  to   6 

5  to   6 

.  0^974  inch. 

6  to   7 

6to   7 

.09978  inch 

7to   8 

7  to   8 • 

.  09988  inch. 

8  to   9 

8  to   9 

.  10000  inch 

9  to  10 

9  to  10 

.10035  inch. 

1. 00059  inch. 

L00045hich. 

The  method  of  comparison  was  as  follows:  The  comparator  was  firmly  fastened  on 
the  top  of  a  stone  post.  The  silver  scale  was  laid  on  the  comparator  with  its  ed^ 
parallel  to  the  axis  of  motion.  A  microscope  was  mounted  above  the  scale,  with  its 
cross-hairs  bisecting  a  graduation  of  the  scale.  In  this  position  the  comparator  was 
read.  The  micrometer  of  tlie  comparator  was  then  turned,  carrying  the  scale  with  it, 
until  the  cross-hairs  bisected  another  ^adation  of  scale,  when  the  comparator  was 
read  a  second  time.  The  value  of  the  division  of  the  scale,  over  which  the  cross-hairs 
passed,  was  then  divided  by  the  difference  of  the  two  comparator  readings.  The  resnlt 
was  the  coefficient  required  to  reduce  the  comparator  reailings  to  American  inches. 
This  coefficient  was  determined  for  each  tenth  of  th^ comparator. 

Each  tenth  of  the  comparator  was  tested  on  six  different  divisions  of  the  ailrer  scale. 
The  mean  results  are  tabulated  below. 

Table  showing  the  ratio  of  each  tenth  of  the  screw  of  Baumann  comparator,  Ko,  1,  to  an  Ameri- 
can inchf  as  determined  from  the  standard  inch  scale. 


On  m 
On  m 
On  m 
On  m 
On  m 
On  m 
On  m 
On  m 


HKAVY  SIDE. 

crometer  screw,  from  0  to  1  ratio ." =1.0880 

crometer  screw,  from  1  to  2  ratio =1.0^7 

crometer  screw,  from  2  to  .3  ratio w. =J»0873 

crometer  screw,  from  3  to  4  ratio :=  1.0854 

crometer  screw,  from  4  to  5  ratio - =1.0855 

crometer  screw,  from  5  to  6  ratio =1.0860 

crometer  screw,  from  6  to  7  ratio =1.0897 

crometer  screw,  from  7  to  8  ratio =1.0934 

Mean =:  1.0877 


FINS  SIDE. 

On  micrometer  screw,  from  0  to  1  ratio =1.(^85 

On  micrometer  screw,  from  1  to  2  ratio =1.0869 

On  micrometer  screw,  from  2  to  3  ratio =1.0879 

On  micrometer  screw,  from  3  to  4  ratio =1.0871 

On  micrometer  screw,  from  4  to  5  ratio =1. 0893 

On  micrometer  screw,  from  5  to  6  ratio , =1. 0888 

On  micrometer  screw,  from  6  to  7  ratio =:  1.0859 

On  micrometer  screw,  from  7  to  8  ratio =:  1.0877 


BfEAN  OF  BOTH  SIDES. 


On  micrometeT  screw,  from  0  to  1  ratio =1.0888 

On*iiiicroT\ieteT  Bctew,^tom\\o^T«i\AO =1.0863 

On  mioroDieter  Bcteyr,iio\!iSt\A'^x^\X» s=L(td79 
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On  micrometer  screw,  from  3  to  4  ratio =1. 0863 

On  micrometer  screw,  from  4  to  5  ratio =1. 0874 

On  micrometer  screw,  from  5  to  6  ratio =1. 0874 

On  niicrouietor  screw,  fn>ni  6  to  7  ratio =1. 0678 

On  micrometer  screw,  from  7  to  8  ratio =1.0905 

Mean =1.0877 


Since  the  readinf^g  have  always  been  taken  between  the  second  and  sixth  tenths,  the 
mean  of  the  four  middle  spaces  =  1.0872  has  Ueen  adopted  for  use  in  all  the  following 
reductions.  The  uiicroHcopes  used  in  these  comparisons  were  from  one  of  the  Dert^ng 
theodolites,  and  had  a  nia;xiiif>'i"R  power  of  36  diameters. 

The  Wurdeniann  comparator  No.  1,  (Lake  Survey,)  was  compared  with  the  Baumann 
comparator  No.  1  in  the  following  manner:  Both  were  placed  on  a  stone  post,  end  to 
end,  with  their  axis  (»f  motion  parallel.  The  quills  of  the  Baumann  comparator  butting 
against  the  end  of  the  level  of  the  Wurdemann  comparator.  The  space  between  6  and 
7  of  the  Baumann  coni])arator  was  taken  for  a  standard,  and  compared  with  the  space 
approximately  l)etween  0  and  1,  1  and  2,  2  and  3,  3  and  4,  &c.,  of  the  Wurdemann 
comparator.    The  mean  resulta  are  tabulated  below : 

TABLE. 

Space  between  6  and  7  on  the  Baumann  comparator,  when  measured  approximately 

between — 

• 

0  and  1  on  Wurdemann  comparator  ....* =  10916 

1  and  2  on  Wurdemann  comparator ^ =  10892 

2  and  3  on  Wurdemann  comparator ,...  ^  10875 

3  and  4  on  Wurdemann  comparator =10861 

4  and  5  on  Wurdemann  comparator =10847 

5  and  6  on  Wurdemann  comparator =1 0836 

6  and  7  on  Wurdemann  comparator =  10755 

Mean =10865 


Hence  the  mean  ratio  of  the  space  between  6  and  7  on  the  Banmann  comparator  to 
the  Wurdemann  is  10855,  but  the  ratio  of  the  space  between  6  and  7  to  a  United  States 
inch  is  (from  a  prece<1ing  table)  10878,  dividing  the  latter  by  the  former,  the  result  is 
1.0021,  which  is  the  cn-emcient  by  which  the  readings  of  the  Wurdemann  comparator 
should  be  multiplied  to  reduce  them  to  United  Statues  inches. 

The  stan<lard  yards  Nos.  1,  2,  3,  and  4  were  compared  with  No.  5,  which  is  marked 
an  exact  yard.  The  method  of  comparison  was  as  follows :  A  beam  of  wood  4  feet 
long  was  /astened  to  the  top  of  a  stoue  post  and  carefully  leveled.  The  two  compara- 
tors were  then  secured  to  this  beam  at  a  distance  of  otio  yard  from  each  other.  A 
board  18  inches  lon;^,  with  three  leveling-screws  resting  on  gla^*)  slides  lay  between 
the  comparators,  and  supported  the  yards.  This  board  could  be  moved  sidewiso,  so  as 
to  bring  first  one  yard  and  then  the  other  between  the  quills  of  the  comparators.  It 
was  also  ]>rovided  with  a  tangent  scitsw  for  slow  longitudinal  motion.  Yard  5  was 
fii*st  brought  between  the  comparators,  and  the  quills  carefully  centered  on  its  end. 
It  was  then  moved  longitudinally  until  both  ends  of  the  bubble  iu  the  Wurdemann 
comparator  were  visible. 

The  Baumann  comparator  was  then  read,  and  the  bubble  only  of  the  Wurdemann 
comparator.  The  same  process  was  repeated  upon  another  yard,  the  dilference  in  the 
reduced  readings  being  the  difference  iu  the  length  of  the  yards.  The  mean  of  all  the 
observations  are  tabulated  below. 

Table  showing  the  relative  lengths  qf  the  standard  yards. 

Yard  No.  1  shorter  than  yard  No  5 00016  United  States  inches. 

Yard  No.  2  shorter  than  yard  No.  5 0U016  Uni^etl  States  inches. 

Yard  No.  3  shorter  than  yard  No.  5 00040  United  States  inches. 

Yard  No.  4  shorter  than  yard  No.  5 00038  Uuited  States  inches. 

.00110 


If  yard  5  be  considered  an  exact  yard,  then  the  total  length  of  the  five  yards  is 
179.99890  American  inches.    This  value  is  for  the  central  lines  of  the  yanls. 

The  expansiA)  of  the  brass  standard  bar  15  feet  long  for  1^  of  te!n nerature,  Fahrenheit, 
was  determined  in  two  ways  :  In  the  first  way  the  bar  was  placHMl  betwet'n  two  compar- 
ators, which  were  mounted  on  stone  piers,  fifteen  feet  apart.  The  bar  was  centered  and 
read  in  the  manner  previously  described  for  the  yards,  firht  at  a  low  temperature^  and  then 
at  a  high  temperature.  The  difference  in  the  two  readings  divided  by  the  difference 
in  temperature  gives  the  expansion  for  one  degree. 


1006 


BEPOBT  OF  THE  CHIEF  OF  ENGINEERS 


The  tomporatiire  was  determined  by  placing  six  thermometers  in  contact  with  the 
bar,  and  reacliiig  them  each  time  the  comparator  was  read.  They  were  then  corrected 
by  the  first  tablO,  and  their  mean  taken.  This  niethod  has  been  adopted  in  all  the 
following  expunnieut'8  where  temperature  has  been  required. 

The  mean  results  corrected  for  thermometer  errors,  and  rednced  to  American  ineheSi 
are  tabulated  below : 

Table  of  results  skotcing  the  expansion  of  standard  har  and  comparators  for  one  degree  of  tern- 

peraturef  Fahrenheit. 


Date  of  obaervation. 


December  27  and  28. 1B70 

Decern l>e.r  28  and  30. 1  ci70 

Decenib(>r  30  and  31, 1^70 

December  31. 1870.  and  January  3, 1871 

Mairh  27  and  28, 1871 

Mandi  28  und  29,  li=?7l 

March  2«  and  »).  1871 

March  30  and  31, 1871 

April  3  and  4, 1'='71 

April  4  and  5, 1871 

April  5  and  fi,  1B7I 

April  6  and  7, 1871 

April  10  and  11,1H71 

April  1!  mid  12, 1871 

April  13  and  13,1871 

April  13  and  14, 1871 


Mean. 


^i 

.G^ 

E 

s  >i 

II 

C  COS 

II 

» 

» 

D^qrees. 

Intita. 

31.17 

.00180 

26.  OS 

.00175 

S&OO 

.00176 

12.89 

.OOlFl 

48.  M 

.00181 

•  39.94 

.00187 

46.84 

.00185 

45.53 

.001t<8 

4f).36 

.00181 

46.75 

.00188 

43.91 

.00184 

27.26 

.00181 

27.98 

.00181 

34.78 

.00175 

20.86 

.00181 

29.56 

.00183 

.001821 

In  making  these  experiments,  many  observations  were  taken  both  at  high  and  low 
temperature.  Nearly  all  those  at  a  low  temperature  were  used,  but  at  high  tempera- 
tures only  those  observations  which  were  taken  very  near  a  maximum  length  of  bar 
were  ustnl,  beoaune  when  the  bar  is  at  its  maximum  length  the  tliermonieter  must  in- 
dicate, very  nearly,  its  true  temperature.  The  temperature  and  expau^ion  curves 
were  plotted;  the  observations  used  were  selected  after  a  careful  study  of  these  curves. 
This  method  has  been  followed  with  all  the  observations  made  at  high  temperature. 
The  results  given  in  the  preceding  table,  showing  the  expansion  of  the  bar  and  com- 
parator to  b«  .OOlH'ill  for  1^.  The  expansion  of  the  comparat'ors  computed  from  mea- 
enrenient,  and  detenuinod  by  experiment,  is  .00008;  subtractinjj:  the  Jjitter  fn>m  the 
former  we  obtain  .00174  United  States  inches  for  the  expansion  of  the  standard  bar  for 
1^  Fahrenheit.  These  experiments  were  not  considered  satisfactory,  because  each  result 
depends  upon  two  »«^t8  of  observations  made  with  an  average  interval  of  tweuty-fonr 
hours  lu'tween  them,  in  which  time  the  piers  might  havemoved,  thereby  introducing  an 
error.  A  second  series  of  experiments  were  thert^fore  made  in  the  following  manner.  The 
yards  and  bar  were  placed  in  separate  boxes,  one  above  the  other.  The  box  holding 
the  yards  was  filled  with  pounded  ice.  This  kept  the  yanls  at  a  constant  ttmiperature 
and  length,  while  the  temperature  of  the  bar  was  alternately  raised  and  lowered. 
Comparator  rea<lings  were  taken  on  both  bar  and  yards  at  high  and  low  temperature 
of  the  bar,  then  the  difference  of  the  readings  of  the  bar  ^nd  yanls  at  low  tempera- 
ture, subtracted  from  the  difference  of  the  readings  at  high  temperature,  give  the  ex- 
pansion of  the  bar  for  that  change  of  temperature ;  then  dividing  by  the  difference  in 
temperature  gives  the  expansion  for  one  degree. 

The  mean  results  are  tabulated  below : 


April  10  and  11, 1871 
April  11  and  12,  1871 

April  13.  1871 

April  13  and  14,  1871 

Mean 


Date  of  obaervation. 


Difference  in  .Expanaion  for 
temperature,     one  degree. 


.00178 
.00175 
.00175 
.00173 
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The  same  resalt  having  been  obtained  in  two  entirely  different  ways,  .00174  Ameri- 
can iuohes  has  been  adopted  as  the  expansion  of  the  brass  standard  bar  for  1^  of  tem- 
perature, and  is  probably  true  to  the  lust  place. 

The  expansion  of  the  tubes  was  obtained  in  the  following  manner :  The  tnbe  and 
the  standard  bar  were  mounted  on  the  trestles  as  for  ordinary  comparison.  Compar- 
ator readings  were  taken  on  both,  alternately,  at  high  and  low  temperature.  The  dif- 
ference of  the  comparator  readings  at  low  temperature  was  subtracted  from  the  differ- 
ence at  high  temperature,  and  the  remainder  divided  by  the  difference  of  high  and 
low  temperatures;  the  result  was  the  amount  which  the  bar  expands  more  than  the 
tub^  for  1^.  This  quantity  was  then  subtracted  from  the  expausiou  of  the  bar,  (.00174 ;) 
the  remainder  was  the  expansion  of  the  tul>e.  The  expansion  of  the  yards  was  deter- 
mined in  the  same  manner,  with  a  slight  difference  in  the  method  of  reduction,  arising 
from  the  following  cause :  -  • 

When  the  expansion  of  the  yards  was  determined,  the  yards  and  Jtlie  bar  were  packed 
in  the  same  box,  and  covered  with  cotton,  hence  their  temperatures  were  practically  the 
same,  but  when  the  expansion  of  the  tubes  was  determined,  the  bar  was  placed  above 
the  tube,  and  its -temperature  was  sometimes  8  degrees  higner  than  that  of  the  tube. 
In  this  case  the  comparator  readings  of  the  bar  were  first  re<luced  to  that  which  they 
would  have  been  if  the  temperature  had  been  the  same  as  that  of  the  tube.  This  reduc- 
tion was  made  by  multiplying  the  expansion  of  the  bar  by  the  difference  in  tempera- 
ture of  the  bar  and  tube,  and  subtracting  the  result  from  the  comparator  reading  of 
the  bar. 

The  mean  results  are  tabulated  below : 
• 

Tube  No,  1. 


Date  of  observation. 

Difference  of  high 
and  low  temper- 
ature. 

Amount  which 

bar  expands 
more  than  tube. 

March  S7  and  3d,  1871 

Degrees. 

\     40.11 
31.81 
40.99 
39.43 

.00161 

Hare h  28  and  39,  1871 

.00161 

March  29  and  30.  1871 

.00159 

March  30  and  31.  1871 

.00159 

Mean 

.00160 

.00174 

£xnan8ion  of  tube  Ifo.  1  for  one  deirree  of  tomoeratnre. 

.00014 

Tul>eXo,2. 

Date  of  observation. 

• 

Difference  of  high 
and  low  temper- 
ature. 

Amount  which  bar 

exiiands  more 
than  tube  No.  3. 

A  nri  I  3  and  4. 1871 

44.23 

. 00175 

Ainil  4  dud  5  1871  

43.3:1 

.00173 

April  Sand  0,11=^1 

A  pril  G  and  7. 1871 

45. 19 
39.02 

.00170 
.00171 

Mean r^.^ ......1 

.00173 

* 00174 

Expansion  of  tube  "So,  3  for  one  degree  of  temperatnre 

.00003 

Standard  yards. 

Date  of  observation. 

• 

Difference  between 
high  and  low  tem- 
perature. 

Amount  which 

yards  expand 

more  than  bar. 

November  S3  and  25, 1870 

^Degrees. 
83.63 
10.13 
7.43 

.00009 

Noveiul>er38and39. 1870...'. 

.00009 

November  29  and  3D,  1870 

.00009 

Mean , 

.00009 

• 

.00174 

Expansion  of  yards  for  one  deirree  of  temneratttre J'. . .» . 

.00176 
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The  refraltA  f^ren  in  tbe  abore  table  are  probably  tme  to  the  filth  place.  The  lenjeth 
•f  the  ftfaodard  1>ar  was  determined  bj  comparing  it  with  the  standard  yard.  F«r 
this  pnrpoee  the  yanis  and  bar  were  placed  side  by  side  in  the  same  l»ox,  and  the  eoB- 
Mrator  readings  taken  on  both  of  tnem,  temperatnre  being  taken  at  the  same  tiaie. 
The  comparator  nra^lings  were  then  reduced  to  what  they  would  have  been  if  the  tem- 

Seratute  had  been  62^.  The  difference  in  the  reduced  comparator  reading  was  the 
ifference  in  the  length  of  l>ar  and  yards  at  02^.  The  yards  were  placed  in  re^lar 
onler,  and  their  ends  kept  in  contact  with  spiral  8|>rings  exerting  a  pressure  of  two 
wmmU.  Of  all  the  obitervations  taken,  9^  were  selected  which  were  called  goed. 
The  mean  of  these  olisenrations  showed  the  yards  to  be  .00107  shorter  than  the  bar. 
The  length  of  the  y«irdH,  as  previously  determined,  was  179.9^^890 ;  hence  the  length  of 
the  bar  would  lie  the  i^um  of  these  two  quantities,  (179.99997  United  States  inches.) 

The  aUive  obs^rrrations  were  taken  through  a  range  of  temperature  from  2J^  to  ^. 
During  the  lime  of  ^ he  observations,  the  yards  were  taken  apart  and  relined  eight 
times.  The  probable  error  from  obBervation  of  final  renolt  is  .0(1002.  There  is,  how- 
ever, an  uncertainty  of  .00100  in  the  total  length  of  the  five  yards,  when  placed  end 
to  end,  owing  to  irregularities  in  their  end  surfaces.  These  irttxalnrities  were 
di«(covered  fin»t  by  a  difference  in  the  total  lengths  of  the  five  yards  when  placed  ia 
different  onler^ ;  and  again  by  a  series  of  observations  made  on  the  central  and  diag- 
onal  lines  of  each  yard.  There  is  no  means  of  obtaining  a  correction  for  the  irregu- 
larities; hence  the  uncertainty  in  the  length  of  the  yarns,  and  conse<inently  the  bar 
still  remains.  The  lengths  given  above  were  adopted  for  use  until  better  means  fur 
comparisons  are  obtained. 

Summarjf  of  renilts  obtained. 

The  thermometers  have  been  found  to  differ  considerably  from  the  standard.  Their 
corrections  are  tabulated  on  page  2. 

The  co«*fttcient,  by  which  the  readings  of  the  Baumann  comparator  No.  1  most  be 
multipliefl  to  reduce  them  to  American  inches.  Is  1.0:^2. 

The  saine  for  the  Wunlemaun  comparator  No.  1  is  1.0021. 

The  exjiauHion  of  the  brass  standard  bar  for  1^  Fahrenheit  is  .00174. 

The  same  for  five  standard  yards 00176 

The  same  for  tulie  No.  1 00014 

The  same  for  tul>e  No.  2 00002 

The  same  for  comparators OUOOd 

The  comparative  lengths  of  the  yards  differ  very  much  from  the  lengths  marked  on 
them,  in  one  cane  .OUOtiS  inches.  Their  ends  are  not  planes,  but  irregular  surfaces, 
making  in  one  case  an  angle  of  eight  minutes,  with  the  perpendicular  to  the  axis. 
The  sum  of  the  central  lines  is  179.9dd90  United  States  inches,  assuming  yard  No.  5  to 
be  an  exact  yard. 

The  length  of  the  standard  bar  is  179.99997  United  States  inches,  with  the  uncer- 
tainty of  .001(»0  inch,  owing  to  the  irregularity  of  the  end  surfaces  of  the  yards. 
Very  respectfully,  your  obedient  servaut, 

E.  S.  WHEEI-ER, 
Asristant  United  States*  Lake  Hvrrey. 
Major  CvRr.s'  B.  Comstock, 

C'orp»  of  EngineerSf  United  State$  Army, 


Appendix  E. 

Office  United  Statf^  Lake  Sitrvey,  " 

Detroit,  Septembi-r  30,  1871. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  meteorology  of  the 
lake  8ur>'ey : 

In  March  of  the  present  year,  a  vacancy  having  occurred  in  this  department,  I  was 
instructed  by  you  to  take  charge  of  its  computations  and  to  inspect  the  accuracy  with 
which  the  observations  were  being  made.  • 

It  is  but  just  to  state  that  I  fouud  many  and  perplexing  inaccuracies  in  the  records 
of  the  obwirvers,  and  the  leductions,  es|)ecially  of  the  water-gauges,  were  not  in  all 
cases  satisfactory. 

Having  had  other  duties  to  perform,  being  in  charge  of  the  computing  department  of 
the  Lake  Survey,  and  havinf!^  also  an  unforeseen  amount  of  astronomical  observations  to 
make  during  the  summer,  1  have  bad  but  little  time  to  give  to  the  study  of  results. 

I  give  herewith,  for  the  years  not  already  published,  the  results  in  tabbies,  with  as 
mucTi  accuracy  &«  v;aA  \\Q«&vUle  from  the  data.  In  accordance  with  instructions  from 
you  bearing  isk\A  Ku)^\i  1 ,  V  nSs^Xai^  V}^  ^^aXSatuk  to  the  east  of  Detroit  and  determiiied 
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with  cftTO  the  icroH  of  water-gangea  with  referenc«  to  permaneDt  bench-inarks.  Where 
the  old  Iwncb-mui'kR  wore  to  bo  founil  the  Ecros  were  again  rorerrod  tu  thvae.  The 
aniniiQt  uf  error  at  any  odo  of  fonr  atattoua  was  not  Ii'sa  tliun  half  a  fuoC.  Tfie  beiehta 
oftlie  iiiat^ruB  of  tbu  barometers  were  also  dotermiued  with  reference  tu  tbeiorooftba 

woter-^atiges. 

Terj  respectfully,  your  obedient  Servant, 


Tlie  following  table  gives  the  mean  monthly  water  level  below  the  high-water  mark 
of  183d,  in  feet  and  decimals  of  a  foot,  taken  Irom  the  bi-flve  day  uieanti,  for  the  months 
ftom  April  to  Noveuibei,  inclnsive,  of  the  year  1B70. 
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Formula  for  the  temperature  cHrce^  placiug  the  origin  at  January  15. 

A  =  ao  ^-^iicoa  0  -j-  fla('oa2  6 -{- a^  co8^ 6 ] 

for  the  Nt»»  day,  $  =., J^  X  300'^  -f  6,  sin  ^  -f-  6,  aiu  2  &-|-  &,  sin  3  ^ 
•^'        365.25 

Table  2  of  the  constante  in  this  formula  and  the  mean  errors  computed  from  Table  1. 
Stations. 


Superior  City.  Wl« 
Mnrquottn,  Mich.. 
Milwankne,  Wis  . . 

Dftroit,  Mich 

Monroe  Citv.  Mich. 

Cleveland,  Ohio 

Biitiiilo,  N.  r  

Fort  XiAjcarn,  N.  Y 

Charlotte.  X.  Y 

Sackett's  Harbor.  X, 


37.803 
41.013 
45.3«tri 
47. 315 

49.  7:i8 
71.-» 
11»9 
171 


49. 
4G. 
46. 
47. 


Y.    46.477 


-25.  433 
-.M.  Ill 
-23.1W5 
-•J3.030 
-•24.  :«K) 
-•2i  964 
-2i  495 

-*W.  774 
-24. 398 


«t 

Oj 

bx 

bt 

bn 

e« 

—0.853 

—0.812 
—07595 

—3.801 

+1.003 

—0.388 

:i:0.92 

+0.362 

—4.300 

—0.320 

—0.378 

±0.49 

+0.008 

—0.490 

—3.269 

+0.788 

+0.118 

±0.55 

+0.  :i.VI 

+0.097 

—2.571 

+0.  102 

—0.080 

±0.53 

+0.  5r>7 

+0.113 

—2.  750 

+0. 232 

+0.  027 

-^0.53 

+0. 181 

—0.  012 

—alio 

+0.  079 

+0. 185 

±0.46 

+  0.7.« 

— O.OHO 

—3.944 

+0.020 

—0.242 

±0.57 

'     + 1.  0^8 

—0.  4(M 

—4.  852 

+0.364 

+0. 125 

±0.48 

+  0.706 

—0.  090 

—3.859 

+0. 270 

—0.030 

±0.48 

—0.508 

1 

—0.  670 

— 1.TJ9 

—0.465 

—0.203 

±1.04 

The  same  formula  under  the  fidlowing  form,  phiciug  the  origin  at  the  beginning  of 
the  year : 

A=  A  +  Bi  sin  (9  +  d)  -h  Ba  sin  (2  0  +  C«)  +  Ba  sin  (3  G-f  C,) 

Mhoro  ,  yf  V 

A  =  ao ;  Cr  -f-  15r=tan'"  (  •_  <h_  \ 


_  Or  _ 


N 


sin  (Cr  -f  li>'') 
for  the  N**^  day  from  January  Ist. 


6^=^^^^  i..s=^a.^+^r^;  ^=^^^^^ 


365.25 


Taiile  3  of  the  vonstani  in  this  formula. 


Sn[M»rior  ('ity.  Wis 
Marqin'ttr.  Mirh 
Milwauke*'.  Wis . 

IVtroit,  .\lirh     

Moiinte  Cil  V.  Mich 

CleveloiHl.  Ohio 

Biirtalo,  N.  Y  

Fort  Niagara,  X.  Y  ... 

Ch.'iilotte,  N.  Y 

Siickeit's  Harbor,  N.  Y 


37. 803 
41.013 
4.').  .Irfd 
47.  315 
4!».73r« 
49.715  i 
46.  I!i9 

46.  171 

47.  H?0 
4ii.  477 


25.  71 
24.  49 
2:1.  51 

23.  17 

24.  .54 
2:J.  175 
22.7tJ 

23.  62 
2:J.  10 

24.  Ki 


I 


0. 

79 

0. 

37 

0.(K)  1 

0. 

20 

0. 

73 

1. 

14 

0. 

76 

0.69 

0.90 

0.42 

0.5J 

0.125 

0.115 

0. 1H5 

0.25 

0.42 

0.  10 

0.70 


246  .10  no 

244  53  10 
247  (H)  .30 
24-?  37 
218  34  0) 
247  15  .'W 

245  02  00 

243  08  40 
245  2:)  00 

244  00  30 


289  38  30 
101  32  20 
:t30  36  10 
43  52  30 
37  33  00 
36  15  10 
58  25  20 
41  36  40 
39  04  :m) 
197  30  50 


199 
161 
23^ 
e4 
31 
311 
l.5;j 
24'> 
195 
208 


26  00 
21  40 
32  :>o 
3<;  40 
34  00 
23  30 
19  20 
13  00 
56  30 
07  1(0 


Taiilk  4. — Minimay  maxima^  and  vernal  and  autumnal  mean. 


Minima. 


Stations. 


Snperior  Citv,  Wis 

MHn[uettG.  Mirh  

Milwaukee,  Wis 

Detniit.  Mich  

Monroe  Cit  v.  Mich 

Clovelanil,  Ohio    

Buffalo,  N.  Y 

Fort  Xiai^ara.  X.  Y 

Chnrli>tte,  X.  Y 

Sacki!tt's  Harbor,  N.  Y 


o 
10.  .59 
16.27 
31.59 
24.60 
2.5.90 
26.78 
23.86 
2:1.  41 
25.41 
20.31 


Jan nary 
January 
January 
January 
January 
January 
January 
January 
Januarj 
January 


30 
28 
18 
23 
21 
22 
28 
25 
26 
36 


Maxima. 


Vernal     Autumnal 
mean.  mean. 


Farhonheit.i     Date. 


63.98 
64i.  18 
69.52 
70.77 
74.76 
73. 02 
69.  93 
71.20 
71.78 
71.38 


Dat4?. 


I 


Date. 


July 
July 
JulV 
July 
July 
Julv 
July 
Julv 
July 
July 


28 
25 
25 
23 
22 
2;! 
26 
25 
26 
34 


:  April  23 
April  26 
April  25 
April  83 
April  23 
April  34 
April  37 
May  1 
April  28 
April  25 


Octoh«»r  25 

OctolH-r  25 

October  24 

]  (k:tobcr  21 

•    OctolHT 
OotOlKT 

October 

I  October  25 

Octolier  23 

October  29 


21 
2:i 
23 


Very  respectfully,  your  obedient  servant, 

O.  B.  WHEELER  A$sistant  Lake  Suncy. 
General  C.  B.  Co.mstock, 

iSuptrintcHdent  United  Statet  \ake  Survey. 
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8UFBRIOR  CITT,  WISCONSIN. 

Percentage  of  winds  fivm  the  different poinU  of  compamfor  the  fear  1870. 


Months. 

S. 

N.E. 

S. 

0.0 
0.0 
0.0 
0.0 
2.7 
2.2 
1.1 
1.1 
15.6 
8.7 
l.t 
3.2 

8.B. 

S. 

8.W. 

W. 

jf.vr. 

Calnu. 

Jnnnarv •• 

2.2 
1.3 
3.3 
4.5 
5.3 
1.1 
0.0 
1.1 
5.6 
2.2 
3.3 
4.3 

12.3 

28.7 

31.1 

40.9 

66.7 

62.2. 

34.4 

17.0 

42.2 

16.3 

ao 

15.1 

0.0 
•    0.0 
0.0 
0.0 
0.0 

as 

1.1 

lao 

4.4 
2.2 
1.1 
0.0 

0.0 

1.3 

0.0 

0.0 

0.0 

0.0 

0.0 

12.5 

11.1 

7.6 

10.0 

2.2 

31.5 
28.7 

7.8 
25.0 
14.7 
26.7 
54.8 
21.6 

7.8 
22.8 
30.0 
34.4 

5.6 
2.5 
1.1 
2.3 
2.7 

a3 

5w4 
1.1 

0.0 
13  0 
15.6 
18.3 

If.  2 
1.3 

a3 

0.0 

&0 

1.1 

3l» 

19.3 

5.6 

21.7 

90.  • 

l&l 

37.1 

Februnrv 

36L8 

Mrt*'!* 

S3L3 

Auril 

27.3 

M«v 

to 

Jnor 

HO 

Julv  

0.0 

•  *■*.»  •  ••■.•••••.•.-••-«-••••- 
^tiirost 

115 

8ept«'mber 

October  

7.» 
&5 

yoTwuber 

HLO 

Bd'cniber 

•     15 

MAHQUETrKy  MICHIGAN. 

Penxntage  of  winds  from  Ike  different  points  of  compass  for  the  year  1870. 


Month*. 


JffnnAiy . . . 
IVbrimry.. 
March  .*. .. 

April 

Mny 

Jui>c 

July 

Ani^nst... 
Si«j>t«»inb«*r 
October  . . 
November 
December 


1 
N. 

X.E. 

£. 

14.0 

sr.7 

4.3 

6.0 

34 

11.9 

27.3 

8.7 

10L9 

24.4 
18.3 

33 

6.7 

32 

a6 

25.6 

as 

7.8 

3a4 

2.2 

ao 

13.0 

1.1 

a  2 

23.3 

&6 

2.2 

11.8 

6.5 

a2 

4.4 

2.2 

a3 

5.4 

9.7 

2:2 

&£. 


4.3 

a3 
a3 
1.1 

Id.  3 
4.4 

a  2 

10.8 

a3 

10.8 
6.7 

a5 


s. 


ao 

6.0 
2.2 
12  2 
11.8 
17.8 
2ft4 

ia3 

7.8 
17.2 
ILl 

9.7 


SLW. 


15.1 

lai 

5.4 

a  9 
a6 
1. 1 

9.7 
12L9 

a7 

7.5 

14.4 

5.4 


W. 


SO.  4 
15u5 

ia3 
ia3 

5.4 
4.4 

12.9 
22.6 
12.2 
20.4 
22.2 
37.6 


N.W. 


l&l 

25.0 

4L3 

7.8 

7.5 

15u6 

12:9 

11.8 

11.1 

15.1 

25.6 

lai 


Calm*. 


I 


a6 

11.9 
2LT 
2a3 
19.4 
20.0 

a7 

43 

r.8 

65 

10.0 

7.5 


MILWAUKEE,  VTISCONSIX.  ^ 

Percentage  of  winds  from  the  different  points  of  compass  for  the  pe>ar  1870. 


Months. 


jHnuAr>-... 
February.. 
March  .*... 

April 

May 

June 

July 

AUjfHHt 

SepteiulKT 
Oct«»ber  . . . 
NoTfmber. 
I>ecember . 


N. 

N.E. 

E. 

S.E. 

12.4 

S.W. 

W. 

N.W. 

1 

Calms. 

ao 

10.1 

5.6 

14.6 

2a6 

5.6 

4.5 

23:6 

0.0 

12.3 

2.5 

7.5 

an 

3a7 

as 

SlO 

40. 0 

1.1 

lai 

2.2 

a  2 

1.1 

17.2 

4.3 

2a& 

S9.0 

0.0 

a7 

2.2 

lai 

ao 

7.9 

1.1 

3a7 

3a2 

2.4 

0.6 

a6 

1.2 

a4 

ao 

ao 

lai 

55.4 

1.2 ; 

9.4 

ao 

4.7 

ao 

a2 

0.0 

9.4 

67.0 

0.0  ' 

12.4 

2.2 

2a  6 

ao 

7.9 

a4 

14.6 

^9 

2.2 

15.7 

4.5 

15.7 

5.6 

7.9 

ao 

2.2 

4&I 

6.7 

11.1 

0.0 

2.2 

ao 

1.1 

2.2 

24.  4 

S3.2 

1      ao : 

lai 

0.0 

la  I 

ia7 

17.9 

ao 

2a2 

15  5 

2.3  1 

ai 

ao 

7.0 

1.2 

2a3 

2.3 

2a3 

3^6 

4.7 

1 

&8 

ao 

a5 

2.3 

17.4 

ai 

27.9 

3a2 

DETROIT,  MICHIGAN. 

Percentage  of  winds  from  the  different  points  of  compass  for  the  gear  1870. 
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MONROK  CITY,  AIICHIGAX. 

Percentage  of  winds  from  the  different  points  of  compass  for  the  year  1870. 


Montha. 


Jannary... 
February.. 
March..'... 

April 

May 

June 

July 

August  — 
Sepu^mber 
October  . . . 
Novemb«r . 
December. 


N. 

N.E. 

£. 

S.E. 

S. 

8.W. 

W. 

N.W. 

12.0 

7.2 

4.8 

9.6 

6.0 

32.5 

14.5 

ia4 

6.0 

26.2 

4.8 

9.5 

3.6 

10.7 

16.7 

2-<2.6 

11.8 

34.4 

7.5 

4.3 

2.2 

7.5 

9.7 

22.6 

1&7 

2a9 

10.0 

14.4 

4.4 

8.9 

0.0 

16.7 

10.8 

29.0 

10.8 

6.5 

7.5 

90.4 

10.8 

4.3 

6.7 

22.2 

&9 

6.7 

14.4 

22.2 

2.2 

16.7 

5.4 

&6 

&5 

7.5 

15.0 

ia3 

21.5 

17.2 

9.7 

17.2 

1.1 

5.4 

17.2 

20.4 

11.8 

17.2 

20.0 

3L1 

7.8 

7.8 

7.8 

5.6 

2.2 

10.7 

9.7 

19.4 

1.1 

6.5 

4.3 

33.3 

7.5 

ia3 

14.0 

7.0 

1.2 

7.0 

16.3 

25.6 

5.8 

23.3 

a6 

10.8 

0.0 

3.2 

15.1 

37.6 

ao 

16.1 

CLEVELAND,  OHIO. 

Percentage  of  tcinds  from  the  different  points  of  compass  for  the  year  1870. 


BUFFALO,  NEW  YORK. 

Percentage  of  winds  from  the  different  points  of  compass  for  the  year  1870. 


Months. 


fTanuary. .. 
February.. 

March 

April 

May 

June 

July 

August  ... 
September. 
October  . . . 
Noveuibor. 
December . 


N. 


3.2 
2l4 
1.1 
3.3 
0.0 
3.3 
0.0 
0.0 
3.4 
0.0 
LI 
5.4 


N.E. 

E. 

S.  E. 
5.4 

S. 

8.W. 

n.8 

5.4 

25.4 

2ao 

20.2 

6.0 

4.8 

as 

16.7 

34.4 

4.3 

2L2 

4.3 

12.9 

35.6 

4.4 

3.3 

2.2 

36.7 

24.7 

4.3 

5.4 

5.4 

47.3 

10.0 

3.3 

as 

LI 

6a3 

12.0 

4.3 

2.2 

&5 

66.3 

a6 

4.3 

5.4 

4.3 

4a  4 

28.4 

13.6 

5.7 

4.5 

ia2 

2e.o 

5.4 

2.2 

6.5 

40.9 

14.4 

2.2 

4.4 

0.0 

32.2 

5.4 

4.3 

5.4 

0.0 

2L5 

w. 


14.0 

as 

15.1 

6.  o 
5.6 
fi.  .•» 


26.9 
33.3 
25.  b 
12.2 

6.5 
10.0 

2.2 


FORT  NIAGARA,  NEW  YORK. 

Percentage  of  winds  from  the  different  points  of  compass  for  the  year  1870. 


Calms. 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


Months. 

N. 

N.E. 

E. 

S.B. 

S. 

S.W. 

W. 

N.W. 

Calms. 

Jaiuiarv     - 

2.2 

lai 

4.3 

las 

ILS 

las 

7.5 
17.2 
12.2 
2.2 
LI 
LI 

lai 

7.1 
20.4 
28.9 
26.9 
12.2 

las 

16.1 

2a9 

14.0 

15.6 

6.5 

1.1 
0.0 
2.2 
0.0 
2.2 
LI 
0.0 
0.0 
0.0 
2.1 
0.0 
0.0 

••.5 
1L9 
12.9 
12.2 

a2 

6.7 
6.5 
14.0 
%i.3 
17.2 
6.7 
1L8 

32.3 

ia7 

5.4 

lao 
las 

27.8 
20.4 
20.4 
16.7 
12.9 
27.8 
2L5 

17.2 
15.5 

a6 
as 

10.8 

las 

19.4 
15.1 
7.8 
31.2 
24.4 
32.3 

14.0 

10.7 

17.2 

4.4 

9.7 

as 

9.7 

ao 
as 

9.7 

ao 

1L8 

7.5 
22.6 
27.9 
15.6 
12.9 
2L1 
16.1 
6.5 
5.6 

a6 

15.6 
15.0 

2.2 

February 

2.4 

March 

1.1 

April 

as 

May 

4.3 

June 

LI 

July 

2.1 

Au^piat 

8.1 

September 

2.3 

October 

2.1 

November 

0.0 

December 

0.0 

Calms. 


9.7 

19.3 

9.1 

17.0 

6.5 

10.  e 

6.7 

sa9 

2a  7 

34.4 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

ao 

0.0 
U.0 
0.0 

ao 


MonthH. 


Jannary . . . 
February . . 

Man^h 

April 

May 

June 

July 

AU£^Rt 

September 
Octolier  . . . 
November. 
December . 


s. 

B.W. 

1 

9.7 

a6 

14.3 

a6 

4.3 

6.5 

15.6 

6.7 

4.3 

11.8 

6.7 

14.4 

1L8 

25.8 

•    15.1 

2().4 

12.2 

27.8 

15.1 

26.9 

7.8 

SLl 

W.       N.  W. 


a6  i      26.9 


49.4 
36.9 
19.4 
24.4 
30.1 
41.1 
34.4 
17.2 
4.4 
20.4 
16.7 
22.6 


a  6 
9.0 
9.7 
4.4 
5.4 
5.6 
12:9 

a4 

5.6 

5.4 

14.4 

4.3 


Calms. 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

ao 
ao 
ao 

0.0 

ao 
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CHARLOTTE,  NEW  YORK. 

Percentage  of  winda  from  the  different  pointB  of  compass  for  the  year  1870. 


Months. 


Jniinary... 
February. - 

March 

April 

May 

June 

July 

AupiAt 

S<»ptt'inb*T 
October  . . . 
November. 
Doceiubcr . 


"   y. 


4.4 

10.7 
13.0 
19.3 
17.6 
14.1 
10.8 
19.6 
15.9 
8.0 
20.7 
11.3 


N.E. 


5.5 

7.1 

13.0 

10.2 

8.8 

K2 

3.2 

6.5 

10.2 

9.3 

4.6 

3.3 


E. 


14.3 

9.5 

15.2 

18.2 

33.0 

13.9 

&6 

3.3 

17.0 

9.3 

3.4 

S.G 


r 


S.E. 


11.0 
5.9 
6.5 
9.1 
3.3 
4.7 
1.1 
0.0 
1.1 
8.0 
3.3 
4.5 


I 


16.5 

9.5 

3.3 

13.6 

12.1 

ia8 

29.0 
23.9 
23.7 
38.3 
19.5 
1&9 


aw. 


36.4 

15.5 

5.4 

3.4 

9.9 

9.4 

10.  S 

14.1 

5.7 

10.3 

31.8 

13.5 


W. 


15.4 
30.3 
27.2 
12.5 
7.7 
90.0 

ia9 

28.3 
13.6 
11.5 
90.7 
30.3 


.».  w. 

1 

6.6 

91.5 

17.4 

13.5 

19.8 

11.8 

23.7 

4.3 

13.6 

10.3 

«.9 

1&7 

0.0 
0.0 
0.0 
0.0 
IlO 

ao 

0.0 

e.0 

0.0 
0.0 

CO 
0.0 


SACKET'S  harbor,  new  YORK. 

Percentage  of  icinds  from  the  different  points  of  compass  for  the  year  1870. 


Monthfi. 


January. . 
February . 
March ..'.., 

April 

May 

June , 

July 

Au;;uftt. . . 
S<?ptcuiber 
October  . . 
Nov«»uiber 
December 


1   .. 
1   ^• 

N.E. 

4.3 

22.6 

10.7 

35.0 

1.>.3 

26.1 

3.2 

33.3 

5.4 

34.7 

1.1 

9.0 

0.0 

4.1 

3  3 

4.3 

6.8 

25.0 

6.5 

19.3 

10.1 

14.6 

5.4 

31.5 

£. 


&E. 


2.2 
2.4 
4.3 
5.6 
5.4 
5.6 
1.3 
6.5 
6.8 
6.5 
4.5 

a3 


2.1 
2.4 

2.2 
0.0 
1.  I 
4.5 
4.1 
2.2 
1.1 
1.1 
0.0 
0.0 


S.      1   S.W. 


89.1 
14.3 
7.6 
13.3 
19.4 
34.8 
33.4 
30.6 
25.0 
35.8 
30.2 
16.1 


14.0 

6.0 

5^4 

13.3 

19.3 

23.6 

33.0 

31.7 

6.8 

16.1 

14.6 

15.1 


W. 


13.9 
3.6 
3.3 
&9 

a6 

10.1 
27.0 
17.4 
9.1 
16.1 
18.0 
17.2 


N.W. 


6.5 
11.9 
6.5 
1.1 
3.1 
l.I 
1.3 
2.3 

a4 

5.4 

9.0 
13.9 


Calms. 


&4 
918 
S9l4 
ffi.3 
14.0 

lai 

6l8 
13L0 
15.9 
3.3 
9.0 
6.6 


Annual  percentage  of  winds  from  the  different  points  of  compass  for  the  year  1870. 


Stationa. 

N. 

2.8 
16.4 

2.0 

8.8 
10.9 
81.2 

1.9 
13.  1 
13.8 

5.9 

N.E. 

E. 

■ 

S.E. 

s. 

1 

s.  w. 

W. 

N.W. 

Calms. 

Superior  City 

30.8 
4.7 
10.9 
16.1 
20.3 
17.6 
19.4 
18.1 
7.4 
19.6 

3.0 
6.0 
1.9 

10.6 
5.4 
7.3 
5.1 
5.4 

11.6 
4.6 

2.2 
6.8 
8.9 
5.7 
7.3 
11.1 

^»   X 
1      A 

X*    4 

as 

12.0 

3.0 

16.2 

9.5 

19.9 

4:0 

10.5 

18.2 

21.6 

35.7 
9.0 
13.6 
31.6 
30.3 
16.6 
36.3 
■17.6 
12.2 
15.0 

6.0 

17.0 

3.4 

11.6 

9.2 

9.3 

9.5 

26.6 

18.4 

12.6 

9.3 
14.0 
17.6 

9.4 
17.1 
13.9 
19.7 

7.6 
1X7 

5.4 

16.4 

Maranette 

14.3 

Milwaukee 

3&7 

Detn)it 

0.0 

Monroe  City 

Cleveland 

0.0 
1          1.9 

Buffiilo 

Fort  Nia>;arA 

0.0 

ao 

Charlotte 

0.0 

Sacket's  Harbor 

13.7 

Appendix  F. 

Office  United  States  Lake  Survey, 

Detroit,  Michigan,  October  24, 1871. 

Sir  :  I  have  the  bouor  to  ODbmit  tho  following  report,  in  relation  to  the  late  obser- 
vations and  reductions,  for  the  determination  of  the  difference  of  longitude  between 
Wash  ill  jjton,  D.  C,  and  Detroit,  Michigan. 

The  oliservationsAvereniado  on  the  nightsof  May  19,23,and24.  The  method  employed 
was  that  by  transmission  of  clock-signals.  By  this  method  the  two  clocks  are  c-om}>;tred 
by  connecting  first  one  and  then  the  other  with  the  telegraph  wire,  and  thus  causing 
them  both  to  record  their  beats  simultaneously,  first  upon  the  chronograph  at  one  sta- 
tion, and  then  uimn  that  at  the  other.  By  the  use  of  siijnals,  tranamitted  in  both 
directions,  t\\o  Vf\xve-Uu\ft,  and  the  loss  of  time  in  the  use  ol  repeati-^rs,  becomes  practi- 
cally eliminate<\.    T\i«i  w\viT«k«i.\\^\^\.«»Qli\Jckfe<iUicka  and  the  relative  i>eraonal  equ*- 
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tion  of  tbo  observers  being  dotennined,  the  difference  of  time  between  the  two  stations 
thus  becomes  known. 

The  ol^server  at  Washington  was  Professor  John  R.  Eastman,  of  the  United  States 
Naval  Observatory,  and  the  instruments  used  there  were  the  old  transit  instrument  and 
the  Mural  clock,  together  with  a  chronograph  and  the  necessary  telegraphic  appa- 
ratus. This  transit  instrument  is  mounted  on  the  east  wing,  a{  a  distance  of  42.9  feet, 
or  0^.036  cast  of  the  center  of  the  dome  of  the  Naval  Observatory.  The  transit  used 
by  myself  at  Detroit  was  the  one  known -as  the  old  Tronght'On  &,  Simms,  the  focal 
length  of  its  object-glass  being  42  inches.  The  clock  and  chronograph  used  here  were 
respectively  Nos.  184  and  216,  Bond  &.  Son.  The  former  Lake  Survey  Observatory,  on 
Washington  avenue,  was  taken  down  in  March,  1870.  The  present  one,  on  Grand 
River  avenue,  in  rear  of  the  Lake  Survey  office^  was  built  in  March  of  the  present 
year;  and  the  east  transit  stone  pier,  used  in  this  connection,  is  143.7  feet  (equal  to 
0*.127)  west,  and  146.6  feet  (equal  to  1^.45)  north  of  the  west  transit  pier  of  the  old  ob- 
servatory. Tlie  east  pier,  above  mentioned,  is  also  321.0  feet  west,  and*294.0  feet  north 
from  the  southwest  comer  of  the  stone  foundation  of  the  Westminster  church,  on 
Washington  avenue. 
•  The  Lake  Survey  Observatory  is  situated  near  a  paved  street,  on  which  loaded 
wagons  and  street-cars  are  passing4intil  a  late  hour.  On  this  account,  all  stars  observed 
before  Polaris  w<^re  reiected,  and  the  others  retained  are  pix>bably  more  discordant 
than  otherwise  would  have  been. 

A  preliminary  reduction,  by  high  and  low  stars,  was  made  by  Sub-Assistant  C.  F. 
Burton.  Two  reductions,  by  the  method  of  least  squares,  have  been  made  by  Sub-Assist- 
ant Thomas  Russell.  In  the  first  reduction,  by  Mr.  Russell,  the  observations  were 
grouped  in  two  sets  for  each  night.  The  error  of  clock  was  determined  from  each,  and 
the  rate  of  clock  for  the  interval,  during  which  interval  the  clocks  were  compared, 
was  found  from  these  errors.  In  the  second  reduction,  by  Mr.  Russell,  the  r«'^ults  of 
which  are  hero  given,  the  rate  enters  into  the  equations  of  condition  as  an  unknown 
quantity,  and  all  the  stars  are  combined  in  one  set  of  equations.  In  the  preliminary 
reduction  and  the  first  reduction,  by  least  squares,  all  the  stars  observed  were  used 
with  the  above  exceptions.  There  was.  however,  in  this  final  reduction,  one  star  re- 
jected on  the  23d  and  six  on  the  24th ;  nve  of  these  were  zenith  stars  ;  and  the  tortuous 
position  in  observing  these  stars  gives  a  sufficient  excuse  for  rejecting  them.  Allow 
me  here  to  state  that  the  two  reductions  by  least  squares  would  effect  a  difference  in 
the  longitude  of  only  0'.02,  and  would  cause  an  extreme  difi'erence  of  only  0*.05  from 
the  preliminary  reduction. 

The  wire  intervals  were  re-determined  from  observations  on  circnmpolar  stars, 
made  on  nights  when  we  failed  to  work  with  other  stations.  They  were  found  to  be 
essentially  the  same  as  when  put  in  seven  years  ago. 

The  inenuality  of  pivots  was  also  re-determined. 

The  reitults  for  error  of  clock  No.  184  and  rate  for  the  three  nights  are  as  follows, 
taken  from  the  tables  appended  to  this  report : 


Date. 


Bj  clock  184. 


Clock  correction. 


Bate  per 
hoar. 


May  19 
May  23 
May  24 


hrt.  min. 

15  57 

16  04 
15  .M 


tee.         tee. 
— 31.54±0.093 
—43. 08±0. 019 
— 45.2d±0.020 


tee, 
+0. 1493 
+a  1471 
-f  0.0983 


Owing  to  the  disturbances  incident  to  the  situation  of  the  Observatory',  the  rate 
from  day  to  day  has  been  considered  of  no  value  from  the  beginniuir.  The  rate,  how- 
ever, during  the  time  of  observation  on  any  night,  when  the  disturbances  had  nearly 
ceased,  may  bo  considered  nearly  uniform. 

The  results  for  the  error  of  the  Mural  clock,  at  Washington,  as  furnished  by  an  early 
letter,  are  herewith  given.  These  were  not  considered  as  the  final  results,  and  the  prob- 
able errors  wero  not  given.  The  resulting  difl'erence  of  longitude  may,  therefore,  be 
subject  to  some  small  change. 


Date. 


By  mnral 
clock. 


May  19 
May  23 
May  34 


hrt.  min. 

18  36 

18  54 

18  00 


Clock  cor- 
rection. 


tee. 
—0.78 
42.68 
+2.15 


Bate  per 
hoar. 


tee. 
+0. 0444 
-f  0.0432 
—0.  0078 
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The  following  explanation  in  regard  to  the  clock  corrections  is  copied  from  Admiral 
Sands's  letter : 

'*  On  aeconut  of  a  lack  of  maintaining  power,  the  clock  generally  loses  two  or  three 
seconds  when  it  is  wound,  and  as  it  was  wound  on  the  22d,  this  fact  will  account  for 
the  large  difference  of  error  between  the  19th  and  23d." 

Observations  for  relative  personal  equation  were  made  by  Professor  Eastman  and  my- 
self, at  Washington,  on  the  nights  of  August  9,  10,  and  11.  The  same  instruments  were 
used  as  were  used  by  Professor  Eastman  on  May  19, 23,  and  24.  The  stars  selected  were 
within  the  limits  of  4-40*^  and  -|-30°  declination.  The  first  observer  on  any  star  obeerred 
over  the  first  and  last  tallies  of  five  wires  each ;  the  second  observer  observed  on  the 
second,  third,  and  fourth  tallies,  the  second  and  fourth  having  three  wires  each,  the 
third  having  five  wires.  The  observers  became  alternately  first  and  second  on  alter- 
nate stars.  Any  error  in  determination  of  wire  intervals  was  thus  eliminated.  The 
reduction  has  been  made  here  by  Mr.  Burton  with  the  following  results,  where  £  stands 
for  Professor  Eastman  and  W  for  myself : 

August  9,  number  of  stars  observed  11.    E— W=-f-0.036i0.016. 
August  10,  number  of  stars  observed  22.    E— W=-f  0.002±0.006. 
Augwit  11,  number  of  stars  observed  13.    E—W=-|:0.057 ±0.003.  ' 

Which  combined,  with  due  regard  to  the  probable  errors,  gives 

E— W=+0.017  ±  0.0046. 

It  is  proper  hero  to  state  that  on  the  9th  I  had  not  become  accustomed  to  the  use  of 
a  make-circuit  key,  having  formerly  used  a  break-circuit;  and  also  that  on  the  11th 
the  sky  wjis  hazy  and  the  stars  unsteady. 

The  comparison  of  clocks  is  from  the  mean  of  121  consecutive  second  breaks  from 
both  chronograph  sheets  on  each  night,  with  this  exception,  that  on  the  night  of  the 
23d,  on  the  Detroit  chronograph,  the  two  clock-breaks  so  nearly  coincided  that  there 
was  an  uncertainty  in  reading.  On  this  account  only  18  consecutive  second-breaks 
were  used,  where  the  Detroit  clock  was  cut  out,  in  determining  the  fractional  part  of  a 
second.  This  result,  however,  would  differ  but  little  from  the  mean  of  121,  as  estimated. 
The  following  table  gives  a  direct  comparison  of  clocks : 


Date. 


May  19,1871 
May  23, 1871 
May  24, 1871 


DBTBOrr  CHRONOORAFH. 


Mural  clock. 


Clock  No.  184. 


h.  tn.  9.          h.  971.  s, 

18  39  00.00=18  15  30.93 

19  04  00.00=^18  40  45.18 
18  01  10.00=17  37  57.70 


WABHI5GT0X  CnBOarOOKAFR. 


Moral  clock. 


Clock  Na  184. 


h,  tn.  9.         h,  1H.  8. 

19  06  15.32=^13  42  4&00 

19  07  30.08=18  44  15.00 

18  14  la  60=^17  51  OLOO 


Which,  with  the  clock  connection  applied,  (omitting  the  probable  errors,)  becomes  as 
follows : 


Date. 

DETBOrr  CHUOXOOILA.PH. 

WASHINGTON  CURONOGRArH. 

Mural  clock. 

Clock  No.  184. 

Mural  clock. 

Clock  Na  184. 

Mav  19. 1871  . 

h.    fA.       t.       h.   m.       8. 

18  38    59.22^18     14    59.05 

19  04    02.67:^18    40    02.72 
18    01     12.15=^17    37    12.25 

K.   m.       i.       h.    m,      t. 
19    06    14..'i9=18    42    14.05 

May  23. 1 871 

19    07    32.75=18    43    32.53 

May  24, 1871 

18    14    14.75=»17    50    14.53 

If  then  wo  a.Hsame  a  probahle  error  of  iO.Ol  for  that  of  the  Washington  clock  cor- 
rection, which  is  about  that  given  in  published  reports,  we  have  for  the  ditference  of 
longitude,  and  wave  and  armature  time,  the  following :  (The  probable  error  in  the 
transmission  of  signals,  and  in  the  reading  of  the  chronographic  record,  being  neglected.) 


Date. 


DIFFERESCE  OF  LO.VOrrUDE. 


I 

From  Detroit  reo- 
!  ord. 


From  WaHhington 
record. 


MaylO,l$<7l  ..A    ^\    00.17±0.025 

Mftvaa,  iji7v ,  ^"i  !s«k.^-;^±:^.^v 

May  24, 1^1  .\  "aa  ^'i.^t^.vjfla 


t.      t. 

00.  47  ±  0. 025 
00.  22  ±0.021 


Mean. 


#.        i. 

00.  32±0. 025 
00. 09±0.  U21 
00. 06db0. 022 


Wave  and 
amiatnr« 
time. 


O.ISO 

a  135 
a  160 
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Hence  we  have  for  the  final  result : 

24«  00».14±0«.0.13 

Applying  the  valao  of  personal  equation  =  -f-0'.02:^0".005  and  the  corrcetion  for  re- 
duction to  the  dome  of  the  Naval  Observatory  =  -f-0".04,  wo  have  longitude  of  pre- 
sent Lake  Survey  Observatory  west  of  Washington, 

24"  00M2±0».02 ; 

and  applying  correction  = — 0".13,  to  reiluce  to  former  Lake  Survey  Observatory,  we 
have  longitude  of  former  Lake  Survey  Observatory,  west  of  Washington, 

23«  59«.99±0«.02. 

Very  respectfully  submitted. 

O.  B.  WHEELER, 

A»8i9tant  Lake  Survey. 
General  C.  B.  Comstock, 

Superintendent  of  U,  S.  Lake  Survey, 

NoTK. — On  the  19th  and  24th  there  were  repeaters  in  the  circuit  at  Detroit,  Cleve- 
land, Pittsburgh,  and  Philadelphia.  On  the  23d  there  wererepeat-ers  at  Detroit,  Cleve- 
land, Cincinnati,  Pittsburgh,  and  Philadelphia. 


Appendix  G. 

OFFicfE  United  States  Lake  Survey, 

Detroit^  Michigan,  September  12,  1871, 

Sir  :  The  general  results  from  the  astronomical  observations  of  last  season  I  have  the 
honor  to  report  as  follows : 

Tables  Nos.  1,  2,  and  3  contain  the  results  for  the  latitudes  of  the  astronomical 
stations,  Porcupine  Mountains,  Outer  Island,  and  East  Sawteeth  Mountains,  Lake 
Superior. 

Table  No.  4  gives  the  differences  in  longitude  between  the  primary  triangulation 
stations  of  the  same  names,  with  that  of  Farquhar's  Knob  included. 

There  is  added  also  the  differences  in  latitude  and  longitude  between  the  astronomical 
and  primary  triangulation  stations. 

The  observations  for  Tables  Nos.  1  and  3  were  made  by  Assistant  G.  Y.  Wisner, 
assisted  by  Mr.  E.  M.  Cooley,  with  tbe  Wiirdemann  zenith  telescope  No.  12,  of  32  inches 
focal  length.  Those  for  Table  No.  2  were  made  by  Assistant  A.  R.  Flint,  assisted  by  Mr. 
Clark  Olds,  with  No.  18  Wiirdemann  zenith  telescope,  same  size  as  the  above. 

The  stars  were  8i>1ected,  so  far  as  it  was  possible,  from  the  corrected  catalogues  pre- 
pared by  Professor  T.  H.  Safford ;  a  few  have  the  authority  of  the  B.  A.  C.  catalogue 
only,  but  those  stars  from  this  catalogue  in  which  large  errors  have  been  detected  are 
those  corrected  by  Professor  Safford.  So  that  it  is  probable  that  only  the  most  reliable 
stars  of  the  B.  A.  C.  catalogue  are  used  on  its  authority  alone.  Equal  weights  have  been 
given  to  all  the  declinations.  Tlie  first  computations  were  made  by  Assistants  Flint 
and  Wisner.  A  second  reduction  was  made  by  Assistant  Foote  and  Sub-Assistant  G. 
W^.  Mickle.  The  two  reductions  were  compared  and  checked.  No  results  have  been 
rejected  unless  it  is  found  that  the  wrong  star  was  observed.  The  night  results  are 
combined  with  due  reganl  to  the  probable  error  of  the  mean  result  for  each  night. 

The  observations  for  Table  No.  4  were  made  bv  Assistant  Flint,  and  Mr.  Olas  as  re- 
corder, at  stations  Wheal  Kate  and  East  Sawteeth  Mountains,  with  No.  13  Wiirdemann 
transit  of  26  inches  focal  leu^h ;  by  Assistant  Wisner,  with  Mr.  Cooley  as  recorder,  at 
stations  Porcupine  Monntains,  with  No.  1  Wtirdermann  transit  of  32  inches  focal 
length  I  by  myself,  with  Mr.  J.  C.  Jones  as  recorder,  at  Farquhar's  Knob,  with  the 
Berlin  instrument  of  26  inches  focal  length. 

For  these  differences  in  longitude,  the  usual  Lake  Survey  methods,  where  there  are 
no  telegraph  lines,  were  used. 

Twenty  to  thirty  stars  are  observed  at  each  station  on  each  night,  and  a  comi)arison 
of  chronometers  niade  by  means  of  about  twenty  powder  flashes  made  at  about  the 
mean  time  of  observation.  The  first  retluction  was  made  by  Assistants  Flint  and 
Wisner;  a  second  was  made  by  Sub- Assistant  Thos.  Russell,  and  a  comparison  of  the 
two  made  by  Mr.  Russell.  Since  there  are  no  detenninations  for  personal  equation 
between  the  observers'  or  between  each  observer  and  his  recorder,  a  discnssion  of  the 
probable  errors  has  been  omitted. 

The  differences  between  the  extreme  stations,  Wheal  Kate  and  East  Sawteeth,  de- 
termined through  the  intermediate  station  Porcupine  Mountains,  may  be  considered  a 
correct  result  snice  the  personal  equations  are  eliminated.  In  comparing  to-day.  for 
the  first  time,  the  differences  in  longitude,  as  determined  from  astronomicalobser  vat  ion 
with  those  determined  by  triangulation,  I  find  for  the  above  case  a  discrepancy  of  only 
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0".15.  This  do69  not  iiidicate  a  Tery  great  error  in  longitode  arising  from  local  attrac- 
tion, while  the  discrepancy  in  latitude  existing  between  the  same  stations  has  been 
found  to  be  about  1,0(K)  feet.  The  discrepancy,  however,  between  Wheal  Kate  and 
I'orcupiuo  Mountains  obtained  in  the  same  manner  is  in  longitude  1".  78,  or  nearly  2,000 

feet. 

This  indicates  a  very  largo  error  in  longitnde  arising  from  local  attraction,  since  but 
a  small  ]>ortion  of  this  can  well  be  attiibuted  to  the  uneliminated  personal  equations. 
The  discrepancy  in  latitude  is  nearly  400  feet.  Far^uhar's  Knob,  in  connection  with 
Wheal  Kate,  does  not  give  any  greater  discrepancy  in  longitude  than  might  be  attri- 
buted to  personal  equations,  ft  is  0*.  26.  The  discrepancy  in  latitude  is  about  300 
feet. 

I  am,  very  respectfully,  your  obedient  servant, 

O.  B.  WHEELER, 

AsaUtant  Lake  Surretf. 
Brevet  Brigadier  General  C.  B.  Comstock, 

Major  Carpa  of  Engineem^  Superintendent  Lake  Survey. 


Latitude  of  United  States  Lake  Survey  astronomical  stationy  Porcupine  Mountains,  Lake 

Superior. 

Table  No.  1.— Gkkebal  results. 


Date. 


()ctolH«r  19.  1869 
JiiiM'  -20,  1H70  . . 
Juno  23.  1«70... 
Julyl,  ld70.... 

Sum 


Mean  Tcnnlt 
ofeacbuight. 


Piobable  error  of— 


A  siocle    Mean  re- 
result.         sult> 


O       1         II 

46  47  04.  2 
4G  47  03.  6 
46  47  03.  1 
46  47  03.9 

It 

±1.04 
±0.91 
±  1.14 
±0.89 

It 

±0.331 
±0.  Ii!7 
±0.311 
±a3t6 

Final  results  46^  47'  03".6L 


Latitude  of  United  States  Lake  Survey  astr.onomioal  station,  East  Sawteeth  MountminSf  Lake 

Superior. 

Table  No.  S.— General  results. 


Date. 


Julv  18.  1870 . 
JulV  20,  1870  . 
July  24,  1870 . 

Sum  ... 


Mean  result 
of  each  night 


Probable  error  of— 


A  sinvle 
resoit. 


O        1          II 

47  23  08.  42 
47  33  07. 90 
47  23  07.  46 

It 

±0.99 
±1.33 
±1.16 

Mean  re- 
sult 


// 


±a274 
±0.198 

±aid3 


Final  rpsalt=4r'  33*  07".8l. 


Latitude  of  United  States  Lake  Survey  astronomical  station,  Outer  Island,  Lake  Superior. 

Table  ISo.  3.— General  Results. 


Date. 


Aujniflt  13, 1870 
August  26, 1870 

Sum 


n 

«M    O 

c  s 
c  eg 


39 
52 


Mean  n«nlt 
of  each  night 


O       I       II 

47  04  14. 04 
47  04  14.  65 


Probable  error  of— 


A  single 
result. 


// 


±1.314 
±0.839 


Mean  re- 
sult 


±a2io 

±0.116 


91 


I       Final  re«ii]t<«47o  04'  14^.51 
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RcHulUfwr  difference  in  longitude  reduced  to  primary  iriangulaHon  stationa,  Lake  Superior, 

Taiilb  No.  4.— Gknbkal  Rbsultb. 

1 ___^^^^____ 

i  DIFFIREN'CS  0¥  LONGITUDE. 


Date. 


Pnmipiiic  Moun*  !  Farqahar'H  Knub, 


tHill»(,    WfHt  of 

Wheal  KuU). 


June  ir>,  1870 . . 
Jniie  17,1870.. 
Jiilv  2,1870.. 
July  7.  Ift70.. 
July  27.  lr<70  . 
Au^st  3, 1870 

Mojin  . . . 


Mftnt  of  Porcupine 
Alouutaius. 


h.  m.    9. 
0    04    ia33 
0    04    18.07 


h.  m.    g. 
0    01    00.  Gl 
0    01    00.81 


Kast  Sawti^th, 


Bant  Sawteeth, 


vreat  of  I'orcupine  '  woat  of  Farquhar's 
MouutaiiiH.        I  Kuub. 


0    04    ia20 


0    01    00.71 


A.  tn.   i. 


0 
0 
0 


05  44.31 
05  44.07 
05    43.03 


0    05    44.10 


h.  m.   t. 


0    04    43.39 


0    04    43.39 


Porcupine  Mountains  primary  trian^ulation  station  is S 

Far(|uhar'8  Knob  primary  triangulation  station  is N 

Outer  Inland  primary  trian^nlatton  staticui  is N : 

KaMt  Sa Wteet u  primary  triaugulation  station  is S 

from  observatory  post. 


0". 

444. 

W  — 0". 

014 

o'^ 

059. 

W  =  0-. 

024 

0". 

349. 

E— 0'. 

Oil 

0". 

454. 

E  — 0-. 

019 

Appendix  H, 

Seftkmber  26, 1871. 

Majoii:  I  have  the  honor  to  submit  the  following  report  of  the  work  accomplished 
by  the  surveying  party  under  my  orders  during  the  past  seascm. 

I  arrived  at  Whitehall,  New  York,  on  the  2()th  of  May,  1871,  and  remained  until  the 
25th  instant,  engaged  upon  a  survey  of  the  portion  of  Lake  Champlain  extending  from 
its  head  to  a  distance  of  thirteen  and  one-half  miles. 

Both  shore-lines  were  surveyed,  together  with  the  interior  edges  of  tlie  marshes. 
Also  the  main-laud  back  from  the  marshes  to  such  a  distance  as  the  nature  of  the  topog^ 
raphy  require<l. 

The  lake  was  sounded  in  lines,  running  between  flags  established  along  the  shores,  at 
equal  distances  from  each  other.  In  the  harbor  of  Whitehall,  the  flags  were  placed* 
twenty  meters  apart,  and  the  diagonals  were  sounded  as  well  as  the  sides  of  the  rect-  ' 
angles  thus  formed.  For  a  distance  of  half  a  mile  beyond  the  harbor  the  flogB  were 
placed  forty  meters  apart,  and  after  that  eighty  meters  apart.  This  gives  a  sufficiently 
correct  idea  of  the  depth  and  of  the  nature  of  the  bottom.  Between  the  points  estab- 
lished  by  triaugulation,  the  shore-lines  were  run  by  azimuths  and  stadia-readings 

mostly.    The  chain  could  not  be  used  very  well,  as  the  marshes  were  very  soft. 

♦  •  •  •  »  #  • 

The  portion  of  Lake  Cham])lain  surveye<l  is  very  narrow,  and  is  lined  with  marshes 
of  considerable  extent.  These  marshes  rt^ndcr  the  course  of  the  lake  extremely  tortuous, 
and  this,  together  with  the  shallowness  of  the  water,  makes  navigation  diflicult.  From 
inquiries  made  of  residents  of  Whitehall,  and  pilots,  I  learn  that  the  lake  is  tilling  up 
from  deposition  of  the  sediment  caused  by  the  washing  of  the  shores,  and  that  brought 
in  by  the  freshets.    No  one  could  inform  mo  as  to  the  rate  of  deposition. 

The  height  of  the  water  varies  very  much  some  years.  .In  the  year  1841  I  am  told 
that  the  diflerence  of  line  between  high-wat«r  mark  and  low  water  was  within  a  few 
tenths  of  bein^  ten  feet.  A  stron|;^  north  wind  will  ** pile  up"  the  water  in  Whitehall 
Harbor  to  a  height  of  fourteen  to  eighteen  inches  above  the  water-mark  of  calm  weather. 
A  south  wind  will  depress  the  wat^r-line  from  8  to  10  inches.  The  water  partially  re- 
turning to  its  original  height  will  cause  a  current,  which  is  the  only  one  ever  perceptible 
in  this  portion  of  the  lake. 

W^hitehall  is  situated  at  the  head  of  the  lake,  and  also  at  the  head  of  the  Champlain 
Canal ;  consequently  a  great  quantity  of  material  passes  through  Whitehall,  both  north 
and  south.  I  submit  the  following  as  giving  some  idea  of  the  quantity  of  material 
transp(»rt4^d  on  thdake.  The  books  at  the  custom-office  show  that  43,200,000  feet  of 
lumber  during  the  past  season  has  been  deposited  at  Whitehall.  This  is  the  amount  of 
which  the  oflieer  at  Whitehall  alone  takes  notice.  Besides  this  amount,  there  are  about 
:U),000  000  feet  which  come  to  Whitehall,  Imt  the  revenue  from  which  is  collected  at 
Burlington  and  I'lattsburgh.  The  average  value  of  this  lumber  is  |10  50  per  thousand 
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feet.   As  the  tax  on  Inmber  is  20  per  cent,  of  the  cost,  the  €royemment  derives  a  revenne 
of  at  least  $15^^,720  in  one  season  of  fonr  months.  •  •  • 

I  ain,  migor,  very  respectfully,  yonr  obedient  servant, 

EDWARD  MAGUIRE, 

Second  Lieutenant  of  Engineen. 
M^jor  C.  B.  CoMSTOGK, 

Corpi  of  Engineers^  U.  S.  A., 

Supt.  U.  8,  Lake  Surrey^  Detroit,  MiMgan. 


Appendix  L 

TABLE  SHOWING  THK  ANNUAL  I86UK  OF  CHARTS. 

Prior  to  Octol)er  1,  1857 2,500 

October  1,  1857,  to  October  1,  1858 1,675 

October  1, 1858,  to  October  1,  1859 ^ 2,600 

October  1,  1859,  to  October  1,  1860 4,890 

October  1,  1860,  to  October  1,  1861 3,«4 

Octol>er  1,  1861,  to  October  1,  1862 5,245 

October  1,  lf:962,  to  October  1, 186:J 4,064 

October  1,  186:J,  to  October  1,  1864 .-..  3,283 

Octol)er  1,  1864,  to  October  1,  1865 2,589 

October  1,  1865,  to  October  1,  1866 2,082 

July  1, 1866,  to  July  1,  1867 5,464 

July  1,  1867,  t<»  July  1,1868 6,354 

July  1,  18()8,  toJulv  1,  1869 5,634 

July  1,  1869,toJurv  1,  1870 4,597 

July  I,  1870,  to  July  1,  1871 5,328 


Appendix  K, 

New  Haven,  Connecticut,  OetoJter  9, 1871. 

General  :  I  have  the  honor  to  submit  herewith  a  preliminary  report  on  the  dredging 
carried  on,  under  your  instmctions,  in  Lake  Superior,  during  Augnst  and  the  early 
part  of  September.  I  regret  that  the  short  time  since  the  dredging  was  completed  bus 
been  insufficient  for  more  than  a  hasty  examination  and  review  of  the  materials  col- 
lected, and  that  consequently  liie  following  report  is  quite  imperfect  as  regards  the 
microscopic  species. 

I  wish  here  to  acknowledge  the  generous  assistance  of  Professor  Yerrill,  who  very 
kindly  procured  dredges  and  other  apparatus  for  me,  and  who  has  since  determined  the 
worms  and  aided  me  by  advice  in  many  ways. 

Very  respectfully,  your  obedient  servant, 

SIDNEY  I.  SMITH. 
Brevet  Brigadier  General  C.  B.  Comstock, 

Major  of  Engineemy  in  charge  U,  S,  Lake  Survey. 


REPORT. 

The  dredgings  were  all  made  from  the  steamer  Search,  and  were  carried  on  wholly 
by  hand.  The  dredges  used  wore  like  those  commonly  employed  in  marine  dredging, 
with  the  addition  of  an  inner  bag  of  embroidery  canvas,  which  was  fonnd  necessary 
to  retain  the  exceedingly  fine  clayey  mud  encountered  at  nearly  every  haul.  Owing  to 
rongh  weather  and  the  employment  of  the  steamer  for  other  purposes,  the  dredgings 
were  not  so  numerous  as  might  bo  expected  from  the  length  of  time  through  which 
they  were  distribut4id.  Enough,  however,  was  done  in  the  deeper  parts  of  the  lake  to 
show  fully  the  composition  of  the  bottom,  and  to  indicate  clearly  the  nature  of  the 
deep-water  fauna  of  the  lake. 

The  following  list  will  show  the  localities  at  which  dredgings  were  made,  the  depth, 
•nd  the  composition  of  the  bottom : 

Simmons'H  Harbor,  on  the  north  shore  of  the  lake,  about  twelve  and  one-half  miles 
north-uorthweal  ol  OU«t  \!i\«^\i^,  kv^^w^t  9^  13  to  15  fathoms,  bottom  of  fine  sand  with 
■cattered  ta£ta  ol  &  atna^  «^^^  ol  ^Xi*^  %«>^\)&  OXoAai^VKkTa. 
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Five  milos  off  Simmons's  Harbor,  Auffost  11,  60  fathoms,  soft  bluish  clay. 

Among  the  Slat^j  Islands,  August  l4,  i^hile  at  anchor,  two  hauls :  First,  12  to  14 
fathoms,  sand  with  a  little  line  mud.  Second,  from  the  other  end  of  the  steamer,  6  to 
8  fathoms,  sand,  gravel,  and  small  stones,  with  some  mud. 

On  a  line  from  the  Slate  Islands  toward  Stannard  Rock,  August  15,  four  hauls  were 
made  as  follows :  First,  about  eighteen  miles  south  of  the  western  end  of  the  islands, 
105  fathoms,  soft  clay.  Second,  about  thirty-five  miles  from  the  islands,  169  fathoms, 
the  deepest  point  yel  found  in  the  lake,  very  soft,  light-drab  clay,  with  small  pieces  of 
rotten  w^ood.  Third,  about  forty  miles  from  the  islands,  116  fatlioms,  bottom  same  aa 
in  the  last  haul.  Fourth,  about  fifty-seven  miles  from  the  islands,  159  fathoms,  very 
soft  clay. 

On  a  line  southeast  from  Passage  Island,  off  the  east  end  of  lie  Royale,  August  18, 
hauls  were  made  at  five  points :  First,  about  six  miles  out,  47  fathoms,  soft  reddish 
cla^  and  sand.  Second,  al>out  fifteen  miles  from  Passage  Island,  129  fathoms,  soft  clay. 
Third,  about  twenty-nine  miles  from  the  island,  127  fathoms,  bottom  same  as  last  haul. 
Fourth,  about  forty-three  miles  from  the  island,  134  fathoms,  bottom  as  in  the  last 
two  hauls.  Fifth,  about'  fourteen  miles  north  of  Keweenaw  Point,  82  fathoms,  two 
hauls,  reddish  clayey  mud  and  sand. 

North  of  Copper  Harbor,  August  22,  dredgings  were  made  at  three  different  pointa : 
First,  seventeen  miles  off,  148  fathoms,  soft  clay.  Second,  nearer  the  shore,  62  fathoms, 
soft  reddish  mud  and  sand.  Third,  within  a  quarter  of  a  mile  of  the  shore,  17  fathoma, 
sand. 

Off  fifty  miles  on  a  course  northaast  by  oast,  one-half  north  of  Copper  Harbor,  August 
24,  116  fathoms,  soft  clay. 

In  Neepicon  Bay,  due  north  of  St.  Ignace  station,  and  half  a  mile  from  the  shore  of 
St.  Ignace  Island,  August  2d,  32  fathoiiiH,  very  soft  clayey  mud. 

In  the  cove  at  the  eastern  end  of  St.  Ignace  Island,  near  St.  Ignace  station,  August 
29,  4  to  6  fathoms,  sand  with  some  mud,  bits  of  wood,  6i^, 

About  three  miles  south  of  the  same  cove,  August  29,  73  fathoms,  soft  clayey  mud. 

lu  u  small  harbor  on  the  south  side  of  St.  Ignace  Island,  between  the  main  island 
and  a  smaller  one,  and  due  south  of  St.  Ignace  station,  Sept<ember  4,  two  hauls,  8 
and  10  to  13  fathoms,  a  little  sand  and  mud  brought  up  with  great  (]|uantities  of  the 
same  species  of  alga  found  at  Simraons's  Harbor,  and  which,  according  to  Professor 
Eaton,  who  has  kindly  examined  it  for  me,  is  asniftll  densely  tufted  species  of  Cladopkcta^ 
possibly  C.  glamerata  Linn.,  a  most  variable  species,  but  the  specimens  do  not  well 
corrc8}K>nd  with  authentic  ones  from  Germany.  This  alga  was  brought  up  in  immense 
quantities,  the  dredge  being  full  at  each  haul. 

On  a  line  between  Michipicoten  Island  and  Copper  Harbor,  and  about  thirty-seven 
miles  from  the  island,  September  7,  147  fathoms,  S4)fb  clay. 

From  this  list  it  is  reocilv  seen  that,  in  all  the  deeper  parts  of  the  lake,  the  bottom 
is  covered  with  a  uniform  deposit  of  clay  or  clayey  mud.  All  the  soundings  made  by 
the  sur\'ey  show  the  same  thing,  the  specimens  of  the  l>ottom  brought  up  from  deep 
water  by  the  lead  being  eveiy  where  of  the  same  character,  varying  only  in  color 
and  somewhat  in  the  amount  of  sand  mixed  with  the  clay.  The  color  was  not  uniform, 
even  in  the  same  dredge-full,  drab  and  bluish  masses  of  the  clay  being  frequently 
mixed  with  brown  or  reddish  lumps.  In  deep  water,  drab  and  bluish  were  the  prevail- 
ing tints,  however.  Water  was  taken  from  the  bottom  at  many  points,  and  was  every- 
where perfectly  fresh.  That  from  169  fathoms  gave  no  precipitate  with  nitrate  of  silver. 
The  temperature,  everywhere  below  30  or  40  fathoms,  was  very  uniform,  varying  only 
slightly  from  39^,  while  at  suiiace,  during  the  season  at  which  the  dredging  was  carried 
on,  it  varied  from  50*^  to  55°. 

The  fauna  of  the  lake-bottom  corresponds  with  these  physical  conditions.  In  the 
shallow  waters  along  the  shores,  the  fauna  varies  with  the  varying  character  of  the 
bottom,  while  below  30  to  40  fathoms,  where  the  deep-water  fauna  properly  begins,  the 
Sjime  species  seem  to  be  everywhere  nearly  uniformly  distributed  down  to  the  deepest 
point's.  The  soft  clayey  bottom  is,  however,  very  unfavorable  to  most  forms  C|f  animal 
life,  and,  as  we  might  expect,  the  fauna  of  this  region  is  very  meager.  Except  amonir 
the  worms,  it  seems  to  have  scarcely  any  species  peculiar  to  it,  and  is  characterized 
rather  by  the  absence  of  many  of  the  shallow-water  species  than  by  forms  peculiar  to 
itself. 

In  the  following  notes  upon  the  species  obtained,  I  am  indebted  to  Professor  Yerrill, 
for  the  entire  account  of  the  worms. 

FISHES. 

Coflttf  Franklini  Agaseiz. — Several  specimens  were  taken,  in  8  to  13  fathoms,  among 
Cladopkora^  ^^,  on  the  south  side  of  St.  Ignace. 

INSECTS. 

Ckironomu9y  larvs  and  pup».— Species  of  this,  or  of  closely  allied  genera  of  small,  two- 
winged  flies,  were  found  m  nearly  all  the  dredgings.    Several  quite  large  whitiah  rorma, 
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both  larvae  and  pnpae,  were  common  in  all  the  dredpngs  down  to  32  fathoms.  A  rainnte, 
entirely  hlood-red  species  was  found  in  6  to  8  fathoms  among  the  Slate  Islaudft,  and  la 
8  to  13  fathoms  on  the  south  side  of  St.  Igtiaco.  A  slender,  siMni-tniuslueeiit  form  was 
found  in  many  of  the  dredgiiigs  from  shallow  water  down  to  147  fathoms. 

An  unknown  dipterous  larva,  4  to  6  fathoms,  cove  at  the  eastern  end  of  St.  IgnAce. 

Ephemerid(r. — The  larva  of  a  single  six'cies,  IW  fathoms,  Neepigon  Bay. 

/'Ai-i///(ineid<r.~Two  species,  8  to  13  fathoms,  south  side  of  St.  Ignace. 

Hydrachna  ep, — Taken  in  4  to  6  fathoms  in  the  cove  at  the  eastern  end  of  St.  Ignace. 

CRUSTACEA. 

PODOPHTIIALMIA. 

Uym  relicta  I^ov^^n. — About  ten  years  ago  the  Danish  naturalist  Lov^n*  described  i 
8p<?cie8  of  Mysis  under  this  name  from  Lakes  Winer  and  Wetter,  in  Sweden.  It  wm 
found  in  company  with  Pontoporeia  affinii  Lindstrom,  PaUasia  cancelloides  (Gerstfeldt 
sp.),  Gammaracanthus  hricatu^  Hate  and  Idotwa  en/omofi,  the  last  two  being  known  also  as 
marine  species.  Lov^n  describes  the  species  of  .Vfi/^8  as  closely  allie<l  to  the  Af.  occmlcUi 
Fabriciiis,  a  marine  species  found  ou  both  sides  of  the  Atlantic,  and  he  regards  it»  occnr- 
rence,  and  that  of  the  Pontoporeia^  as  evidence  that  the  lakes  where  it  is  found  were  for- 
merly filled  with  salt  wati^r,  that  they  had  b<»en  cut  off  from  the  sea  by  the  elevation  of 
the  Scandinavian  ix^ninsula,  and  that  the  differences  l>etween  these  S])ecie8  of  the  lakes 
and  their  allies  of  the  neighboringocean  have  been  brought  about  by  the  gradual  changes 
in  the  habitats  of  the  lake  species.  I  have  compared  s|)ecimens  of  the  Mytna  and  Pon- 
toporcia  from  Lake  Wetter  with  those  from  Lake  Sufwrior,  and  I  am  unable  to  lind  any 
characters  by  which  to  distinguish  the  European  from  the  American  forms.  O.  O.  Sars, 
in  his  great  work  on  the  fresh-water  Crustacea  of  Norway,  describes  this  same  species  of 
Ifyaiif  from  Lake  Mjosen,  where  he  found  it  in  fr(»m  3  and  6  to  200  fathoms.!  Sart,  how- 
ever, regards  it  as  only  a  variety  of  the  marine  Afysis  occulata. 

In  Lake  Superior,  the  My$ifi,  was  found  in  a  large  number  of  the  dredgings.  It  was 
brought  up  with  sand  and  mud  from  1*2  to  14  fathoms  among  the  Slate  Islands,  from 
4  t^>  C  fathoms  in  the  cove  at  the  eastern  end  of  St.  Ignace,  from  8  and  13  fathoms  witb 
Cladopkora,  <fcc.,  on  the  south  side  of  St.  Ignace,  and  from  deep  water,  in  a  large  pro- 
portion of  the  hauls,  from  73  to  Uci  fathoms. 

Amphipoda. 

Pontoporda  afinh  Lindstrom. — Wliat  has  been  said  in  regard  to  the  identity  of  the 
MyaiB  from  Lake  Superior  and  the  Scandinavian  lakes  applies  equally  well  to  this 
species.  I  can  tind  no  good  differences  betwwn  the  Lake  Wetter  and  the  American 
specimens.  Lov6n,  in  the  paper  referred  to,  regards  the  European  form  as  closely  allied 
txi  the  Pontoporeia  femorata  Kroyer  from  the  Greenland  seas;  while  Sars,  who  found  it 
in  the  small  lakes  near  Christiania,  has  regarded  it  as  a  variety  of  that  species.  In  Lake 
Superior  it  was  abundant,  and  occurred  at  every  dredging,  from  the  shallowest  to  the 
deepest. 

Since  the  above  notices  of  the  species  of  Mynis  and  Pontoporeia  were  written  I  have 
received  thnuigh  the  courtesy  of  Dr.  Stimpson,  of  the  Chicago  Academy  of  Sciences, 
the  MyHtHy  thr<*e  spcjcies  of  Amphipoda,  and  the  Piaidiam  dredged  by  him  in  Lake  Michi- 
gan in  the  summer  of  1870,  and  of  wbich  a  short  notice  was  published  by  Dr.  Stimpson 
m  the  American  Naturalist  for  September  of  that  year.  On  coinparisim  I  tind  the  MyM 
and  one  of  the  species  of  Amphipoda  from  Lake  Michigan  of  the  same  species  as  the  ^y»iM 
»m\  Pontoporeia  from  Lake  Superior,  while  the  other  species  of  Amphii>oda  are  quite 
ditlerent  ironi  the  GammaruH  and  Crangonyx  described  beyond.  Dr.  Stimp^ou,  however, 
regards  the  ^rms  from  Lake  Michigan  as  new  species,  but  I  am  not  aware  that  he  haa 
compared  them  with  specimens  from  the  European  lakes. 

Crangonyx  gracilis  Smith,  sp.  nov. — Eyes  slightly  elongated,  black,  composed  of  few 
facets.  Antennulie  slender,  slightly  more  than  half  as  long  as  the  hotly ;  secondary 
flagellum  but  little  longer  tban  the  basal  segment  of  the  primary.  Antenu»  much 
shorter  than  the  antennuhe  ;  the  flagellum  aiid  peduncle  of  about  equal  length,  the 
peduncle  beiqg  a  little  longer  than  the  pe<luncle  <»f  the  antennula;.  Gnathipoda  sub- 
equal  in  both  sexes,  the  second  pair  being  only  slightly  larger  than  the  first;  propodiw 
in  the  first  j)air  quadrate,  the  palmary  margin  transverse,  nearly  straight,  and  armed 
with  slender  spines,  of  which  one  or  two  at  the  prominent  posterior  angle  are  much 
larger  than  the  others ;  propodus  in  the  second  pair  like  those  of  the  first,  but  a  little 
more  elongated,  and  the  palmary  margin  slightly  oblique.  Third,  fourth,  and  fifth 
pairs  of  pereiopoda  equal  in  length,  and  the  margins  (►f  their  hasa  spinulooo.     Ultimate 

*  Om  i\a(!Ta  \^f\t<?TTV  och  Venem  faana  Cnwtaceer   (H-ersight  af  Kongl.  Vetenskapa — Akademieas 
t  Zoological  Uecotd  lox  lt»n,  i^.  ^Vl. 


REPORT   OF   THE   CHIEF   OF  ENGINEERS.  1023 

pleopoda  reaching  to  the  tips  of  the  penultimate ;  the  outer  ramuB  nearly  twice  as  long 
as  the  peduncle,  and  armed  with  slender  spines ;  the  inner  ramus  very  minute,  shorter 
than  tne  width  of  the  ont«r.  Telson  scarcely  as  long  as  the  bases  of  the  ultimate 
pleopoda,  slightly  broader  than  long,  and  the  posterior  margin  with  a  triangular  emar- 
gination,  either  side  of  which  the  extremity  is  truncate  and  armed  with  several  spines. 

The  incubatory  lamellto  of  the  female  are  very  large,  projecting  much  beyond  the 
coxsB  of  the  anterior  legs,  as  in  C  recurvatua  Grube,  (Archiv  iftr  Naturgeschichte,  xxxii, 
p.  410,  pi.  10,  fig.  1,)  which  our  species  much  resembles  in  the  form  of  the  antennulie, 
antennse,  gnathepoda,  &c.j  while  it  difiers  much  in  the  ultimate  pleoxjoda  and  in  the 
form  of  the  telson.    Length  6  to  7™" . 

Among  Cladophora^  in  8  to  13  fathoms  on  the  south  side  of  St.  Ignace. 

Gammarua  lacvmtrit  Smith,  sp.  nov.^-Eyes  slightly  elongated,  black.  AntennulsB  not 
qnite  half  as  long  as  the  body,  and  furnished  with  a  few  short  hairs;  first  and. second 
segments  of  the  peduncle  equal  in  length,  third  much  shorter ;  flngelluni  twice  as  long 
as  the  peduncle.  Antenna)  a  little  shorter  than  the  antennulie;  ultimate  and  penul- 
timate segments  of  the  peduncle  equal  iu  length,  the  basal  segments  short;  fiagelluin 
considerably  shorter  than  the  peduncle.  Gnathipoda  about  ecpial  in  size;  propodus  in 
the  first  pair  elougated  and  much  narrowed  toward  the  articulation  of  the  iiropodus, 
palmary  margin  slightly  concave,  continuous  with  the  posterior  margin,  and  lurnished, 
like  it,  with  sevenu  stout  spines  and  numerous  long  hairs ;  dactylus  slightly  curved 
and  fully  half  as  long  ad  the  propodus;  propodus  in  the  second  pair  a  little  broader,  the 
lateral  margins  nearly  parallel,  the  palmary  margin  somewhat  oblique,  slightly  concave, 
and  furnished  with  a  thin  raiseil  margin  and  several  stout  spines,  the  posterior  margin 
without  spines,  but  furnished  with  numerous  fascicles  of  hairs.  Pleon  rounded  above, 
the  fourth  and  fifth  segments  each  with  three  fascicles  of  two  or  three  small  spines. 
Third,  fourth,  and  fifth  pairs  of  pereiopoda  subequal,  their  basa  narrow  and  the  margins 
furnished  with  few  minute  spines.  Rami  of  the  posterior  pair  of  pleopoda  very  slender, 
the  edges  furnished  with  long  hairs  and  a  few  spines,  inner  only  a  little  shorter  than 
the  outer.    Li'.ngth,  15  to  20™™. 

'.Color  iu  life,  uniform,  obscure  dark-brownish  green,  without  spots  or  markings  of 
any  kind. 

Common  in  company  with  the  last  species  in  8  to  13  fathoms ;  also,  at  Simmons's 
Harbor,  iu  13  to  15  fathoms;  and  among  the  Slato  Islands  in  4  to  6  and  12  to  14  fathoms. 

I80P0DA. 

Aaellua  ienax  Smith,  sp.  nov. — Hea<l  broad,  with  a  large  rounded  sinus  in  the  margin 
on  each  side  opposite  the  eye,  back  of  which  the  margin  projects  in  a  rounded  lobe,  so 
that  the  head  is  not  narrower,  posteriorly,  than  the  anterior  margin  of  the  first  fiegment 
of  the  pereion.  Eyes  small,  prominent,  and  separated  from  the  margin  of  the  head  by 
more  than  their  diameters.  Antennula)  much  shorter  than  the  peduncles  of  the 
atitennte.  Antennio  half  as  long  as  the  body ;  the  flagellum  longer  than  the  peduncle. 
Propodus  in  the  first  pair  of  gnathipoda  narrow  and  elongated,  but  considerably 
stouter  in  the  male  than  in  th^  female  ;  dactylus  more  than  half  as  long  as  the  propodus 
and  its  palmary  edge  armed  with  acute  spines,  of  which  the  distal  ones  are  larger.  The 
succeeding  pairs  of  legs  all  similar,  the  carpal  and  propodal  segments  subequal  m  length 
and  armed  with  short  spines  along  the  posterior  edges;  the  dactyli  short,  armed  with 
a  few  spines  on  the  posterior  margin  and  bi-unguiculat«  at  tip.  Pleon  narrowed  pos- 
teriorly, and  the  extremity  obtusely  rounded.  Posterior  pleoi)oda  slender,  the  outer 
ramus  only  half  as  long  as  the  inner.    Length,  8  to  13  «"". 

Color  above  dark  fuscous,  spotted  and  mottled  with  yellowish. 

Common  with  the  last  two  species,  among  the  Cladophora^  in  8  t^  13  fathoms  on  the 
south  side  of  St.  Ignace,  also  in  4  to  6  fathoms  at  the  eastern  end  of  St.  Ignace,  and  in 
6  to  8  fathoms  among  the  Slate  Islands. 

Entomostraca. 

Numerous  species  of  entomostraca  were  collect4?d  at  different  points,  but  this  group 
of  Crustacea  has  been  so  entirely  neglected  in  this  country  that  their  investigation  will 
reqiiire  much  careful  study,  and  I  can  notice  them  now  only  in  a  very  general  way. 

Of  the  Cladocera,  species  of /MpAnia  and  Lynceue  were  abundant  among  the  Cladophora 
on  the  south  side  of  St.  Ignace.  A  species  of  Daphnia,  different  from  the  one  just 
mentioned,  and  a  species  of  a  closely  allied  genus,  were  taken  by  towing  the  dredge  a 
short  distance  below  the  surface.  These  species  were  also  once  or  twice  brought  up  in 
dredging  in  deep  water,  perhaps  taken  i^  the  dredge  on  its  way  up. 

Ostracodaof  several  genera  and  quite  a  number  of  sx>ecies  were  collected,  some  of 
them  being  found  in  nearly  every  dredging,  even  down  t<»  159  fathoms. 

Of  Copepoda,  species  were  obtained  at  nearly  every  haul,  some  of  them  the  same 
species  as  those  obtained  near  the  surface,  but  many  of  them  diflVrent,  and  undoubtedly 
from  near  the  bottom.  They  were  almost  alway^abundant  iu  the  dredgings  in  which 
Myaia  occurred,  undoubtedly  furnishing  most  of  itafood. 
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ANNELIDA,  (Worms.) 
LuMBRiciDJE,  (Earth- worms,  Ac,) 

Lumhricus  lacustrU  Yerrill,  sp.  nov. — About  1.5  inches  long,  .04  in  diameter.  Body 
ronnd :  distinctly  annulated.  Head  short,  conical,  obtasely  pointed.  Setse  spine-like, 
strongly  curved,  acute  *,  arranged  two  by  two,  those  of  each  pair  close  together.  Color 
reddiHli  brown. 

South  side  of  St.  Ignace,  among  CIadophora«  8  to  13  fathoms,  abundant. 

Sanuria  abysnicola  Verrill,  sp.  nov. — Worm  slender,  attenuated  posteriorly,  about  .30 
inch  long,  .03  in  diameter  iintcriorly.  Body  composed  of  about  26  segments  ;  those  of 
the  posterior  half  elongated ;  those  of  the  anterior  half  shorter,  separated  by  slight 
constrictions.  Cephalic  lobe  short,  subconical,  rounded  in  front.  Month  lar^e,  semi- 
circular. Intestine  slender,  moniliform,  containing  sand.  Anns  terminal,  with  three 
or  four  slight  lobes.  Setfe  in  four  fan-shaped  fascicles  on  each  segment,  commencing 
at  Bccond  segment  behind  the  mouth.  The  two  ventral  fascicles  are  separated  by  a 
space  equal  to  about  twice  the  length  of  the  setss,  of  which  there  are  nve  or  six  in 
each  fascicle ;  the  seta)  are  simple,  acute,  slightly  curved,  equal  to  about  one-sixth 
the  diameter  of  the  body.  The  lateral  fascicles  contain  three  to  five  somewhat  shorter 
and  straighter  simple  setie.  One  specimen  appeared  to  have  fonr  minute  ocelli  upon 
the  upper  side  of  the  head. 

Oft'  Copper  Harbor,  17  fathoms,  sand ;  off  Simmons's  Harbor,  60  fathoms ;  and  on  the 
lino  from  the  Slate  Islands  toward  Stannard  Rock,  fourth  haul,  159  fathoms. 

Sccnnrw  limicola  Verrill,  sp.  nov. — Worm  more  slender  than  the  preceding,  attenuated 
posteriorly,  composed  of  about  44  segments.  Length  about  .33  of  an  inch,  diameter 
.02.  Ceplijilie  lobe  blunt,  conical.  Seta)  in  four  fascicles  upon  each  segment,  six  to 
eight  in  each  fascicle  anteriorly,  four  or  five  posteriorly.  The  seta)  in  all  the  fascicles 
are  relatively  long,  slender,  curved,  and  acute.  Two  tortuous,  red  blood-vessels  pass 
along  the  intestine,  forming  a  loop  at  each  segment.    Intestine  moniliform. 

On  tlie  line  between  the  Slato  Islands  and  Stannard  Rock,  fourth  haul,  159  fathoms. 

Chirodrillus,  gen.  nov. — Allied  to  /S<PMwn«,  but  with  six  fan-shaped  fascicles  of  setae 
np<»n  each  segment ;  two  of  which  are  ventral,  two  lateral,  and  two  sub-dorsal.  Sette 
in  the  ventral  and  lateral  fascicles  five  to  nine,  simple,  acute,  slender,  often  curved 
like  an  italic/;  those  of  the  upper  fascicles  stouter  and  less  curved,  three  to  six  in 
each  f}iscicle.     Intestine  wide,  somewhat  moniliform.    Anus  terminal,  large. 

ChirodriUus  larv{forfni8  Verrill,  sp.  nov. — Body  rather  short  and  not  very  slender 
cylindrical,  obtuse  at  both  ends,  distinctly  annulated,  composed  of  about  38  rings. 
Length  about  .30  of  an  inch  ;  diameter  .05.  Cephalic  lobe  short,  conical,  obtuse,  mouth 
large,  semicircular  beneath.  Ventral  fascicles  of  setie  near  together,  with  about  five 
setffi,  which  are  rather  short,  simple,  acuto,  little  curved ;  lateral  fascicles  anteriorly 
with  five  or  six  seta?  of  similar  form  and  size  ;  upper  ones  similar.  When  preserved  in 
alcohol  the  body  is  usually  curved  ventrally  or  in  a  simple  coil.  Color,  when  living, 
translucent,  whitish  ;  intestine  slightly  greenish. 

Off  Copper  Harbor,  17  fathoms,  sand ;  oft'  Simmons's  Harbor,  60  fathoms,  clavey  mud. 

Chirodrillim  abyaaorum  Verrill,  sp.  nov. — Subcylindrical,  thicker  anteriorly,  distinctly 
annulated,  composed  of  about  42  segments.  Length  .25  of  an  inch  ;  diameter  about  .02. 
Cejihalic  lobe  snort,  conical,  obtuse,  mouth  large,  semicircular.  Ventral  fascicles  with 
eight  or  nine  seta)  anteriorly,  five  or  six  posteriorly.  ThesctsBare  long,  slender,  acute, 
strongly  curved,  those  on  the  inferior  side  of  the  fascicles  nearly  twice  as  long  as  those 
of  the  upper  wide ;  sette  of  the  lateral  fascicles  five  or  six,  slender,  nearly  as  long  as  those 
of  the  ventral  ones,  and  similar  in  form :  sub-dorsal  fascicles  with  four  or  five  shorter, 
stouter,  and  straighter  acute  seta). 

Six  miles  soutTieast  of  Passage  Island,  47  fathoms ;  on  line  from  the  Slate  Islands 
toward  Stannard  Rock,  fourth  haul,  159  fathoms. 

Tubi/exprofundicola  Verrill,  sp.  nov. — A  rather  st-out  species  for  the  genns,  about  1  to 
1.5  inches  long,  .05  in  diameter  anteriorly,  more  slender  posteriorly  (.02  in  diameter.) 
Cephalic  lobe  short,  conical ;  one  specimen  apparently  had  two  minute  ocelli.  Mouth 
large,  semicircular.  Intestine  moniliform,  with  two  simple  red  blood-vessels  running 
along  its  whole  length  and  uniting  at  the  constrictions^  In  the  first  five  or  six  segments 
there  are  slender  vessels  of  nearly  uniform  size,  which  form  lateral  loops  in  each  seg- 
ment. Anus  terminal,  wide,  with  about  ten  small  lobes.  Sets  in  four  fascicles  upon 
each  segment.  Those  of  the  lateral  fascicles  three,  anteriorly  often  but  two,  short, 
slightly  curved,  mostly  with  minute,  forked,  and  hooked  tips  ;  those  of  the  ventral 
series  in  fascicles  of  four  to  six,  three  or  four  times  longer  than  the  upper  ones,  con- 
siderably bent,  the  ends  minutely  hooked  and  forked. 

Neepigon  Bay,  32  fathoms. 

Bdrllodba,  (Leeches.) 

ACTKeli8/en:\dtt'V<iTT\\\,«^.\i«s.— l^ch  two  or  three  inches  long,  .20  to  .30  wide,  elon 
gatea  and  aVeuOLQi  mi\\\\«x\«i\fi^o\i^^«rs'^>^^^'^^^^  so  posteriorly ;  often  round 
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and  tapering  anteriorly.  Month  largo,  nearly  circular,  snbt^rminal,  the  nppor  lip,  in 
contraction,  Hhort  and  rounded,  corrugated  within  the  ossophagus  with  three  conspicu- 
ous folds  ;  eyes  eight,  blackish,  conspicuous,  two  pairs,  a  little  apart,  on  the  iirst  ring 
of  the  head :  two  pairs,  wider  apart  and  farther  back,  on  the  thinl  ring.  Color  bright 
brick,  red  wnen  living.    In  6  to  13  fathoms,  south  side  of  St.  Ignace. 

A  small  specimen,  probably  the  young  of  this  species,  taken  in  13  to  15  fathoms,  in 
Simmons's  tiarbor,  was  translucent,  tinged  with  nesh-oolor,  with  a  dark  brown  intes- 
tinal line  posteriorly. 

Nephelis  latertUis  Verrill,  (Ilinido  lateralis  Say.) — A  small  specimen,  about  1  inch  in 
length,  of  an  obscure  liver-brown  color,  was  *^taken  in  6  to  8  fathoms,  amoag  the 
Slate  Islands,  whicli  probably  belongs  to  tliis  species. 

lohthyobdella  punctata  Verrill,  sp.  nov. — Body,  in  extension  slender ;  in  the  preserved 
specimen,  about  .5  of  an  inch  long,  .06  in  greatest  diameter,  rounded,  thickest  poste- 
riorly, tapering  anteriorly  to  the  anterior  sucker,  which  is  broad  and  thin,  subcircular, 
about  three  times  as  wide  a^  the  neck  where  it  is  attached  ;  ocelli  four,  on  the  upper 
side  of  the  anterior  sucker,  the  two  larger,  black  ones,  in  front,  and  two  minute  ones 
wider  apart  and  farther  back.  Posterior  sucker  large,  rounded,  or  oval.  Color  trans- 
lucent greenish,  with  minute  black  specks,  arranged  in  transverse  bands. 

Among  the  Slate  Islands,  6  to  8  fathoms. 

DENDROCCELA,  (Flat- worms.) 

Procotyla  fluviatHitf  Leidy. — ^Numerous  specimens,  apparently  of  this  species,  were 
obtained  in  8  to  13  fathoms,  on  the  south  side  of  St.  Ignace.  They  were,  when  living, 
dirty  white,  mottle<l  with  brown. 

In  addition  to  the  preceding  species  of  worms,  a  few  were  obtained  which  have  not 
yet  been  fully  determined. 

MOLLUSCA. 
Gastkripoda. 

Limnaof. — A  species  allied  to  L.  dmdhsa  Say,  was  abundant  among  Cladophora  in  8 
to  13  fathoms,  on  the  south  side  of  St.  Ignace  Island. 

Pkysa  heterostropha  Say.  In  tlie  cove  at  the  eastern  end  of  St.  Ignace,  in  4  to  6  fath- 
oms, and  young  specimens  in  8  to  13  fathoms,  at  the  locality  with  the  Limtuiea  just 
mentioned. 

Pkyaa  rhiwa  Gould. — ^A  very  young  specimen,  apparently  of  this  species,  in  6  to  8 
fatlioms,  among  the  Slate  Islands. 

Flan&rbie  parvus  Say. — Common  in  8  to  13  fathoms,  on  the  south  side  of  St.  Ignace. 

Valvata  sincera  Say,  sp. — ^Abundant  with  the  last  species,  in  8  to  13  fathoms,  and 
also  in  4  to  G  fathoms,  in  the  cove  at  the  eastern  end  of  the  same  island. 

Lamellidranciiiata. 

Sphartuniy  up,  nor.  t    Among  the  Slate  Islands,  in  6  to  8  fathoms. 

A  single  young  specimen  of  another  species  of  Spha^rium  was  found,  in  8  to  13  fath- 
oms, on  the  south  side  of  St.  Ignace. 

Pisidium  Virginicum  Bourgiiignat.  On  the  south  side  of  St.  Ignace,  8  to  13 
fathoms. 

Pisidium  aMiium  Haldeniau.  With  the  last  species,  in  8  to  13  fathoms,  and  also  in 
4  to  6  fathoms,  in  the  cove  at  the  eastern  end  of  the  same  island. 

Pindium  compressum  I'rimc.  In  the  cove  at  the  eastern  end  of  St.  Ignace,  4  to  6 
fathoms. 

Pisidiutn,  »».  noi'.  A  Riiiull,  semi  translucent  species,  the  same  as  found  by  Dr.  Stimp- 
Non  in  Lake  Michigan,  was  brought  up  at  nearly  every  dre<lging.  It  was  common  m 
the  cove  at  the  eastern  end  of  St.  Ignace,  on  sandy  and  muddy  bottom,  in  4  to  6 
fathoms,  and  abundant  among  Cladopharaj  in  8  to  13  fathoms,  on  the  south  side  of  that 
inland  ;  among  the  Slate  Islands,  in  6  to  8  and  12  to  14  fathoms  ;  at  13  to  15  fathoms 
on  a  sandy  bottom  in  Simmous's  Harbor  ;  near  Copper  Harbor,  in  17  fathoms,  clear 
sand ;  in  32  fathoms,  very  soft  clayey  mud,  in  Neepigon  Bay  ;  oflf  Copper  Harbor,  in 
62  fathoms,  and  north  of  Keweenaw  Point,  in  82  fathoms,  soft  reddish  clayey  mud  and 
sanA  ;  and  in  ^11  the  deep  dredgings  down  to  159  fathoms.  Below  100  fathoms,  how- 
ever, it  was  never  abundant. 

RADUTA. 

Hydra  carnca  Agassiz.  A  beautiful  Hydray  agreeing  with  Ayer^s  description  of  this 
species,  was  very  abundant  at  the  eastern  end  of  St.  Ignace,  upon  rocks  along  the 
snore  and  near  the  surface,  frequently  completely  covering  quite  large  surfaces,  where 
they  were  protected  from  the  direct  sunlight,  and' was  also  brought  up  in  many  of  the 
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dn'il;jrin;;s  fnmi  li?  to    Mrt    fat]ioiij><.      In  32    falb«>iih-^,  ^V♦'I•i-.la^.^y,4^1.. 
<ll^  Siminons's  lliirtxn*,  it  Avas  broiij^lit  uj>  in  abiinrlaiict'  tnima-nolj" 
tlie  d»M'i>  <lio(l«;in{js,  it  fi-eqiioii tly  came   up  iirar  tiio  l>i»nntii  ».i  t-n-ili  ; 
auil  was  «-vi«U*ntly  not  (aii^lit  while  the  drr*!;^*;  was  iii:ir  ih^  Mr..-  - 
A  i;oti(al>le  fi'atiiieor  this    iiiinerf«rft  faiiiial   hst  is  xXi*-  mjuii.  -if  < 


I  . 


This  f:ut  4I00S  not  acconl  with   A;;assiz's  *  coiu'lnsiou>  frouir.  ?.  ■  : 
lislns  of  Lak<'  SuiMTior,  all  of  wliich  Jie  ietjariU-tl  a.s  disiimT  n>«iii  tii  -> 


yet  it  is  naralhded  in  tliti  caso  of  some  fiesh-watiT  mollu«ir.i.  vlnl^:.:^  ■ 
trial  animals,  and  t'HiKcially  tlie  iilants,  lK»th  land  ami  lit-Nh  v  jvr.  ir. 
nortlnin  jiarts  of  both  comitiie.s.      AVhether  tlusc  forui=^  :ii>;  To  '-  • 
hiK'cit's.  <»i"  oidy  varictifs  of  their  marine   allies,  is  a  quostioi;  ^^\.  'iL  .  i 
prctiMul  to  olU'i"  an  oiiinioii,  as   I   liave  ha*!   no  oiHM>rtnnit\  l.»r..u   - 
HptM-inuns  fioni  tlu»  North  Atlantic.      \Vh«*ther  <»r  not   ihiv  li.i-.»    -. 
ancirnt  niarino  siu'cicsU-ft  in  the  lake  hasins  hv  the  ivi  t-.-y-i-ni  .•!  ri-   ■ 
ias<*,  in  Tlu'  luvsent  state  of  our  knowle<l«;je.  a'  ilithciili  iinr.-riM:..  .1:: '  • 
the  invest ij;at ion  of  the  di-ep-water   fauna'   of  the  lowt-r  lake-.  m.I  -  ■« 
Cbaini»lain,  whieli  we  know  to  have  lH*en  eonueeti-il  wiili  tin  i'v^-^w  ■''■■ 
ieal  iMrn«Hl,  and  henee  to  have  a  derivative  fauna,  would  ilin.v.  11..1  1. 
the  other  (U^ep-watel- forms,  there  is  mi  eviileiu-e  whattvtr  .»f  .^•I:'.;.^ 
sj.eeies.  The  inseet  larva',  all  the  worms,  the  ri^hlhnu.;uu\  thr  //f.:    .-i- 
fresh-water  l«»rms,  whde  the  Ostraemla   and  CoiieiH»«Ia.  as  "n.Miiv  .1:. 
hoth  In  sh  and  salt  A^ater.  *" 

The  main  faets  of  the  hathynietrical  dii-trihution  i*f  th.-  -t".  i.  -  ;>' 
follown)^  tahlf :  *  " 


N.Tlill'.H. 


l>«.-jr?!.M  in  :'-i' 


'   4-fr   .    10-17      ;*«»-:-i      "ti-if 


Oitttiirt  lYaukliiii 

( .hirniioiiiiiN  l)ii-vii> 

>!ii)iciu('riili<'  lurvfl' 

l*ln  v;:jiii«'i<l!i'  hirvje 

Jiyihiu-liiia 

jVInsIm  irlirlM 

J*oii1fi])<>i-fiii  nlliiiiH 

<'raii;:oiiyx  <zi-iiriJiM 

(iiiiiiiiiiinir*  hu-iistriH 

Am'IIuh  t«Mia\ 

t'liMiiM'-'ra 

Ostiai'odii 

i  'djH'IMMla 

I.ninliriciiM  lai-iiMtriH 

Siiiiin  i.s  nhvi^HiroIa 

^^J^■nllI■is  liniirola 

Ciiiioilrillus  lai'viroiinis. 
riiiiiMliilliiH  abysHoriini. 
Tuliili  X  ]*i-i)fiiii(Urula  ... 

>i'<'jilM'lis  liTvida 

N»  phclis  lalcralirt 


JN»  iiriciis  lalcraMrt 

Ii'l Ii volxli-lla  iMiiK'tata 


I'ltK'otyla  lliiviatiliH. 

Liiiiiiiia 

I'livsa 


Vlanorbis  iiarviin 

"N'alvala  niiuM-ra 

S])]iaTiiiiii 

J'isidiuin  vir^iniruiii.. 
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ArPENDIX  Z. 

OFFICE   OF   THE  GEOLOGICAL  EXPLORATION  OF  THE  FORTIETH 

PARALLEL. 

New  Haven,  Connecticut,  February  14, 1871. 

Sir  :  Coiupl^'ing  with  your  instructions  in  your  letter  of  February 
10,  to  furuisli  you  with  a  brief,  sucelnt  account  of  all  my  operations 
under  your  orders,  in  connection  with  the  geological  exploration  of  the 
fortieth  parallel,  I  have  the  honor  to  submit  the  following  memo- 
randa : 

Receiving  your  letter,  assigning  me  to  the  charge  of  this  work,  and 
delining  my  duties,  upon  the  22d  of  March,  18G7,  I  begjin  at  once  the 
organization  of  a  corps^  and  the  preparation  of  the  materials  for  an 
early  campaign,  and  theoth  of  June  I  landed  in  San  Francisco  with  my 
party,  Jind  on  the  1st  of  July  I  marched  across  the  Sierra  Nevada  and 
took  the  field  in  Western  Xov^ida. 

My  corps  aids  consisted  of  three  geological,  three  topographical,  one 
botanical,  one  zoological,  and  one  photograi)hic  assistants. 

The  general  plan  of  operations,  as  defined  by  yourself,  was  to  execute 
a  geological  and  topographical  exploration  of  the  country  bordering  upon 
the  Central  and  Union  Pacific  Railroads,  expanding  as  far  to  the  north 
and  south  of  the  fortieth  parallel  as  practicable. 

During  the  summer  of  1867  we  covered  a  block  of  territory  extend- 
ing westward  from  the  boundary  of  California,  longitude  120^  west, 
as  far  east  as  the  second  Humboldt  Range  ;  the  southern  boundary  of  the 
work  being  latitude  39^  30'  west,  the  northern  boundary  latitude  41^ 
north.  This  block  may  be  seen  at  a  glance  upon  the  i>ortion  of  the 
United  States  Engineer's  map  herewith  inclosed,  upon  which  will  be 
found,  colored,  the  limits  of  this  season's  work. 

In  the  prosecution  of  this  campaign  the  party  suffered  teri'ibly  from 
miasmatic  fevers,  which  decimated  that  whole  regioh  of  the  Great 
Basin.  At  one  time  we  had,  out  of  fifty,  but  three  available  men.  In 
early  autumn,  however,  the  party  recovered  their  health,  and  by  a  tre- 
mendous eftbrt  completed  the  proposed  area  for  the  year  by  remaining 
in  the  field  until  the  middle  of  December,  the  last  parties  coming  into 
our  winter  qufirters  at  Virginia  City,  through  two  feet  of  snow,  on  the 
day  before  Christmas. 

Upon  reaching  Virginia  City  the  topographical  corps  immediately  be- 
gan the  work  of  plotting  their  field-notes,  and  the  geological  assistants 
commenced  a  detailed  study  of  the  great  silver  region  of  the  Washoe. 
By  the  middle  of  April  we  had  completed  the  investigations  of  the  silver 
district,  and  the  season  being  propitious,  we  tc^ok  the  field  again, 
marched  eastward  to  where  ^le  work  had  been  left  ofl*  the  year  before, 
resumed  it,  and  working  in  three  divisions  carried  it  forward  as  far  a« 
the  western  limit  of  the  Great  Salt  Lake  Desert.  The  block  of  this  year 
is  also  distinctly  shown  upon  the  inclosed  sketch.  Beside  the  regular 
work,  a  geological  exploration  was  made  of  the  Toyabe  silver-bearing 
mountain  range,  including  the  Reese  River  and  Belmont  mining  dis- 
tricts. 

On  the  completion  of  tlieso  districts,  I  sent  Mr.  James  Hague,  the 
first  geological  assistant,  to  the  White  Pine  district,  then  a  new  silver 
locality.  After  the  close  of  his  examination  there,  he  went,  by  my  orders, 
to  Colorado,  and  spent  the  rest  of  the  summer  in  a  detailed  ^^vvwsvw^.- 
ation  of  i  e  various  gold  and  sttvet  0l^\)O^\\,'^  ^i  W\^X.^^x\\\ftXN> , 
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III  tlio  iiiiddlc  of  October  we  reached  Salt  Lake  City,  <Vi>\>.i^io( ;. 
our  animals  for  the  winter,  and  came  to  Washington  to  i>ar<UH  -.uiofcr 
work,  reaching?  there  October  L^O,  ISGS. 

Abont  the  1st  of  ^lay,  1869,  we  a^aiu  took  the  field:  Tifj^^iimHiMj 
work  in  two  divisions  at  the  north  and  south  ends  of  the  SaltLuelVw- 
and  surveyed  the  entire  countiy  eastwanl  as  far  as  tli<*  Oml  U.. 
divide,  our  eastern  line  terminating  abont  thirty  miles  we>r  ji  (l:-. 
Kiver;  the  belt,  as  Iwfoiv,  measure<l  one  hundred  miles  fn:ii:\  liMn^i ; 
south. 

On  the  completion  of  this  work,  in  September,  18G(>,  I  sent  ilie  .a-/.- 
part  of  the  men  back  to  the  Washiu^jfton  office,  and,  with  a  ^uiali  li  '. 
X)arty,  marclunl  back  over  our  line  of  survey,  verifying  certain  ..^n.; 
vationsand  tilling  missing  linksiu  the  system  of  triangidatiou:  aly«  Viu; 
ing  up  to  date  the  study  of  the  nunin;;  <listriots  ovt* r  the  vrljol*-  li::.-. 

The  sumnun*  of  1801)  was  sjHMit  by  Mr.  James  Hague  cliuil;.  in  i  ;. 
rado,  the  latter  two  months  of  the  autumn  wore,  howevtr.  ^'iv* ::  : 
Nevada. 

On  the  5th  of  August,  1870,  came  your  unexi>e**ted  in^trut-ti.)::. : . 
take  the  field  at  once.    This  was  immediately  comj>licd  with,  thr  yw 
arriving  at  San  Francisco  on  the  12th  of  that  month.     The  >Wr  ..,::. 
paign,  which  laste<l  from  the  1st  of  August  to  thi^  middle  ofNuvt-n::^:. 
was  wlioUv  devoted  to  the  studv  of  the  sources  of  the  lava-liti^>  i:L  ii 
have  poured  eastward  from  the  axial  line  of  the  Sierra  Xevadaiiii  [;:-. 
Cascade  Kanges  into  the  Great  l>asin.     The  object  of  this  iuvi>i\:  *mi\ 
was  something  more  than  a  scientilically  satisfactory  study  oi  t'j.  ii-v- 
of  volcanic  outflow.    An  investigation  of  those   parts  of  tli»'  T,<in 
mountains  iv'hioh  are  covered  with  per])etiuil  snow  g'ives  the  k*-y  :.» tin? 
present  and  imst  climatic  conditions,  and  it  is  there  alone  that  \^*'  in.iv 
ho])e  tt>  (liscover  wliether  the  present  drsert  <M>nditions  of  thf  li\v.;t 
Basin  and  interior  are  in  statu  qno^  or  are  likely  to  be  modiiit-iL  ^\a<- 
ably  or  unfavorably,  by  climatic  oscillations  now  in  j»rocess. 

This  is  very  bricliy  the  outline  of  tlu»  four  eanipaiiL,'ns  and  oi  x\ut  ;..v! 
we  have  covered. 

I  will  now  state  as  brieMy  the  mellM)ds  of  work,  the  charactiT  n;  ;ii»' 
IMoblems  investigated,  and  what  I  consider  to  be  the  cliief  resiilt>. 

The  foundation  of  our  explorations  has  been  a  continuous  syMi-jini" 
triangulation,  carried  from  mountain-top  to  mountafn-to]>,  over  ^h* 
whoh'  extent  of  our  work,  by  theodolite  observations  upon  stone  iii«':iii 
ments.  These  triangles  have  been  located  geog^rapbically,  ami  ilir.ii 
distances  computed  from  a  base  and  clieck-base,  and  a  system  ot*  ;i>;r«) 
nomical  stations.  Within  the  ])rimary  triangles  a  lar«re  numl>er  of  -mc 
ondary  triangles  w«»re  located,  by  a  large  theodolite,  from  the  iiriisiaiy 
points,  and  from  these,  working  always  inwardly,  a  thorough  systi'i.-i  m 
minor  triang:les  have  been  measured  with  the  gradi enter,  an<l  thetojH>;:- 
riiphy  tilled  in  by  comjKiss  ajid  gradienter,  basing  the  system  ui»on  o«m 
foot  grade-curves,  located  approximately  liy  tlie  Inirometcr.  Jii  coiiin'c  • 
tion  with  this,  the  altitude  of  all  ))rominent  mountaiu-]K'aks  and  KK'aii- 
ties  upon  the  i)lains  have  been  determine<l. 

In  the  d(»partment  of  geology  caret nl  and  actujil  sections  have  Ihtii 
made  over  the  whole  an'a;  the  superposition  of  the  nnniense  variery  of 
irniptive  rocks  has  been,  in  almost  all  cases,  accurately  determined: 
the  dynamical  questions,  such  as  the  build  of  mountains,  the  nidieaval 
of  chains,  and  the  formation  of  mining  districts  and  of  mineral-bearin,:,' 
lodes,  have  received  our  careful  attention. 

An  extensive  series  of  observations  was  also  made  upon  the  jiresent 
climatic  conditions  of  the  Great  Uasin,  as  regards  lt-».  \^\Uvv>'ttvaca.^  U^w*-?^. 
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annual  and  monthly  averages  of  temperature,  relative  evaporation,  and 
the  outlines  of  storms  and  rainfall. 

In  the  department  of  botany  a  very  large  collection  has  been  made, 
resulting  in  the  discovery  of  somewhat  over  a  hundred  species  of  plants 
new  to  science,  in  a  complete  knowledge  of  the  distribution  of  timber, 
and  the  leading  families  of  the  Desert  flora. 

In  zoology,  the  collection  has  been  equally  careful,  and  the  results, 
according  to  Professor  S.  F.  Baird,  in  whose  hands  tliey  now  are,  is  of 
interest  and  value. 

The  work  embraces  a  very  complete  scientific  examination  of  a  sec- 
tion of  country  which  traverses,  from  west  to  east,  nearly  the  entire 
Cordillera  system.  The  rocks  at  our  eastern  terminus  are  already  those 
of  the  Atlantic  formations,  and  are  being  extensively  studied  by  a  num- 
ber of  geologists. 

In  the  dep<artment  of  mining  industry  our  labors  have  been  com- 
pletely worked  up,  and  the  volume  and  accompanying  atlas,  embracing 
the  elaborated  results  of  our  three  years'  study,  is  already  jninted,  and 
being  bound  at  the  congressional  establishment.  Also,  the  topographi- 
cal maps  of  the  fortieth  parallel  belt  are  plotted  on  a  scale  of  two 
miles  to  the  inch,  and  have  been  photographically  rednced  to  a  scale  of 
four  miles  to  the  inch,  resulting  in  three  maps,  about  30  by  40  inches 
each.  These  maps,  assembled  in  grade-curves,  are  now  being  drawn  in 
hdchurcy  i)reparatory  to  lithographing  them  upon  stone. 

The  volume  of  botany  is  completed,  transmitted,  and  in  process  of 
printing.  That  of  geology  is  also  completed,  and  has  been  transmitted, 
and  awaits  the  action  of  the  Congressional  Printer,  who  is  unable  to 
keep  up  with  our  rate  of  furnishing  material. 

To  complete  the  series,  I  propose  two  more  volumes :  one,  descriptive 
geology,  and  one  embodjung  general  results.  That  on  descriptive  is 
now  in  active  preparation,  and  the  geological  maps  accompanying  it  are 
already  in  the  hands  of  the  engraver. 

These  volumes,  making  thus  far  four,  will  be  brought  out  as  quickly 
as  the  printer  can  execute  them.  For  the  first,  or  general  volume,  I  am 
unable  at  present  to  fix.  a  definite  timej  its  scope  being,  somewhat 
unique,  forbids  a  definite  estimate. 

When  finished,  the  series  is  designed  to  embody,  first,  a  ground- work 
topographical  map,  upon  which  shall  appear  all  the  features  of  the 
country  surveyed;  second,  a  series  of  geological  maps,  illustrating  the 
formations  of  rocks,  soils,  alkaline  deposits,  and  the  distribution  of  ara- 
ble land;  third,* a  general  report,  which,  in  a  synthetical  manner,  shall 
describe  the  history  of  the  formations  of  that  portion  of  the  Cordillera, 
its  original  deposition  in  the  primeval  ocean,  the  evolution  of  conti- 
nental features  and  mountains,  the  minute  lithological  structure  of  each 
family  of  rocks,  and  chapters  upon  the  volcanic  and  glacial  ages ;  and 
an  attempt  to  explain  the  present  physical  conditions,  and  an  account 
of  a  considerable  climatic  change  now  going  on. 

As  appendices  to  this,  the  second,  third,  fourth,  and  fifth  volumes 
will  treat  of  technical  geology,  zoology,  and  mining  industry. 

Of  the  manner  in  which  this  immensely  difficult  plan  is  being  exe- 
<^uted,  1  can  only  say  that  we  are  bestowing  untiring  labor,  and  making 
use  of  all  the  most  modem  appliances  of  science. 

I  have  tte  honor  to  be,  very  respectfully,  your  obedient  servant, 

CLAEENCB  KING, 

Oeoloffist  i?i  Charge. 

Brigadier  General  A.  A.  Humphreys, 

Commanding  Corps  of  Engineers^  Wanhington^  D.  0. 
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Zl. 

Geological  Exploration  of  the  Fortieth  Parallel, 

Camp  in  Eastern  Uintah  Mountains j  October  3, 1S7L 

General:  I  have  the  honor  to  report  that,  on  the  26th  of  Aajni-. 
Biy  Bridger  divisioii,  under  Mr.  Emmons,  left  our  camp  at  Fort  Bridjrfi, 
and  entered  the  Uii^tah  Bange  near  the  head  of  Black's  Fork  of  iy 
Green  River,  intending  to  work  thence  eastward  to  the  Green  Ki\-r 
Gauon.  From  that  date  to  yesterday  extensive  fires  have  raged  throuT:lr 
out  the  entire  Bocky  Mountains,  filling  the  air  with  such  volames  ot 
smoke  as  to  altogether  stop  topographical  work.  The  party  have  wcu 
pied  themselves  altogether  with  geological  work,  and,  in  consequonot, 
while  this  branch  is  in  an  advanced  stage,  the  party,  as  a  whole,  >ull  in- 
kept  in  the  field  a  little  over  a  month  more  than  I  had  estiniat^nl. 

On  August  27,  vith  my  Cheyenne  division,  I  marched  ihim  F^srt 
Sanders  into  the  N^orth  Park  and  the  Elk  Head  Mountains.  We  tliert- 
met  the  same  unfortunate  experience  as  regards  smoke.  And  there,  uk>, 
we  were  driven  back  on  geology  as  the  only  possible  labor.  September 
25  I  left  that  division,  and  came  to  this,  because  the  complicated  wf»rk 
around  Green  Eiver  demanded  nay  presence. 

All  day  before  yesterday  a  heavy  snow-storm  prevailed  over  the  ^ibole 
mountains,  and  to-day,  for  the  first  time,  the  air  is  clear,  ami  as  no 
smoke  arises  from  the  timber-lands,  I  conclude  we  shall  have  favorable 
weather. 

I  start  to-morrow  for  the  great  canon  of  the  Green  River,  and  have  no 
doubt  the  eastern  party  also  renew  their  triangulations  to-dav.  Oar 
geological  results  accumulate  richer  and  richer.  I  can  truthfully  say 
that  the  success  there  is  brilliant.  We  shall  finish  ui>  our  sumyinjr, 
but  I  cannot  hope  to  finish  before  December  1.  As  we  near  completion, 
I  shall  reduce  the  party  as  rapidly  as  practicable,  to  cut  down  exi)eDstrs. 
Very  respectfully,  your  obedient  servant, 

CLAT^KNCB  KINO, 

Otologist  in  Charge. 

Brigadier  General  A.  A.  Hiimphreys, 

Chief  of  Engineers^  U.  6'.  Army^  Washington^  I>.  C. 


